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Foreword 

This edition of the Bulletin 132 series is the twenty-eighth annual summary of the State Water Project's 
operation and management. Bulletin 132-90 reviews Project operations during calendar year 1989 and 
describes other management activities, emphasizing the period between July 1, 1989 and June 30, 1990. 
Outlooks for present and future (1) water supplies, (2) power supplies, and (3) Project costs and financing 
are presented in the bulletin as well. As usual, Appendix B presents information supporting the water 
contractors' statements of charges for the coming year (1991). 

David N. Kennedy 
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The Resources Agency 
State of California 
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Naming of Project Facilities 

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

Abbreviated Name 
of Facility 

Complete Name 
of Fadlity 

Name and Position 
of Honoree 

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

California Aqueduct Governor Edmund G. Brown Edmund G. (Pat) Brown, Governor of California, 1959- 
California Aqueduct 1%6, under whose leadership the Legislature authorized, 

and the voters approved, the State Water Project. 

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

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

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

of the Army for Civil Works, 1981-1984. 

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

Lake Davis 

O'Neill Forebay 

Porter Tunnel 

Lake Davis 

O'Neill Forebay* 

Assemblyman Lester Thomas Davis, Califomia 1,cgislaturc. 
1947-1952. and Assembl ywoman Pauline L. Davis, 
California Legislature, 1953-1 972. Husband and wife 
were active in legislative water matters. Mrs. Davis 
ceauthored the Davis-Grunsky and Davis-Dolwig Acts. 

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

Carley V. Porter Tunnel Assemblyman Carley V. Porter. California Legislaturn, 
1949-1972, co-author of 1959 Water Resources Development 
Bond Act to help finance the State Water Projcct. 

Silverwood Lake Silverwood Lake 

Sisk Dam 

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

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

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

of the Fish Protective Facility. 

Wame Powerplant William E. Warne Powerplant William E. Warne, Director of California Department of 
Water Resources, 196 1- 1966. 

*A joint use facility of the California State Water Project and the federal Central Valley ProjecL 
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kV 
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Alameda County Flood Control & Water Conservation District 
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Antelope Valley-East Kern Water Agency 
Bonneville Power Administration 
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County of Kings 
Crestline-Lake Arrowhead Water Agency 
Castaic Lake Water Agency 
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Kings River Conservation District 
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Chapter I 
Overview of the California State Water Project 

Bulletin 132-90 is the 28th edition of Manage- 
ment of the California State Water Project. This 
report has provided a history of State Water Proj- 
ect water contract administration activities, water 
and power operations, financing, and management 
plans. Appendix B, which is bound within each 
bulletin, documents Project costs and other infor- 
mation to support the annual Statements of 
Charges to long-term water supply contractors. 

As in past bulletins, each chapter of Bulletin 
132-90 updates a different aspect of SWP activi- 
ties. Chapter I opens the report with a review of 
the development of the State Water Project, 
discusses in detail a particular aspect of SWP 
management and highlights SWP accomplish- 
ments. Chapter I1 covers SWP operations--water 
and power operations, water service, recreation 
and visitor facilities, and fish and wildlife 
activities. Administrative activities affecting the 
management of the SWP, including water con- 
tracts, water rights, the Davis-Grunsky Act 
Program, legislation, and litigation, are addressed 
in Chapter 111. Chapter IV highlights SWP design, 
construction, right of way, and safety activities. 
Present and future SWP water supply and power 
management plans are described in Chapters V 
and VI, respectively, while Chapter VII details 
the costs and financing of the SWP. 

State Water Project Development 

In 1947, the State Legislature funded the water 
resources investigation that led to the develop- 
ment of the State Water Project. This investi- 
gation resulted in the publication of The 
California Water Plan, which presented prelim- 
inary plans to meet the State's ultimate water 
needs, including those works required for trans- 
femng surplus water from the north to the 
water-deficient south. 

Financing for the construction of SWP facilities 
was authorized in 1959, when the State Legisla- 
ture enacted the California Water Resources 
Development Act (known as the Bums-Porter 
Act). Initial works included Oroville Dam and 

Lake Oroville, San Luis Dam (now called B. F. 
Sisk San Luis Dam) and San Luis Reservoir, the 
South Bay Aqueduct, the North Bay Aqueduct, 
and the California Aqueduct. The first SWP water 
deliveries were made in 1962, just two years after 
construction began. Figure 1 shows existing and 
proposed SWP facilities, with Project statistics. 

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

SWP long-term contractors' requests for water in 
1990 totaled about 3.2 million acre-feet. Existing 
contracts call for SWP water deliveries to even- 
tually total 4.2 million acre-feet per year. To 
meet this contractual obligation, DWR continues 
to plan and construct new facilities for the SWP. 
The most recently completed project is the North 
Bay Aqueduct, Phase 11, which began delivering 
water to Napa and Solano counties in May 1988. 

Facilities now under construction include the East 
Branch Enlargement and the installation of four 
pumps at Harvey 0 .  Banks Delta Pumping Plant. 
The East Branch Enlargement, which will accom- 
modate an additional 1,500 to 1,683 cfs in the 
various reaches, will supplement services to 
Antelope Valley-East Kern Water Agency, 
Coachella Valley Water District, Desert Water 
Agency, Mojave Water Agency, Palmdale Water 
District, San Bernardino Valley Municipal Water 
District, and The Metropolitan Water District of 
Southern California. Installing the additional 
pumps at Banks Pumping Plant will increase the 
total capacity of the plant to 10,300 cfs (from the 
current 6,400 cfs) and will increase the reliability 
of SWP water supply deliveries. 







Figure 2. Long-Term Water 



Total 
First Cumulative Total Estimated 
Year Deliveries Maximum Payments Grass Area Assessed Population 

Loca- Contrading Agency of through Annual through as of Valuation on 
tion Service 12/31B9(a Entitlement 12/31/89 7/1/89 1988-89(b 711 B9  
No. acre-feel acre-feet dollars acres dollars 

UPPER FEATHER AREA 

1 Clty of Yuba C11y 1968 1.292 9.6W 222.003 4.480 714,942,000 25.000 
2. County of Bune 1968 6.014 27,500 425.003 1.069.000 6,239.500.000 (c 172.603 
3 Plumas County Fbod Control and 

Water Consewat~on D s t r ~ d  1968 7.104 2.700 578,003 1.644.000 (d 1,554,303.000 (d 18,000 

Subtotal 14.490 39.800 1,225,030 2.717.480 8,508,745,000 215.603 

NORTH BAY AREA 

4 N a County Flood Control and 
Zater Consewation Distrid 1968 111.705 25.000 13.527.000 508,003 5.797.081.000 108.603 

5. Sohno County Flood Contrd and 
Water Consewal~on D ~ s t r ~ d  1988 30.040 42.000 15.412.000 537,603 12.309.472.000 340,003 

Subtotal 141.745 67.000 28.939.000 1.045.600 18.106.553.000 448.603 

SOUTH BAY AREA 

6. Alameda County Flmd Control and 
Water Consewat~on Dslrid, Zone 7 1962 354.808 46.000 27.585.000 272.003 7.009.487.000 (c 161.603 

7. Alameda County Water District 1962 450.698 42.000 31.725.000 63,000 12.104.371.000 (c 255,003 
8. Santa Clara Valley Water Dtstr~d 1965 2.129.017 100.000 1 12.074.000 833.003 79,624.000.000 1.448.000 

Subtotal 2.934.523 188.003 171,384,000 1,168.000 98.737.858.000 1.864.600 

SAN JOAQUIN VALLEY AREA 

9. County of Kin s 1968 49.900 4.000 1,408.000 893.303 (e 2.569.000.000 (e 99.300 (e 
10. Dev~l's Den gater Dlslrld 1968 332.791 12,700 10.444.000 8.700 If 50 
11. Dudley R~dge Water D ~ s t r ~ a  1968 1.185.&21 29.970 (1 50 57.700 25.016.000 
12. E ~ i r e  West Slde lrrlgat8on D~strtct 1968 75.704 3,000 1.471.000 7.400 (1 50 
13 Kern County Water Agency 1968 16.660.170 1.153.400 530.142.000 5.161.000 (g 32.622.680.000 ( 
14 Oak Flat Water Dlslrld 1968 125.562 5.700 1.987.000 4.000 

( 537.52 (, 

15. Tulare Lake Basm Water Storage D~slr~ct 1968 2.521.839 118,503 46.177.000 189.203 (f 50 

Sublotal 20,951.887 1.355.WO 616.645.000 6.293.570 35.191.680.000 637,050 

CENTRAL COASTAL AREA 

16. San LUIS Obispo County Flood Control 
and Water Conservat~on D~str~ct N/ A 0 25.000 7,502.000 2,131,300 14.109.987.000 212.074 

17 Santa Barbara County Flood Control and 
Water Conse~atlon Dtstrtd 1990 0 45.486 14,029.000 1,775,296 18.122.495.000 348.403 

Subtotal 0 70.486 21.531.000 3,906,596 32,232,482,000 560.474 

SOUTHERN CALIFORNIA AREA 

18. Antelope Valb East Kern Water Agency 1972 625.723 138.403 114.050.000 1.524.949 7.597.600.000 200.003 
19 Casla~c Lake Later Agency 1979 120.566 41.500 43.323.000 125.003 6.738.030.000 150.203 
20 Coachella Valle Water Distrld 1973 210,732 23.100 40.957.000 637.603 11,132,616,000 200.003 
21 Cresll~ne-Lake irrowhead Water Agency 1972 21.839 5.800 7.713.000 55.100 1.030.166.000 14.000 
22. Desert Water Agency 1973 335.303 38.100 63.265.000 208.803 4.233.795.000 100.003 
23 Lctuerock Creek lrr~gat~on D ~ s t r ~ d  1972 7.477 2.300 1.996.000 43.300 85,052,000 2.900 
24 Mo ave Water A ency 1972 57.815 50.800 45.350.000 3.160.400 8.444.241.000 268.003 
25 palmdale ~?ter%lstnc(td 1985 20.812 17,300 13.940.000 73.900 1,956.651.000 90.000 
26. San Bernard~no Valley Munlclpal Water D ~ s l r ~ a  1972 216,060 102.6CO 136,479.000 210.203 10,380.91 1.000 468,003 
27 San Gabriel Valley Mun~cpal Water D~strict 1974 101,782 28.800 38.714.000 17.335 5,770,749.000 190,003 
28 San Gorgon10 Pass Water Agency N/A 0 17.300 19.271.000 140.603 1.238.913.000 44.600 
29 The Metropolitan Water D~str~ct of 

Southern Californta 1972 9.946.164 2.011.500 2,464,552,000 3,289,593 (h 671,699,559,000 (h 14,500.000 (h 
30 VenturaCounty Fbod Control Dislrld N/A 0 20.000 14,665.000 1,199,900 (I 33,418,587,000 (I 653.603 (I 

Subtotal 11.664.270 2.497.500 3,004,275,000 10,686.677 763.72€,870.000 16.881.300 

TOTAL STATE WATER PROJECT 35.706.915 4.217.786 3.043.999.000 25,817.923 (1 956.5M.188.000 (1 20.607.624 (1 

NET TOTAL. STATE WATER PROJECT SERVICE AREA 24.772.300 (k 801.075.458.000 (k 19.732.900 (k 

TOTAL. STATE OF CALIFORNIA 100.314.000 1.275.516.000.000 28.314.500 

PERCENT. NETSWP VS TOTAL CALIFORNIA 24.7 62.8 69 7 

a) All water del~vered to long-term SWP contradors, [nclud~ng current and deferred entnlemenl, surplus, unscheduled, emergency rellet, exchange. and 
non-SWP water delovered through SWP fac~l~t~es. 

b) Statutes of 1978 . Chapter 1207, added Sect~on 135 to the Revenue and Taxaf~on Code, requlrlng assessment at 103 percenl of lull value for the 1981-82 
liscal year and liscal years thereafter. 

C) Es t~m led  Assesed Valuat~on. 
d) Total for all Plumas County Flood Control and Water Consewation Dstrot. lnclud~ng Last Chance Creek Water Dlstr~d 
e)  Total lor all K~ngs County, ~ndud~ng the folbw~ng mntracting agenclas: County of Kings. Dudly R~dge Water Distrtd. Emp~re West Slde lrr~gat~on 

Dfstr~d, nearly all Tulare Lake Bas~n Water Storage Dst r~d.  and about 40 percent of Dev~l's Den Water D~stnd. 
f) Assessed valua1v.m not available on an agency area breakdown. 
g) Total lor all Kern County, including the follow~ng mntract~ng agencles Kern County Water Agency. about 60 percent of Devil's Den Water Distrcl, and 

about 50 percent of Antelope Valley-East Kern Water Agency 
h) Total lor MWDSC lnclud~ng Calbguas Mun~c~pal Waler D~st r~d,  whlch IS m m m n  to MWDSC and Ventura County Flood Control Detr~d. 
I) Total far all Ventura County. tncluding thefalbwmg mntracting agenaes VenturaCounty Fbod Control Dlstrtct and portlon ol Antelope Valley East 

Kern Water Agency. Castatc Lake Water Agency, and MWDSC 
1) Includes dupl~cate values. Some areas that are wnh~n two or more agencles are ~ncluded In each agency's total. 
k) Excludes duplicate values where agencles have overlapping boundar~es 



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

Protecting the SWP 

On October 17, 1989, a strong earthquake struck 
Northern California along the San Andreas fault 
between Santa Cruz and San Jose. According to 
the U.S. Geological Survey, the Lorna Prieta 
earthquake, as the temblor was called, registered 
magnitude 7.1 on the Richter scale. Damage to 
the affected area was extensive. A gubernatorial 
state of emergency was proclaimed for the coun
ties of Alameda, Contra Costa, San Benito, Santa 
Clara, Monterey, San Mateo, Marin, San 
Francisco, and Santa Cruz, and for the City of 
Isleton (in Sacramento County) as well. 

Despite the destruction of structures from 
Watsonville to San Francisco, SWP facilities were 
unharmed by the Lorna Prieta earthquake. The 
success of SWP facilities in withstanding this 
quake--as well as the magnitude 6.6 San 
Fernando earthquake of 1971 and the magnitude 
5.7 Oroville earthquake of 1975--without signifi
cant interruptions in service, reflects favorably 
upon the planning, design, construction, and 
maintenance of the SWP. It demonstrates the 
effectiveness of the planning that characterized 
the SWP's development: anticipating future 
needs and working to meet them; foreseeing po
tential problems and working to prevent them; 
and preparing contingency plans for situations that 
cannot be foreseen, or problems that can be fore
seen but not totally prevented. This attention to 
planning for the protection of SWP facilities and 
water supply deliveries quite possibly contributed 
to the SWP's ability to make uninterrupted water 
deliveries during and after the most powerful 
earthquake that has struck California since the 

6 

magnitude 8.3 quake which devastated San 
Francisco in 1906. 

SWP planners recognized that earthquakes would 
be inevitable in California. With SWP facilities 
necessarily crossing or being located near major 
faults--including the San Andreas, Hayward, and 
Calaveras--as well as several minor fault systems, 
SWP facilities would be subjected to tectonic 
stresses such as earthquakes. Moreover, planners 
understood the necessity of maintaining water 
deliveries despite the occurrence of earthquakes. 
To ensure that deliveries could be made reliably, 
SWP facilities had to resist earthquake forces to 
the extent practicable. 

When the SWP was being planned, earthquake
resistant engineering was a relatively new disci
pline, especially as applied to the large hydraulic 
structures required by the SWP. Designers under
stood that traditional design methods would be 
inadequate for designing the SWP's earth struc
tures and foundations, but no design criteria 
existed for facilities of this type. Ensuring the 
integrity and reliability of the SWP meant that 
DWR had to develop appropriate criteria for 
design, construction, operation, and maintenance 
of the SWP while the project was being planned. 

The development of these criteria required 
specialized technical expertise in many fields, 
including: mechanics of faulting; the relation of 
seismicity to geologic structures; tectonics; engin
eering seismology; structural dynamics; seismic 
design; soil mechanics; foundation and embank
ment stability; structural analysis; design of 
hydraulic structures; and design of earth and 
rockfill dams. To obtain the necessary expertise, 
in December 1961 DWR appointed the Consulting 
Board for Earthquake Analysis, a team of experts 
in the above-mentioned fields, who could advise 
DWR on seismic problems and matters of general 
and specific application. The SWP was designed 
and constructed--and continues to be evaluated-
under the guidance of such experts. 

Thus DWR's earthquake engineering program 
began--the first comprehensive program for sys
tematically collecting and analyzing seismic, geo
detic, and other data specifically to locate and 
design large hydraulic structures. Under this pro
gram, DWR began to gather data, both from his
torical records and field investigations, which 



were critical for the development of earthquake- 
resistant facilities. Acquiring information on earth- 
quake and ground movements near the SWP, and 
assessing the related hazards posed to SWP struc- 
tures, was essential for minimizing or, whenever 
possible, eliminating the effects of such hazards. 

To determine the types of earthquake damage that 
could affect the SWP, DWR obtained and in- 
dexed all available published and unpublished 
reports on earthquake damage to hydraulic struc- 
tures in California. To illustrate the relative 
hazards in SWP areas, an intensity map was com- 
piled from U.S. Coast and Geodetic Survey inten- 
sity descriptions to show the number of times 
during a 50-year period that all areas of 
Califomia have been subjected to shaking of 
Intensity VI or greater on the Modified Mercalli 
Scale (the level at which structural damage gen- 
erally first appears). These data were then used 
for comparing alternative aqueduct alignments and 
facility locations. 

Field evaluation of earthquake damage provided 
information useful for designing and constructing 
earthquake-resistant facilities. Before the SWP 
was designed and constructed, most earthquake 
investigations emphasized damage to buildings in 
major population centers. However, DWR's pri- 
mary interest was in damage sustained by hy- 
draulic structures during major earthquakes. To 
identify problems that could be avoided in the 
design and construction of SWP facilities, key 
DWR personnel were (and still are) immediately 
notified of major earthquakes occurring in 
Califomia. Teams were assigned to investigate 
and evaluate earthquake-related damage of sig- 
nificance to the safety of SWP facilities. 

The Consulting Board for Earthquake Analysis 
also began its research and, in November 1962, 
submitted a report to DWR that provided basic 
guidelines for the earthquake-resistant design of 
the SWP. The report included: (1) an estimate of 
the ground movement in the vicinity of the San 
Andreas fault that could be expected in the event 
of a great earthquake on that fault; (2) specifica- 
tion of the central ground shaking, maximum ac- 
celeration, and spectrum characteristics that may 
be expected in the event of a great earthquake on 
the San Andreas fault; (3) a statement on the 
behavior of fluids in reservoirs during earth- 
quakes; and (4) a statement on the occurrence of 

landslides during earthquakes (describing four 
pertinent types of soil failures and indicating 
where basic information was lacking). The Con- 
sulting Board also prepared a family of average 
earthquake acceleration curves, which have gen- 
eral applicability, to determine design earthquakes 
(theoretical seismograms that are the product of 
theoretical equations) for SWP facility sites. 

In addition, the Consulting Board recommended 
that DWR sponsor or conduct further research 
and collect basic data related to earthquake- 
resistant design. DWR responded by developing 
programs for collecting and analyzing data that 
might warn of increased probability of earthquake 
hazard or damage. Under these programs, DWR 
monitored the following items both before and 
after SWP construction: earthquakes, gradual 
fault movement and its relation to earthquakes, 
tectonic tilting, subsidence, and earthslides. The 
programs also determine expected earthquake 
ground motion for the SWP facility sites. 

DWR installed sensitive seismographs near and 
around each major SWP dam or group of dams 
to determine the epicenters of small earthquakes 
that may not be felt by humans and may not 
cause any visible damage to facilities, but which 
may indicate the existence of active faults or 
stress-induced adjustments on faults that could 
lead to dam failure. Strong-motion seismographs 
were installed at construction sites and in SWP 
facilities to record the reverberating ground mo- 
tion that follows the larger earthquakes and 
measure structural response to that motion. Data 
from the strong-motion seismographs indicate 
whether a structure may have been stressed 
beyond its designed limits by an earthquake and, 
if so, warn engineers that thorough inspection and 
testing, and perhaps repair or even redesign, are 
necessary to ensure continued safety. 

Besides collecting data on the sudden ground 
movements of earthquakes, DWR needed informa- 
tion on gradual ground movement, which could 
also affect the reliability and integrity of SWP 
facilities. For instance, ground tilting of a few 
degrees could cause an increase in the need for 
pump repairs, because tilting affects bearing wear 
on SWP pumps. To prevent this problem, DWR 
determined amounts of tilting at pumping plant 
sites before completing project designs. Other 
types of gradual ground movement, such as sub- 



sidence caused by agricultural and industrial ac- 
tivities, and gradual sliding of hillsides above 
water facilities, are also of concern to the SWP. 
To detect potential problems, gradual movements 
are carefully measured and monitored in coopera- 
tion with other agencies. 

DWR pursued further research in earthquake en- 
gineering by contracting with the University of 
California for the development of engineering 
criteria and design procedures for soils structures 
and for model testing of embankment dams. The 
applied research was used to determine factors 
involved in soil failure, allowing the behavior of 
soils structures to be calculated. Other university 
research investigated conditions in which sands 
can partially or completely liquefy and clays 
undergo large deformations under loads simulating 
earthquakes. Additional studies included develop- 
ment of new design procedures for embankment 
dams and examination of the interaction between 
dams and water in reservoirs during earthquakes. 
Knowledge gained from these investigations was 
then incorporated into the design of the SWP. 

Planning for the safety, reliability, and protection 
of SWP facilities involved extensive data collec- 
tion and analysis; research in fields where little 
information had previously been available; and 
consultation with experts who advise DWR about 
design, construction, operation, and maintenance 
procedures. Concern with the SWP's integrity is 
similarly reflected in the inspection and main- 
tenance programs DWR has developed. Besides 
inspecting dams at least annually, DWR also 
retains consultants to evaluate SWP facilities 
periodically and make recommendations about any 
repairs or modifications that might be required. In 
addition, DWR monitors the long-term operational 
performance of SWP dams by collecting and 
analyzing performance data and preparing reports 
to be reviewed by the consultants, as well as by 
D m ' s  Divisions of Operations and Maintenance, 
Design and Construction, and Safety of Dams. 
(See Chapter IV, "Safety of SWP Facilities.") 

Although the results of detailed planning and 
inspection are often taken for granted in the day- 
to-day operation of the SWP, benefits become 
obvious in extraordinary situations, such as the 
Loma Prieta, San Fernando, and Oroville earth- 
quakes, when despite damage to non-SWP struc- 
tures and water facilities, SWP structures were 

unaffected. For example, the only reported inci- 
dents at SWP facilities that were related to the 
Loma Prieta earthquake were minor ones: a 
cooling fan tripped off at Bottle Rock Powerplant, 
and power generation was altered at the Oroville 
facilities in reaction to high system frequency. 
Detailed inspections revealed that no repairs to 
SWP facilities were required as a result of the 
Loma Prieta earthquake. 

SWP facilities fared equally well during the 1971 
San Fernando earthquake, which was the first 
significant earthquake to occur near the SWP. 
Despite the fact that the epicenter of the main 
shock was only 24 miles from Pyramid Reservoir, 
13 miles from Castaic Reservoir, and 11 miles 
from the East Branch of the California Aqueduct, 
SWP structures both completed and under con- 
struction were undamaged. 

The magnitude 5.7 Oroville earthquake of 1975 
also demonstrated the ability of SWP facilities to 
withstand moderate quakes. The epicenter of the 
main shock was only about 7.5 miles southwest 
of Oroville Dam. During the main shock and the 
numerous foreshocks and aftershocks, Oroville 
facilities continued to operate, with service from 
Hyatt and Thermalito powerplants interrupted for 
just 45 minutes. Instrumentation and detailed 
inspections revealed only minor damage; all 
facilities were structurally sound. 

The structures at the Oroville complex were 
carefully scrutinized, because they were very 
close to the quake's epicenter, have a high hazard 
potential, and were relatively new structures at 
the time of the quake. Immediately after the 
earthquake, DWR convened the Consulting Board 
to review the Oroville facilities and the earth- 
quake. One month later, under the guidance of 
the Special Consulting Board for the Oroville 
Earthquake, additional studies began, including a 
reanalysis of Oroville structures for earthquake 
safety. These studies were especially concerned 
with the safety of the facilities if a stronger 
quake were to occur. A program for dynamic 
structural analysis of critical structures was imple- 
mented in cooperation with the University of 
California, and a seismic risk analysis program 
was undertaken. The results of these investiga- 
tions were published in DWR Bulletins 203-78 
and 203-88, which reported that Oroville facilities 



were essentially sound and able to withstand 
seismic loading. 

SWP facilities have so far performed well in 
earthquakes, Yet good planning also requires 
SWP managers to consider that an extremely 
strong earthquake could potentially damage the 
project and interrupt water deliveries. For in- 
stance, the Earthquake Response Plan developed 
by the California Office of Emergency Services 
in 1983 assumes that an earthquake of magnitude 
8.3 occurring on the southern portion of the San 
Andreas fault would sever all major aqueducts 
importing water to Southern California, including 
the California Aqueduct (although water storage 
facilities would not be significantly damaged). To 
handle such contingencies, DWR has developed 
its own Earthquake Emergency Plan. Under this 
plan, schedules of actions to be taken by repair 
and operations crews are outlined for various 
types of possible damage to the SWP, allowing 
repairs to be made as quickly as possible, while 
water supplies continue to be available from stor- 
age facilities. 

In addition to preparing its own plan, DWR has 
assisted The Metropolitan Water District of 
Southern California in developing an emergency 
response handbook and distributing it to all local 
water supply managers in Los Angeles County. 
This manual provides a check list covering the 
tasks and decisions required to bring a water 
distribution system back into service and gives 
information to help agencies develop and maintain 
their own emergency response plans before a 
disaster occurs. This preparation includes taking 
steps to prevent or reduce damage to the system 
and training all employees to handle emergencies. 

A detailed emergency response plan is essential to 
ensure that employee responsibilities in an emer- 
gency are clearly defined. Crews must know ex- 
actly what to do and be able to begin work im- 
mediately after the disaster, without relying upon 
instructions from headquarters, since communica- 
tion might be impossible. Crews must also know 
how to obtain the necessary equipment, workers, 
and materials for emergency repairs and be able 
to establish tentative priorities for needed work. 
Ninety-two DWR employees learned first-hand 
the value of sound emergency response plans as 
they assisted in the inspection of facilities and the 
evaluation of damage after the Loma Prieta earth- 

quake. For them, as for all Californians, the des- 
truction caused by the quake served as a reminder 
of the importance of planning, designing, and 
constructing facilities that can withstand earth- 
quakes to the extent practicable. By following 
guidelines for earthquake-resistant design, SWP 
developers, as well as those who operate and 
maintain the SWP, have worked to ensure the 
continued reliable operation of facilities and deliv- 
ery of water supply to SWP contractors. 

SWP Accomplishments 

Table 1 summarizes SWP water deliveries, recrea- 
tional use, and power generation from 1962 
through 1989. The following items are highlights 
of SWP activities reported in Bulletin 132-90. 

In 1989, during the third consecutive year of 
drought in California, the SWP met contrac- 
tors' full requests for delivery of water. 
Deliveries totaled 4,158,699 acre-feet of 
water, including 2,853,747 acre-feet of entitle- 
ment water to long-term water supply contrac- 
tors and 1,304,952 acre-feet of other water 
(Chapter I, Table 1). 

From July through September 1989, the SWP 
transferred 200,000 acre-feet of water from 
Yuba County Water Agency's New Bullards 
Bar Reservoir for two SWP contractors: 
Santa Clara Valley Water District and Tulare 
Lake Basin Water Storage District. DWR pur- 
chased the water on behalf of the two con- 
tractors. The SWP also wheeled 3,958 acre- 
feet of YCWA water purchased by the City 
of Napa (Chapters I1 and 111). 

Under an agreement dated August 31, 1989, 
DWR conveyed 7,200 acre-feet of CVP water 
for the U.S. Fish and Wildlife Service. The 
water was conveyed to Buena Vista Water 
Storage District for use by the Kern National 
Wildlife Refuge (Chapter 11). 

a Under an October 1989 exchange agreement, 
Kern County Water Agency delivered 45,000 
acre-feet of its 1989 entitlement water to 
Westlands Water District, a USBR contractor. 
In return, Westlands must deliver an equal 
amount of its CVP water to Kern by 
December 3 1, 1999 (Chapter. 11). 



Table 1 . SWP Accomplishments through 1 989 

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

b) A recreation day is the Mi of me  person to a recreatim area for any part d one day. 
c) lndudes SWP share of wneration from Hyatt-Thermallo, Gianelli. Devil Canyon, Wame, Alarno, Castaic, Reid Gardner Unit No. 4 and 

Bottle Rock pawerplants. 
d) lndudes 149.880 acre-feet of 1988 carryover entitlement d e l i  in 1989. and 89 -feet d 1990 d a n c e  entllernent delivered in 1989. 
e) Revised and corrected from Bulletin 132-86 to refled 4,033 acre-feet of recreation water. 
1) 1989 is the first year kcal water from Oroville-Wyandotte Irrigation District, Western Canal Water District. and Joint Water District are 

included. Also indudes DWR-purchased Yuba County Water Agency water. 



During 1989, several long-term contractors 
made some of their annual SWP entitlement 
water available for transfer to areas where 
irrigation water was urgently needed for 
crops. Under various agreements, Dudley 
Ridge Water District transferred entitlement 
water to Tulare Lake Basin Water Storage 
District and San Luis Water District, and 
Tulare transferred entitlement water to Oak 
Flat Water District (Chapter 11). 

During October and November 1989, DWR 
conveyed 30,000 acre-feet of water through 
Banks Pumping Plant for the Department of 
Fish and Game. The water was delivered 
from O'Neill Forebay to the Grassland Water 
District by USBR and was later released to 
aid the outmigration of juvenile chinook 
salmon (Chapter 11). 

During a scheduled outage from November 
1989 to February 1990, progress was made 
on the enlargement of the East Branch of the 
Califomia Aqueduct. Pearblossom Pumping 
Plant was modified for the third and fourth 
discharge lines, and the San Bemardino Tun- 
nel was modified to accommodate the en- 
largement of Devil Canyon Powerplant 
(Chapters I1 and IV). 

In 1989, the SWP generated a total of 
5,566 million kWh of energy (3,769 million 
kWh from hydroelectric powerplants) and 
used 7,597 million kWh to deliver water to 
contractors. The SWP also purchased 
1,285 million kWh (including power from 
MWDSC hydroelectric plants, Pine Flat 
Powerplant, and TERA Power Corporation) 
and sold 1,099 million kWh of energy 
(Chapter 11, Tables 6, 7, and 8). 

Under an April 1989 agreement between 
DWR and the City and County of San 
Francisco, DWR is designing and constructing 
a 70-cfs-capacity turnout, enabling San 
Francisco to divert water from the SWP's 
South Bay Aqueduct to San Francisco's San 
Antonio Reservoir. Construction is scheduled 
to be completed on November 30, 1990 
(Chapter 111). 

On May 1, 1990, the 1990 Demonstration 
Semitropic Local Element Agreement was ex- 

ecuted. The agreement will serve as a proto- 
type for establishing local elements of the 
Kern Water Bank (Chapter 111). 

In early 1990, DWR published a draft feasi- 
bility study of three potential solutions to 
cross-drainage problems at Arroyo Pasajero. 
Enlargement of the impoundment basin on the 
west side of the Califomia Aqueduct is a 
component of all three solutions (Chapter 111). 

As of July 20, 1989, DWR's operation studies 
workgroup for the Bay-Delta Hearings had 
completed over 70 operation studies analyzing 
the impacts of various alternatives proposed 
in the State Water Resources Control Board's 
November 1988 draft water quality control 
plan. These studies will provide valuable in- 
formation for the development of the final 
water quality control plan, scheduled for re- 
lease in late 1990 (Chapter 111). 

In May and June 1990, emergency seepage 
repairs were successfully completed at 
Mile 56 of the California Aqueduct. The re- 
pairs were scheduled to coincide with Deci- 
sion 1485-mandated restrictions on Delta 
pumping during May and June (Chapter IV). 

In June 1990, DWR released the draft Envi- 
ronmental Impact Report for Phase I1 of the 
Coastal Branch of the California Aqueduct. 
The proposed Phase I1 facilities will transport 
up to 70,486 acre-feet of entitlement water 
annually to Santa Barbara and San Luis 
Obispo counties (Chapter V). 

On April 30, 1990, DWR's application to 
amend FERC License No. 2426 for the con- 
struction of the Mojave Siphon Powerplant 
was approved. The powerplant, a 32.4 MW 
facility on the East Branch of the Califomia 
Aqueduct, is scheduled to be operational in 
1994 (Chapter VI). 

On March 6, 1990, DWR sold $100 million 
of Water System Revenue Bonds, Series G. 
The proceeds of the Series G sale were used 
for the reimbursement of other SWP funds 
used for construction expenditures prior to the 
sale of the bonds and for funding the debt 
service reserves for Series G bonds. 



Figure 3. Statewide Precipitation, 1988-1989 Water Year 
(Precipitation in Percent of Average) 



Chapter II 
SWP Operations in 1989 

This chapter summarizes SWP water and power 
operations, recreation and visitor use at SWP 
facilities, and SWP fish and wildlife activities 
during the 1989 calendar year and the 1988-89 
water year (October 1, 1988, through 
September 30, 1989). 

Water Operations 

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

Water Conditions 

Total statewide precipitation was below average 
for the 1988-89 water year. As of May 1, 1989, 
at the end of California's precipitation season, 
statewide precipitation was 80 percent of average. 
Precipitation, in percent of average, was highest 
in the North Lahontan area and lowest in the 
Colorado River area (Figure 3). 

In the Sacramento Basin hydrologic area, which 
includes the Feather River drainage area where 
the SWP water supply originates, precipitation 
was 95 percent of average during the first third 
of the water year. However, after a dry trend in 
January and February 1989, total precipitation in 
the Sacramento Basin area had dropped to 75 
percent of average by March 1. Above-average 
precipitation over much of California during 
March and April slightly improved the SWP 
water supply outlook. Total precipitation in the 
Sacramento Basin area during the 1988-89 water 
year was 102 percent of average. 

The Sacramento River Index calculation of unim- 
paired runoff (May 1 forecast) for the 1988-89 
water year was 15.0 million acre-feet, only 79 
percent of average. The water year was therefore 
classified by the State Water Resources Control 
Board's Water Rights Decision 1485 as "dry" for 
fish and wildlife needs and "below normal" for 
agricultural, municipal, and industrial needs. In 
addition, the May 1 forecast designated the water 
year as a "subnormal snowmelt" year, because the 

April through July forecast of unimpaired runoff 
of 5.34 million acre-feet was less than the 5.90 
million acre-feet specified in Decision 1485. 

Figure 4 shows runoff to Lake Oroville and 
Shasta Lake during the 1988-89 water year. Un- 
impaired runoff to Lake Oroville was greater than 
that of the 1987-88 water year for all months 
except December, January, and August. For 
Shasta Lake, unimpaired runoff in November, 
March, April, and September was significantly 
greater than for the same months of the 1987-88 
water year. For July and August, unimpaired 
runoff for the 1987-88 and 1988-89 water years 
was nearly equal, while in the remaining months, 
1988-89 unimpaired runoff was less than that of 
1987-88. Cumulative unimpaired runoff was be- 
low average for Lake Oroville and Shasta Lake 
but well above that of the 1976-77 drought water 
year. 

DWR and the U.S. Bureau of Reclamation de- 
clared balanced Delta water conditions six times 
during 1989: January 5-8, January 23-24, 
January 31-March 4, May 7-September 18, 
October 6-26, and October 3 1-December 3 1. Bal- 
anced water conditions exist when upstream reser- 
voir storage releases, plus other inflows, approxi- 
mately equal the water supply needed to (1) satis- 
fy Sacramento Valley and Sacramento-San Joa- 
quin Delta in-basin needs, including Delta water 
quality requirements, and (2) meet export needs. 
During balanced water conditions, DWR and 
USBR adjust their reservoir storage releases and 
Delta exports to enable each agency to meet its 
share of in-basin uses and Delta outflow. This 
was the sixth consecutive year, and the eighth out 
of the last ten years, in which balanced water 
conditions were declared. 

Reservoir Operations 

Lake Oroville and San Luis Reservoir are the two 
conservation facilities for SWP water supplies. 
Figure 5 compares the operations of these reser- 
voirs during the 1988 and 1989 calendar years. 



Figure 4. Runoff to Lake Oroville and Shasta Lake 
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Figure 5. Lake Oroville and San Luis Reservoir Storage 
(1 989 Calendar Year) 
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Lake Oroville held 1,671,870 acre-feet of water 
(47 percent of normal maximum operating capa- 
city) at the beginning of 1989--728,073 acre-feet 
less than it held at the beginning of 1988. Stor- 
age for January, February, and early March con- 
tinued to be less than that of the same period in 
1988. However, heavy precipitation and runoff in 
late March and April brought 1989 storage well 
above 1988 levels. Storage in Lake Oroville 
peaked at 3,361,879 acre-feet (96 percent of 
normal maximum operating capacity) on May 9 
and dropped to 1,888,799 acre-feet (54 percent 
of normal maximum operating capacity) by 
December 3 1. 

At the start of 1989, San Luis Reservoir held 43 
percent of its normal maximum operating capa- 
city, although the SWP share was only 24 percent 
of its maximum. SWP storage at the end of 1989 

I Total Normal Max. O~era t iana l  C a ~ o c i t v  2.028.000 AF I 
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was 616,001 acre-feet (58 percent of maximum 
State storage). 

At the beginning of 1989, Lake Del Valle held 
25,190 acre-feet of water (63 percent of normal 
maximum operating capacity). Storage then in- 
creased to 37,350 acre-feet (94 percent of normal 
maximum operating capacity) on May 22. By 
December 31, storage in Lake Del Valle was 
28,486 acre-feet (71 percent of normal maximum 
operating capacity). 

SWP southern reservoirs (Silverwood, Penis, 
Pyramid, and Castaic) held 88 percent of their 
combined normal maximum operating capacity at 
the beginning of the year and held 
78 percent of their combined normal maximum 
operating capacity by December 31, 1989. 



Construction continues on the enlargement of Pearblossom Pumping Plant. 

The following tabulation compares normal maxi- Aqueduct Operations 
mum operating capacity in the principal SWP 
reservoirs with year-end storage for 1988 and Figure 6 summarizes overall SWP operations for 
1989: calendar year 1989. Amounts shown in Figure 6 

do not include losses; water for recreation and 
fish and wildlife; water wheeled by the SWP for 
others; water conveyed for USBR under Decision 
1485; local water conveyed to Solano and 
Alameda FC&WCD Zone 7; local deliveries in 
the Thermalito Afterbay area; or deliveries made 
through the Palermo Canal. As shown, 1,277,093 
acre-feet of CVP water was conveyed through the 
joint-use facilities to the CVP service area. (DWR 
operates and maintains the San Luis joint-use 
facilities, including 103.5 miles of aqueduct be- 
tween O'Neill Forebay and Kettleman City.) 

Reservoir 

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

Total 

The following were the most significant opera- 
tional activities occurring during 1989. 

Total Differem +535 
'SWP Share 

Normal 
Maximum 
Operating 
cepacity 

(thousand a&) 

3,522 
40 

1,062 
73 

127 
170 
319 

5,313 

Endof-Year Storege 
(thousand aoft) 

1988 

1,660 
25 

248 
72 

116 
158 
259 

2,538 

1 989 

1,889 
28 

61 6 
56 

110 
157 
21 7 

3,073 



On February 2, releases from Lake Oroville 
were increased from 1,200 cfs to 3,700 cfs, 
and exports from the Delta were decreased to 
counteract increased salinity in the Delta re- 
sulting from high tides. The CVP also de- 
creased exports and increased upstream reser- 
voir releases. Releases from Lake Oroville 
were gradually reduced from 3,700 cfs to 
1,800 cfs beginning on February 25. 

On March 5, the Box Springs Turnout from 
the Santa Ana Pipeline was dewatered for 
inspection after seepage was observed above 
the turnout. The inspection revealed two 
prominent cracks in the 96-inch-diameter pipe 
section, one at the valve vault and the other 
at the meter vault. Crews from The Metropol- 
itan Water District of Southern California 
installed temporary internal seals, and the 
turnout was returned to service on March 10. 
On March 23, DWR took the turnout out of 
service to replace the damaged pipe and re- 
turned it to service on April 6. 

On March 17, The Metropolitan Water Dis- 
trict of Southern California began refilling the 
Foothill Feeder out of Castaic Lake. The 
Feeder had been out of service since Decem- 
ber 2, 1988, for placement of 3,000 feet of 
steel liner in the Newhall Tunnel. 

From May 2-9, the SWP and CVP coordina- 
ted their operations to assist the U.S. Fish 
and Wildlife Service with the first of two 
salmon survival tests conducted in the Delta 
during the year. Both the SWP and CVP 
curtailed exports from the Delta on May 2 
and coordinated upstream water releases to 
minimize water losses to San Francisco Bay. 
As a result of this salmon survival test, fish- 
eries experts will determine any benefits that 
could be achieved by the construction of par- 
tial or full bamers at the head of Old River 
and/or by the installation of a fish diversion 
facility at the head of Old River. 

In June, DWR and USBR coordinated opera- 
tions to enhance fish habitat. During the sec- 
ond week of June, Sacramento River flows 
were modified as part of an experiment to 
determine salmon survival in warm water. 
During the third week of June, the tempera- 
ture of releases from Lake Oroville was re- 

duced as part of the modeling verification for 
salmon survival studies. 

Beginning July 17, the SWP decreased purnp- 
ing at Banks Pumping Plant and increased 
releases from Lake Oroville (in coordination 
with increased releases from USBR's Keswick 
Reservoir) to meet electrical conductivity stan- 
dards established by Decision 1485. Releases 
were gradually reduced, beginning in early 
August. Releases from the Oroville facilities 
decreased from 7,000 cfs on July 17 to 
2,500 cfs on August 31. 

On July 25, the transfer of 200,000 acre-feet 
of water from Yuba County Water Agency's 
New Bullards Bar Reservoir to the SWP be- 
gan. The water had been purchased by DWR 
for two SWP contractors: Santa Clara Valley 
Water District, which purchased 90,000 acre- 
feet, and Tulare Lake Basin Water Storage 
District, which purchased 1 10,000 acre-feet. 
The transfer, which was completed on 
December 3 1, allowed a corresponding 
amount of water to be held in Lake Oroville. 

During the first week of September, rising 
salinity levels in the Delta prompted adjust- 
ments in upstream releases to stabilize Delta 
water quality. Releases from Lake Oroville 
September 9-18 varied from a minimum of 
3,500 cfs to a maximum of 4,000 cfs. On 
September 16-18, a heavy storm resulted in 
excess conditions in the Delta, which allowed 
releases from Lake Oroville to be reduced. 
Releases were decreased to 2,500 cfs on Sep- 
tember 20 and remained at 2,500 cfs through 
September 30. 

From October 16-26, Thermalito Afterbay was 
restricted to elevation 125.00 feet to allow 
DWR civil maintenance personnel to construct 
a cofferdam for a new waterfowl brood pond. 

On October 17, 1989, a magnitude 7.1 earth- 
quake occurred near Santa Cruz. SWP facil- 
ities were not significantly damaged by the 
quake. A cooling fan tripped off at Bottle 
Rock Powerplant, and power generation at 
Oroville was altered in reaction to high sys- 
tem frequency. Inspections of SWP facilities 
following the earthquake revealed no situa- 
tions requiring repair. 
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In November, the East Branch of the Califor- 
nia Aqueduct was closed and dewatered 
downstream of Pearblossom Pumping Plant 
for East Branch Enlargement construction. 
During this outage, silt and debris were 
cleared from the canal, a section of the 
Mojave Siphon near Silverwood Lake was 
lined, the outlet structure of Pearblossom 
Pumping Plant was modified for the third and 
fourth discharge lines, and the San Bernardino 
Tunnel outlet bifurcation was modified to 
accommodate the enlargement of Devil Can- 
yon Powerplant. Also, pools upstream of 
Pearblossom Pumping Plant were lowered for 
Antelope Valley-East Kern Water Agency to 
install two new turnouts and to convert two 
existing turnouts from temporary to perm- 
anent. The outage ended in early February 
1990. 

On November 29, a 10-cfs leak was dis- 
covered at mile 35.34 of the South Bay 
Aqueduct. The aqueduct was shut down be- 
low the Del Valle check, the pipe was de- 
watered, and a seal was installed inside the 
pipeline. After the seal cured for 12 hours, 
the aqueduct was refilled and returned to 
normal operation. 

On December 1, drawdown of pool 15 to 
elevation 321.0 was begun to permit construc- 
tion of a turnout for Panoche Water District 
at mile 97.46. A cofferdam was then installed 
around the work area, and the water level 
was returned to the normal minimum pool 
elevation of 326 feet. 

Water Quality 

SWP and Sacramento-San Joaquin Delta water 
quality conditions and related operations are sum- 
marized below. Detailed water quality reports 
appear in Appendix E to Bulletin 132 (published 
separately as Water Operations in the Sacramento- 
San Joaquin Delta) and in DWR's monthly State 
Water Project Operations Data. 

Water quality and SWP operations in the Delta 
are governed by the State Water Resources Con- 
trol Board's Decision 1485. This water rights 
decision protects beneficial uses of Delta water by 
establishing water quality standards, which are 
based on the water year type. Under the Sacra- 

mento River Index (formerly the Four-Basin In- 
dex) of Decision 1485, the 1988-89 water year 
was classified as "dry" for fish and wildlife needs 
and "below normal" for agricultural, municipal, 
and industrial needs. 

Delta Water Quality 

The Delta Outflow Index (DOI) is a calculated 
approximation of the Delta freshwater outflow 
past Chipps Island near Pittsburg. The average 
Delta outflow was only about 5,600 cfs during 
January and February, due to subnormal precipita- 
tion. In 1989, the highest average monthly DO1 
value (34,309 cfs) and the highest daily DO1 
value (64,709 cfs) occurred in March. Abnormally 
dry conditions during the following months grad- 
ually decreased flows. The lowest average month- 
ly DO1 value (3,571 cfs) and the lowest daily 
DO1 value (about -931 cfs), both occurred in 
October. Late October precipitation, twice the 
normal level, resulted in increased flows, with 
DO1 levels averaging about 5,700 cfs during 
November and December. 

During 1989, the SWP met all Decision 1485- 
mandated standards for minimum flows in the 
Delta. However, Decision 1485 salinity standards 
were exceeded for three brief periods during 
1989, despite SWP operational efforts. 

The mean daily chloride standard (maximum 
of 250 ug/L at the Contra Costa Canal intake) 
was exceeded from February 9-13, because of 
to high winds and rising tides. 

Electrical conductivity (EC) exceeded the 
14-day running average water quality 
standard at Emmaton (0.45 mmhos/cm) by 
0.01 mmhos/cm from June 7-9, due to high 
winds and rising tides. 

The 14-day average EC standard at Jersey 
Island (0.74 mmhos/cm) was exceeded from 
July 17-29. Delta outflow was operationally 
increased to meet the standard. Reduction of 
Delta exports to help meet the standard was 
constrained by the combination of two fac- 
tors: (1) the need to deliver water for 
meeting agricultural demands during the peak 
irrigation season, and (2) the inability to re- 
lease stored water from San Luis Reservoir to 



the California Aqueduct, because of a failure 
at the San Luis Switchyard. 

Delta Water Quality Activities 

North Delta Water Quality Negotiations. A 
January 1981 agreement between DWR and the 
North Delta Water Agency provides for the State 
to maintain a water supply of adequate quality for 
agricultural uses within the boundaries of the 
agency. As a part of planning alternatives related 
to that agreement, DWR built overland water 
facilities in late 1988 (under a temporary drought 
agreement) to allow for the diversion and trans- 
portation of water from Threemile Slough to 
Sherman Island landowners. In January 1989, the 
temporary drought agreement was terminated, and 
the overland facilities were removed from service. 

Negotiations for a new drought agreement then 
began and continued through 1989. DWR again 
offered to build overland facilities to divert and 
transport water from Threemile Slough. 

South Delta Rock Barrier Installations. A Feb- 
ruary 1969 joint agreement between DWR, the 
U.S. Fish and Wildlife Service, and the Depart- 
ment of Fish and Game allows DWR to install a 
temporary rock barrier on Old River during years 
when fall flows are forecast to be low. This bar- 
rier aids survival of migrating salmon and steel- 
head by increasing fall flows in the lower San 
Joaquin River and alleviating dissolved oxygen 
depression (DO less than 5 mg/L) in the Stockton 
Ship Channel. The Old River barrier was installed 
in late September 1989. Three weeks later, DO 
was above 5 mg/L. The bamer was removed in 
late November. 

A rock barrier on Middle River, constructed un- 
der the October 1986 South Delta Agreement, 
was installed in early April 1989. The barrier, in 
conjunction with specific Clifton Court Forebay 
operations, permits Middle River flows to be 
stored during high tide for use during low tide, 
thereby keeping the water elevation of Middle 
River high enough to allow agricultural water 
diversion. The Middle River barrier remained in 
place during the imgation season and was re- 
moved on September 27. 

1989 DWRlDFG Delta Salmon Mitigation Tests. 
From May 2-9, Clifton Court Forebay gates were 
closed temporarily, reducing exports drastically to 
evaluate the impact of SWP operational alterna- 
tives on the passage of juvenile salmon from the 
San Joaquin Basin through the Delta. Several 
hundred thousand tagged young salmon were 
released at locations throughout the Delta and San 
Joaquin River system in conjunction with fish 
flush water (increased Delta outflow) from 
Keswick Reservoir and Lake Oroville. The tagged 
salmon, which will be collected in two-and-one- 
half years, should provide information on poten- 
tial benefits from fish diversions and from instal- 
lations of partial or full barriers on Old River. 
Despite the temporary reduction in exports, maxi- 
mum allowable exports were nevertheless 
achieved in May. 

In mid-June, testing was conducted to determine 
the relationship between water temperature and 
salmon survival. Tagged salmon were released 
upstream under varying temperature regimes and 
with increased flows from Lake Oroville. Water 
temperature downstream of Lake Oroville was 
reduced to 53 degrees Fahrenheit by the third 
week in June. The recapture of the tagged salmon 
smolt in two-and-one-half years should verify 
temperature modeling. 

Striped Bass Index. The striped bass index 
indicates the number of young bass (averaging 
1.5 inches in length) in the Sacramento-San Joa- 
quin Delta. In 1989, the index increased slightly 
to 5.1 from the 1988 index of 4.6, which was the 
lowest in 29 years. The striped bass index aver- 
aged 66.6 and 24.8 for the years 1958-76 and 
1977-87, respectively. Fisheries experts continue 
to investigate possible causes for the decrease in 
the striped bass population. 

Endangered Species Activities. Federal and 
State laws provide for the listing and protection 
of threatened and endangered species. In 1989, 
two Delta fish species, the winter-run salmon and 
the Delta smelt, were listed or proposed for list- 
ing. These species have been salvaged from the 
Skinner Fish Facility near Banks Pumping Plant. 
DWR is working with the Department of Fish 
and Game to assess SWP impact. (See Chapter 
111, "Threatened and Endangered Species.") 



Fisheries experts are working to increase striped bass populations in the Delta. 

Phytoplankton Productivity Sampling. Three 
seasonal phytoplankton peaks were detected in 
1989. Spring and fall blooms, dominated by the 
filamentous diatom Melosira granulata, reached 
chlorophyll levels of 31 ug/L and 45 ugL, re- 
spectively. A late summer bloom of greens 
(Chlorophyceae) and diatoms (Bacillariphyceae) 
reached chlorophyll a levels of 65 ug/L in the 
upper San Joaquin River. (Chlorophyll a is a type 
of chlorophyll useful for quantifying phyto- 
plankton productivity.) Chlorophyll a returned to 
background levels (10 ugh) by early October. 

Special phytoplankton studies in the central and 
western Delta were conducted during early May. 
These studies were done in conjunction with 
SWP export curtailments for DWR-DFG salmon 
smolt survival tests. No increase in the phyto- 
plankton standing crop resulted frcm short-term 
export curtailment. 

Vegetation Surveys. Vegetation surveys were 
conducted in the central and south Delta during 
May and November to augment the Department 
of Food and Agriculture's annual search for the 
aquatic weed Hydrilla verticillata. The surveys 
also documented long-term and seasonal changes 
in aquatic vegetation. Results showed a stable 
littoral zone assemblage with offshore margins 
remaining stable between seasons. The assemblage 
is predominantly submersed aquatic species, al- 
though much of the biomass is composed of the 
emergent common tule (Scirpus acutis) and water 
hyacinth (Eichorina crassipes). Hydrilla verticil- 
lata was not detected. Concurrent secchi depths 
(measurements of water transparency) were deeper 
and water temperatures colder in November than 
in May. 

Benthic Surveys. In addition to routine benthic 
surveys, a special study was conducted with the 



Department of Fish and Game in Montezuma and 
Suisun sloughs in Suisun Marsh to determine the 
extent of invasion by the recently introduced 
Asian clam, Potomacorbula amurenesis. The clam 
is thought to impact striped bass numbers through 
removal of the zooplankter Eurytemora affinis, a 
primary bass food item. 

Suisun Marsh Water Quality Operations. Oper- 
ation of the Suisun Marsh Salinity Control Gates 
at Montezuma Slough substantially decreased 
salinity during the 1989-90 control season. Opera- 
tional tests held December 8-15 simulated an 
opened-gate operational breakdown, which resul- 
ted in the rapid decline of water quality. Water 
quality quickly improved when the normal gate 
operation schedule was resumed. 

From January through May 1989, water quality 
standards identified in the "Plan of Protection for 
the Suisun Marsh" were in effect at intemal 
marsh stations (Beldon's Landing, National Steel, 
and Collinsville). From October through Decem- 
ber 1989, EC standards referenced in SWRCB's 
Decision 1485 for the intemal marsh locations 
were in effect. No test standards were exceeded 
in either control season. 

Health Aspects Monitoring Program. The Inter- 
agency Health Aspects Monitoring Program ex- 
panded its Delta water quality sampling by ad- 
ding more agricultural drainage and urban runoff 
stations at upstream locations. Water samples 
were analyzed for total and constituent trihalo- 
methane formation potential (THMFP), as well as 
for specific minerals, minor elements, and pes- 
ticides. 

The program, which began in 1983, primarily 
addresses human health and drinking water con- 
cerns in the Delta. The principal focus of the 
Delta Health Aspects Monitoring Program is the 
detection of THMFP in Delta water (trihalo- 
methanes are potential carcinogens). Program 
results showed THMFP values consistently higher 
at certain agricultural drainage stations than at the 
channel stations. Agricultural drainage values 
were higher in the first six months of 1989 than 
in the same period of 1988. They also showed 
distinct peak periods in March and in late sum- 
mer/early fall for THMFP of bromides. Urban 
runoff samples from six Sacramento locations 
indicated that THMFP can be nearly as high in 

urban stream runoff as in agricultural drainage. In 
general, THMFP values are higher at south Delta 
locations, partially due to the high organic content 
of the area's peat substrate. 

Other results of the Health Aspects Monitoring 
Program in 1989 indicate that sodium levels are 
well below the recommended drinking water stan- 
dard (100 mg,L) at the Sacramento River, Barker 
Slough Pumping Plant, and Middle River stations, 
and at all agricultural drainage stations except 
Empire Tract. Sodium levels occasionally exceed- 
ed the standard at Banks Pumping Plant and 
Clifton Court Forebay. Sodium levels at south 
Delta locations on the Old River and San Joaquin 
River system (the Contra Costa Canal and Delta 
Mendota Canal intake stations) frequently ex- 
ceeded recommended sodium levels. 

Selenium was consistently below the level of 
detection at most sites sampled and was well 
below the Environmental Protection Agency stan- 
dard of 0.10 m a  where it was detected. Most 
of the detected selenium at export locations 
comes from the San Joaquin River. Selenium 
levels typically increase during the late fall and 
winter, when agricultural drainage and ground 
water seepage make up a larger proportion of San 
Joaquin River flow. 

SWP Water Quality 

Table 2 summarizes 1989 water quality conditions 
monitored by DWR at key locations throughout 
the SWP. The table also lists the monthly average 
water quality objectives set forth in Article 19 of 
the water supply contracts. These water quality 
objectives are based on the expected construction 
of an efficient cross-Delta water transfer system. 
During 1989, the SWP water supply contract's 
Article 19 objective for the percentage of sodium 
to total salt content was exceeded at all points 
south of the Delta. The chloride objective was 
exceeded on several occasions in nearly all water 
south of the Delta. The average monthly totals of 
dissolved solids, hardness, sulfates, and boron 
remained substantially below contract objectives 
at all locations. 

Overall during 1989, the best SWP water quality 
was found upstream of the Delta and in the four 
Southern California reservoirs. 



Table 2. Water Quality at Selected SWP Stations in 1989 

Sacramat& Joaquin Delta. 
Banks Pumping P l a  

South Bay Aqueduct, 
Santa Clara Terminal Fadlly 

California Aquedud, Check 12 
Entrance to O'Neill Forebay 

California Aqueduct, Check 13 
O~lllet from O'Nell Fuebay 

Cahfomia Aquedud, Check 21 
Near Kettleman City 

Cosstal Branch, Check 5 
Near Devil's Den 

Celifornia Aquedud. Check 29 
Nea- W n a  Vista Pumping M t  

Tehachapi Aftehay. Check 41 

Sihremood Lake. 
Outlet to Sen Bernardino Tunnel 

Values oMained or correlated from either continuously recorded electrical conductivity of from I& values of grab samples. 
b) Data nd avai- for June, July, and December. 
c) Data not amWh for December. 
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DWR continued monthly monitoring of asbestos 
in SWP water south of the Delta. Results indicate 
that asbestos remained essentially at background 
levels during 1989. 

Water Service 

The following sections summarize 1989 water 
conveyance and deliveries via SWP facilities. 

Total Water Conveyed 

A total of 4,158,699 acre-feet of water was con- 
veyed through SWP facilities in 1989, including 
2,853,747 acre-feet of entitlement water delivered 
to SWP contractors. Table 3 summarizes total 
water conveyance and disposition for the 28 years 
of SWP operation. The following paragraphs 
discuss Table 3 in detail. 

Annual Entitlements. The SWP water supply 
contracts, executed in the early 1960s, established 
the maximum annual entitlement water amounts 
each long-term water contractor may request. 
These initial entitlement schedules, shown in 
Table A of the contracts, reflect projections of 
each contractor's future water needs at the time 
the contracts were signed. Some schedules have 
subsequently been revised through contract 
amendments. Table B-4 in Appendix B ("Data 
and Computations Used in Determining Water 
Charges for 1991," included in this bulletin) pre- 
sents upto-date information on annual entitle- 
ments for each contractor, as set forth in Table A 
of each SWP water supply contract. 

Columns (1) through (7) of Table 3 summarize 
annual contractual entitlements for the various 
SWP service areas from 1962 through 1989. 

Entitlement Water. Actual entitlement deliveries 
by year are shown in column (8) of Table 3. 
Annually, in September, each contractor furnishes 
an updated estimate of future requirements for 
SWP water. In the fall of 1988, 26 contractors 
requested a total of 2,999,451 acre-feet of entitle- 
ment water and 116,672 acre-feet of deferred 
entitlement water (8,600 acre-feet of wet-weather 
water and 108,072 acre-feet of 1988 carryover 
water) for 1989 delivery. In December 1988, 
based upon the 1989 Risk Analysis criteria and 
the prevailing water supply forecast, DWR ap- 

proved 2,514,115 acre-feet of 1989 entitlement 
water deliveries, reflecting a 40 percent reduction 
(485,336 acre-feet) for all 1989 agricultural en- 
titlement requests. However, above-average pre- 
cipitation and heavy runoff in the Feather River 
Basin during March 1989 improved SWP water 
delivery capability. Subsequently, DWR reinstated 
full agricultural delivery requests and gave the 
agricultural contractors the option of revising their 
requests (see Bulletin 132-89, page 83). Also, the 
121,057 acre-feet of 1988 carryover entitlement 
water initially approved by DWR was increased 
to 155,127 acre-feet. No wet-weather water was 
approved. 

Entitlement water delivered in 1989 to 26 con- 
tractors totaled 2,853,747 acre-feet. This amount 
includes 47,800 acre-feet of 1989 transfer entitle- 
ment water (entitlement water temporarily trans- 
ferred from one contractor to another), 149,880 
acre-feet of 1988 carryover entitlement water 
(entitlement water carried over from 1988 and 
delivered in 1989), and 89 acre-feet of 1990 ad- 
vance entitlement water (1990 entitlement water 
delivered in 1989), as listed under columns (2) 
and (3) of Table 4. Eighteen contractors took less 
entitlement water than they initially requested, 
and five contractors took all their initially reques- 
ted Table A entitlement. 

In 1989, Napa County Flood Control & Water 
Conservation District received 23 acre-feet more 
water than it originally requested, and Palmdale 
Water District received 819 acre-feet more than 
originally requested. 

Surplus and Unscheduled Water. Surplus water 
(column 9) is water in excess of that required to 
meet all entitlement demands, reservoir storage 
goals, water quality requirements, and other SWP 
requirements (such as recreation water), which 
can be delivered to contractors when SWP capa- 
bility is available. Surplus water may be released 
from storage and scheduled in advance for use by 
contractors. First priority for surplus water is 
given to SWP contractors for agricultural use or 
for ground water replenishment. Second priority is 
given to SWP contractors for other uses, and 
lowest priority is given to non-SWP contractors. 
For 1989, no surplus water was available. 

Unscheduled water (column 9) is also water in 
excess of SWP entitlement demands, but unlike 



Table 3. Historical Summary of Entitlements, 

acre-feet 

a) From Table 8-4. 

b) Values include deliveries of SWP water to short-term contractors (Mustang Water District, 1970-1972; Tracy Golf and Country Club, 1974, 1979, 
and 1980; Green Valky Water District, 1974,1975,1978,1979,1980, and 1985: Granle Construction Company, 1980). 

c) Includes preconsolidation repayment water, 1977 emergency relief water, regulated delivery of bcal supply, non-SWP water delivered to Napa 
County FCBWCD through SWP facilities, 1987 Advance Storage Program water. CVP water conveyed (including D-1485 and recreation and wildlife 

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

d) Includes net effect d (1) operational losses from SWP transportation facilities, (2) changes in reservoir storage south of the Delta, (3) storable local 
inflows to SWP reservoirs, (4) side inflow to the San Luis Canal, and (5) inflow into the Caliomia Aqueduct from the Kern River Intertie. 



Deliveries, and Water Conveyed 

acre-feet 
Water Conveyed I 

e) lncludes 37,170 acrefeet of entitlement water carried over from 1985. 

1) lncludes 12,270 acrefeet of surplus water camed over from 1985. 

0) Includes 639 acre-feet of 1988 entitlement water delivered during 1987, and 16,171 aue-feet of entitlement water recaptured from ground 
water storage. 

h) lncludes 67,581 auefeet of 1987 entitlement water delivered in 1988. and 8,749 acre-feet recaptured from ground water storage 

i) lncludes 149.880 acre-feet of 1988 entllement delivered in 1989, and 89 acrefeet of 1990 entitlement delivered during 1989. 
j) Revised and corrected from Bulletin 132-86 to refled 4,033 acrefeet of recreation water. 



surplus water, unscheduled water is not scheduled 
in advance. Unscheduled water is water that is 
sometimes available in the Delta, rather than 
water released from SWP storage. Its availability 
can be as brief as one day or as long as two 
weeks. The unscheduled water program was in- 
itiated in January 1980 as "extra surplus water." 
First priority for unscheduled water is given to 
ground water replenishment or to agricultural use 
in lieu of ground water pumping. Second priority 
is given to pre-irrigation. For 1989, no un- 
scheduled water was available. 

Other Water. Column (10) of Table 3 summar- 
izes deliveries of several other types of water, 
as defined in the accompanying footnote. These 
deliveries are shown in more detail (for 1989) in 
Table 5 and are described in this chapter under 
the heading "Total 1989 Water Deliveries." 

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

Operational Losses and Storage Changes. Col- 
umn (13) of Table 3 shows the annual quantities 
of water conveyed to replenish losses through 
evaporation and seepage from SWP aqueducts and 
reservoirs south of the Delta, with corrections for 
changes in reservoir storage and for inflow from 
local drainage areas (including inflows from the 
Kern River Intertie and the First Los Angeles 
Aqueduct). Years with negative values are those 
in which storage withdrawals from reservoirs 
south of the Delta exceed storage additions. 

Recreation Water. Column (14) of Table 3 sum- 
marizes historical deliveries of recreation water. 
Recreation water is used both at SWP recreation 
facilities and for fish and wildlife mitigation and 
enhancement. In 1989, a total of 8,135 acre-feet 
was conveyed under this category, as follows: 

1,966 acre-feet was delivered for public recre- 
ation facilities at Lake Del Valle, San Luis 
Reservoir, O'Neill Forebay, Silverwood Lake, 
Pyramid Lake, Castaic Lake, and Lake Perris. 

2,870 acre-feet was released for maintenance 
of a trout fishery in Piru Creek, in accordance 
with a condition of the Federal Energy Regu- 
latory Commission license for power develop- 
ment at Pyramid Lake. 

2,870 acre-feet was conveyed for replacement 
of water losses at Castaic Lagoon, an im- 
poundment downstream from Castaic Lake 
devoted entirely to recreation. 

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

Water Deliveries and Credits to Long-Term 
Contractors 

Table 4 summarizes 1989 water deliveries to each 
SWP long-term contractor that received water 
during the year. Columns (1) through (3) display 
actual entitlement water deliveries for the various 
SWP long-term contractors and service areas. 
Column (4) lists deliveries of non-SWP water to 
North Bay, South Bay, and San Joaquin Valley 
service areas. Table 4 also shows future entitle- 
ment delivery and reduction credits, as explained 
in the following sections. 

Future Entitlement Credits--Delivery Credits. 
There are several circumstances under which 
SWP contractors can acquire credits for future 
water deliveries. These circumstances are des- 
cribed in the following paragraphs. 

Make-Up Water. When the SWP is unable to 
deliver the requested entitlement water in any 
year, long-term contractors are afforded relief 
under Articles 12(d) and 14(b) of the water 
supply contract. Contractors may elect to re- 
ceive the undelivered entitlement water at 
other times during the year, or in succeeding 
years, to the extent that the water and deliv- 
ery capability are available. Credits for un- 
delivered entitlement under this category are 
shown in column (6) of Table 4. No make-up 
water was delivered in 1989. 

Wet-Weather Water. Under Article 7 (for the 
South Bay contractors) or Article 45 (for the 
San Joaquin Valley contractors) of their water 
supply contracts, SWP contractors can acquire 



credits for future deliveries when above- 
normal local water supplies reduce the need 
for SWP water. Delivery of surplus water or 
unscheduled water in a subsequent year re- 
duces the balance of credit as provided under 
the provisions of the surplus and unscheduled 
water amendments. At the time of delivery, 
the sum of current annual entitlement plus 
wet-weather water cannot exceed a contrac- 
tor's maximum annual entitlement. In 1990, 
Oak Flat Water District and Tulare Lake Ba- 
sin Water Storage District reached their maxi- 
mum annual entitlement and are no longer 
eligible to receive deliveries of wet-weather 
water under the present program. The 
amounts shown in column (7) of Table 4 are 
credits acquired in prior years. No additional 
credits were acquired under Article 7 or Ar- 
ticle 45 during 1989. 

1988 Carryover Water. During the fall of 
1988, insufficient rainfall prompted fears that 
California would suffer a third year of 
drought. Precipitation remained below normal 
in the state during winter months, prompting 
DWR to impose deficiencies on the 1989 
agricultural entitlement requests. 

Water Service Contractors Council Memoran- 
dum No. 1920, dated November 28, 1988, 
informed the contractors of DWR's willing- 
ness to consider requests to carry over 1988 
entitlement water to January, February, and 
March 1989 for two purposes: (1) for agri- 
cultural contractors to use for pre-irrigation, 
and (2) for all contractors to replace water 
that could not be delivered during the fall of 
1988 because of outages within the contrac- 
tors' distribution systems. 

The memorandum also informed contractors 
that, if they requested delivery of carryover 
water in March 1989, they must also take 
delivery of six percent of their annual entitle- 
ment during the month. DWR waived the six 
percent requirement on March 20, 1989, 
through Water Service Contractors Council 
Memo No. 1935, based on the consideration 
that if 1989 were to be the third consecutive 
critically dry year, Lake Oroville and San 
Luis Reservoir had an extremely low proba- 
bility of filling. The total 1988 carryover 

entitlement water delivered in I989 was 
149,880 acre-feet (column 2). 

1989 Carryover Water. Through Water Serv- 
ice Contractors Council Memorandum No. 
1958, dated November 20, 1989, DWR in- 
formed the contractors of its willingness to 
consider requests to cany over 1989 entitle- 
ment water to January and February 1990 
(1) for agricultural contractors to use for pre- 
imgation, and (2) for all contractors to use 
for replacing water that could not be deliv- 
ered during the fall of 1989 because of out- 
ages within the contractors' distribution 
systems. The memorandum also informed 
contractors that the requests for carryover 
water must not affect the delivery of entitle- 
ment water to other SWP contractors. The 
carryover program was later extended through 
March 1990. 

During the spring of 1989, insufficient precip- 
itation indicated that California would suffer a 
third consecutive year of drought. Although 
heavy rains in the northern third of the state 
during March 1989 allowed the delivery of 
full 1989 entitlement requests, the March 
1989 rainfall was not enough to allow signifi- 
cant reservoir carryover storage into 1990. 
Precipitation remained below normal in the 
rest of the state during 1989, prompting DWR 
to impose deficiencies on the 1990 agricul- 
tural entitlement requests. 

To ensure that delivery of carryover water 
would not affect allocations of 1990 entitle- 
ment water, DWR considered the amount of 
1989 water remaining to be delivered at any 
time in its evaluation of deliveries under the 
1990 Risk Analysis. Any 1989 entitlement 
water not delivered by March 31, 1990, 
would be foregone by the individual contrac- 
tor and would become part of the total SWP 
supply. The carryover contractor agreed to 
pay for any identified cost in either 1989 or 
1990 that, if not paid by the carryover con- 
tractor, would otherwise result in increased 
charges to other contractors. 

The total 1989 entitlement water camed over 
for delivery in 1990 was 128,546 acre-feet, as 
shown in column (8) of Table 4. 



Table 4. Summary of 1989 Deliveries 

acre-feet 

I I Entitlement 

Ser Deliveries in 1989 

I water I 
reries 

Long-Term 1 1989 1 Delivered 

Other 

Total I Deliveries I Total 
Water Supply Contractor I Entitlement I During 1989 

City of Yuba City 
County of Butte 
Plurnas County FCdWCD 

UPPER FEATHER RIVER AREA 

I 

mTtr BAY AREA I 

I 

-, 

WUlW BAY AREA I I 
Solano County WA 
Napa County FCBWCD 

Alameda County FCBWCD, Zone 7 26.227 
Alameda County WD 
Santa Clara Valley WD 

17,256 
6,195 

I I 

SAN JOAOUlN VALLEY AREA I 
County of Kings 
Devil's Den WD 
Dudley Ridge WD 
Empire West Side ID 
Kem County WA 
Oak flat WD 
Tulare Lake Basin WSD 

I 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern WA 
Castaic Lake WA 
Coachella Valley WD 
Crestline-Lake Arrowhead WA 
Desert WA 
Liilerock Creek ID 
Mojave WA 
Palmdale WD 
Sen Bemardino Valley MWD 
San Gabriel Valley WD 
The Metropolitan Water District 
of Southern Calffomia 

TOTAL 

a) Delivery of water rights water through SWP lacililies, not shown in previous 
b) Credits for all contractors are under Article 12(d) of their water supply contr 
c) Vallep permit water right water delivered through SWP facilities. 
d) YCWA water purchased by Napa County FCdWCD and wheeled through S 
e) Local water right water delivered through SWP facilities. 
I) YCWA Water purchased by DWR for SWP contradors. 

;sues of Bulletin 132. 
3 unless otherwise stated. 

/P facilities. 



and Credits to Long-Term Contractors 

acre-feel 

g) lndudes 900 acrefeet transferred to Westlands WD and 1,600 acre-feet transferred to San Luis WD. 
h) lndudes 7,431 acre-feet d carryover entitlement water and 2,391 acrefeet of transfer carryover entitlement to TLBWSD. 
i) Includes 45.000 acrefeel of transfer entitlement water to Westlands WD. 
j) lndudes 300 acrefeet transferred to Oak Flat WD. 
k) Advance 1990 entitlement water. 

I) Antelope Valley-East Kern Water Agency future entitlement delivery credits total 4,787 acrefeet under water supply contract 
Adide 14(b), and 10,054 acrefeet under Anide 12(d). 

Future 

MekeUp 
Water (b 
Per Artides 

12(d)u14(b) 
PI 

2,438 

2.220 

14,841 (I 
500 

151 

438 
20 

4,269 
1 ,ooo 

102,239 

128,116 

Future 
Entitlement 
Reduction 
Credit Per 
Artides 
7 u 4 5  

[lo] 

2.466 

2,466 , 

Long-Term 
Water Supply Contractor 

UPPER FEATHER RIVER AREA 

City of Yuba City 
County of Butte 
Plumas County FCBWCD 

NORTH BAY AREA 

Solano County WA 
Napa County FCAWCD 

SOUTH 3AY AREA 

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

SAN JOAQUlN VALLEY AREA 

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

SOUTHERN CALIFORNIA AREA 

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

TOTAL 
I 

Total 
Delivery 
Credft 

[91 

114,018 
176,396 

100 
8,373 

84,913 
72 
0 

14.841 
500 

151 

438 
20 

4.269 
1 ,ooo 

135,239 

m.330 , 

Entftlement Credits as 

Wet-Wealher 
Water 

Per Artides 
7 u 4 5  

m 

111,580 
172,088 

m.6a 

of January 1,1990 
1988 Carryover 

for 
Potentiel 

Delivery in 
1990 

PI 

2,088 

100 
8.373 

84.91 3 
72 

33 

128.546 



Future Entitlement Credlts--Reduction Credits. 
There are circumstances under which S W  con- 
tractors acquire reductions in future entitlement 
deliveries. For 1989, these reduction credits are 
described in the following paragraph. 

Wet-Weather Water. Article 7 (for the South 
Bay contractors) and Article 45 (for the San 
Joaquin Valley contractors) of the water sup- 
ply contracts provide that a contractor can 
increase entitlement water deliveries in years 
of below-average local water supply and de- 
crease entitlement deliveries by an equal 
amount in later years. Reduction credits for 
wet-weather water are shown in column (10) 
of Table 4. 

Total 1989 Water Deliveries 

During 1989, the SWP provided water service to 
48 agencies. These included 26 long-term water 
contractors and 22 other agencies. Only five SWP 
contractors took their full contract entitlement. 
Monthly deliveries to each of the 48 agencies, 
shown in Table 5, are summarized as follows: 

2,853,747 acre-feet entitlement water (in- 
cluding 2,703,778 acre-feet of 1989 entitle- 
ment water, 149,880 acre-feet of 1988 car- 
ryover entitlement water, and 89 acre-feet of 
1990 advance entitlement water) was deliv- 
ered to 26 long-term contractors. 

8,135 and 408 acre-feet of SWP and CVP 
water, respectively, was conveyed for recrea- 
tion and fish and wildlife enhancement. 

108 acre-feet of non-SWP water was con- 
veyed to the City of Vallejo's delivery struc- 
ture under Vallejo's water right claim. 

823,302 acre-feet of regulated local supply 
was conveyed to one long-term contractor and 
five agencies in the Feather River area. 

3,958 acre-feet of non-SWP Yuba County 
Water Agency water was wheeled to Napa 
County Flood Control and Water Conserva- 
tion District, and 30,000 acre-feet of YCWA 
water was wheeled for the Department of 
Fish and Game. 

71,398 acre-feet Yuba County Water Agency 
water (out of a total of 200,000 acre-feet 
purchased by DWR on behalf of two S W  
contractors) was delivered in 1989, including 
17,085 acre-feet delivered to Santa Clara Val- 
ley Water Agency and 54,313 acre-feet deliv- 
ered to Tulare Lake Basin Water Storage 
District. 

10 acre-feet of water was delivered to a tem- 
porary turnout for Lilico Pictures. 

26,593 acre-feet of CVP water was trans- 
ported to six annual USBR contractors in the 
San Joaquin Valley. 

e 140,250 acre-feet of CVP water was trans- 
ported to eight USBR Cross Valley Canal 
contractors, including 7,000 acre-feet re- 
assigned to Westlands Water District and 
1,600 reassigned to San Luis Water Disuict. 

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

7,200 acre-feet of CVP water was conveyed 
for the U.S. Fish and Wildlife Service. 

Table 5 shows 1989 monthly deliveries of each 
type of water, along with summaries of Table A 
entitlements and cumulative entitlements not de- 
livered. The types of water service not described 
in preceding sections are covered in the following 
paragraphs. 

Regulated Delivery of Local Supply. SWP facil- 
ities are also used to transport non-SW water for 
long-ten SWP contractors and other agencies 
under various agreements for local water rights. 
Some of this water simply passes through SWP 
transportation facilities, and some is stored in 
SWP reservoirs for later release. In 1989, a total 
of 823,302 acre-feet in this category was deliv- 
ered to one long-term contractor (Alameda Coun- 
ty FC&WCD, Zone 7) and five non-SWP agen- 
cies in the Feather River area (limes 3, 5, 6, 7, 8, 
and 11). 

Preconsolidation Repayment Water. Because of 
limited SWP water supply, no preconsolidation 
repayment water was delivered in 1989. 



Transfer of Entitlement Water. During 1989, 
several long-term contractors made a portion of 
their annual entitlement water available for trans- 
fer. These transfer requests were urgently needed 
to irrigate permanent crops in water-deficient 
areas. 

Under an agreement signed January 4, 1989, 
Dudley Ridge Water District transferred 2,391 
acre-feet of its 1988 carryover entitlement 
water to Tulare Lake Basin Water Storage 
District for use by a landowner who farms in 
both districts (line 17). 

Under an agreement dated August 1, 1989, 
Dudley Ridge Water District transferred 800 
acre-feet of its 1989 entitlement water to the 
San Luis Water District for use by one of its 
farmers who has orchards in Dudley Ridge, 
San Luis, and Westlands Water Districts. 
Under a second agreement, dated October 25, 
1989, Dudley Ridge Water District transferred 
an additional 800 acre-feet of its 1989 entitle- 
ment water to San Luis Water District for use 
by the same farmer served under the August 
1 agreement, and 900 acre-feet of water to 
Westlands Water District, also for the same 
farmer (line 17). 

Under an agreement dated September 13, 
1989, Tulare Lake Basin Water Storage Dis- 
trict transferred 300 acre-feet of its 1989 en- 
titlement water to Oak Flat Water District 
(line 21). 

By a letter dated October 13, 1989, DWR 
denied Devil's Den Water District's request to 
transfer 70 acre-feet of its 1989 entitlement 
water to Westlands Water District. DWR de- 
termined that the transfer did not demonstrate 
an urgent consumptive need. This water was 
for a farmer who had overdrawn his alloca- 
tion from Westlands and wanted the transfer 
water to help repay his water account. 

Exchange of Entitlement Water. Under an 
agreement dated October 13, 1989, DWR agreed 
to allow Kern County Water Agency to exchange 
up to 55,000 acre-feet of its 1989 entitlement 
water with Westlands Water District to help 
Westlands during a water-short year. Westlands 
would have ten years to deliver a like amount of 
its CVP water to Kern (until December 31, 

1999). The total amount of Kern's 1989 entitle- 
ment water delivered to Westlands under the ex- 
change agreement was 45,000 acre-feet. Westlands 
has not yet transferred any CVP water to Kern 
(line 19). 

Purchase and Wheeling of Non-SWP Water. 
During 1989, DWR purchased 200,000 acre-feet 
of water from the Yuba County Water Agency's 
New Bullards Bar Reservoir on behalf of two 
SWP contractors. As part of the sales agreement 
with DWR, each contractor was required to pro- 
vide a proportionate share of water for Delta 
carriage requirements (the additional Delta out- 
flow required to maintain water quality standards 
when export rates from the southern Delta in- 
crease) and paid a charge for the water, the 
melded system energy rate for the power (the 
total cost of SWP power sources--including off- 
aqueduct facilities--less total power revenues, 
divided by the energy requirement to pump all 
SWP water), the variable replacement from the 
Sacramento-San Joaquin Delta to their respective 
turnouts, and the estimated charge for the propor- 
tionate share of the costs determined by DWR to 
offset direct fish losses associated with SWP 
pumping at Banks Pumping Plant. 

Under an agreement in the summer of 1989, 
Tulare Lake Basin Water Storage District 
purchased 1 10,000 acre-feet of water from 
DWR's Yuba County Water Agency purchase, 
at $1 1 per acre-foot. The Delta carriage re- 
quirement was 22,445 acre-feet. 

Of the remaining 87,555 acre-feet of water, 
300 acre-feet was purchased by Oak Flat 
Water District, and 2,843 acre-feet was pur- 
chased by Empire West Side Irrigation Dis- 
trict (lines 18, 20, and 21). As discussed 
earlier under the section "Transfer of Entitle- 
ment Water," Oak Flat's purchase was accom- 
modated by the exchange of 300 acre-feet of 
Tulare's 1989 entitlement water for the 
YCWA water. The total YCWA water deliv- 
ered during 1989 was 54,313 acre-feet--53,501 
acre-feet to Tulare and 812 acre-feet to Em- 
pire. Tulare and Empire received the remain- 
ing water--31,211 acre-feet and 2,031 acre- 
feet, respectively--during January through June 
1990. 



Table 5. Monthly Water 
awe-feet 

Line 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Contracting Agency and Type of Service 
Month 

JAN I FEE I MAR I APR I MAY I JUN I JUL 
FEATHER RIVER AREA 
Cit of Yuba City: 

l!intitlement Water 
Count of Butte: 

~ntitrement Water 
Last Chance Creek Water District: 

Regulated Delivery of Local Supply 
Plumas Count Fbod Control and Water 
conservation bistrict: 
Entitlement Water 

Thermaliio Irrigation District: 
R ulated Delive d L g  Supply 

0rale-~yandotte7r at~on Dlstnd 
Regulated ~elivery 3 ~oca l  Supply 

Western Canal Water District 
R ulated Delivery d Local Supply 

~oint%ater Dlstnds Board 
Regulated Delivery d Local Supply 

SWP 
NON-SWP 
AREA TOTAL 

0 

14 

0 

18 

96 

202 

0 

2,059 
32 

2,357 
2,389 

I NORTH BAYAREA 

0 

6 

0 

20 

95 

182 

0 

0 
26 

277 
303 

Napa County flood Contrd and Water 
Conservation District: 
Entitlement Water 
YCWA Water via SWP Facilities 
Agency Total 

Solano Count Water Agency: 
Entitlement hater 
Vallejo Permit Water 
Agency Total 

SWP 
NON-SWP 
AREA TOTAL 

0 

177 

0 

3 

89 

202 

0 

0 
180 
291 
471 

0 

89 

5 

23 

137 

284 

2,546 

17.426 
112 

20,398 
20,510 

61 9 
160 
779 

801 
0 

801 
1,420 

160 
1.580 

772 
0 

772 

882 
1 07 
989 

1,654 

1 

594 
644 

1,238 

1,546 
0 

1,546 
2,140 

644 
2,784 

620 
799 

1.419 

1.769 
0 

1,769 
2,389 

799 
3.188 

3.351 
0 

3,351 

3,206 
0 

3.206 

8,500 
1,835 

10,335 
20 

15,077 
1,835 

16.912 

0 

0 

2.505 

44 

274 

1.019 

47,263 

109,220 
44 

160.281 
160.325 

677 
840 

1,517 

2,782 
0 

2,782 
3,459 

840 
4,299 

3,452 
0 

3,452 

2,974 
0 

2,974 

?:% 
10,953 

21 
15,447 
1,953 

17,400 

693 
0 

693 

697 
1 

698 
1,390 

1 
1.391 

SOUW BAY AREA 
Alameda County flood Contrd and Water 
Conservation District, Zone 7: 
Entitlement Water 
Regulated Delivery of Local Supply 
Agency Total 

Alameda Count Water District: 
Entitlement &er 
Carryover Entitlement Water 
Agency Total 

Santa Clara Valley Water District: 
Entitlement Water 
DWR YCWA Water 
Agency Total 

RecreationIFish and Wildlife Water 
SWP 
NON-SWP 
AREA TOTAL 

SAN XlAQlJlN VALLEY AREA 
SWP Water 

Count of Ki s 
~ntit~rnen%iter 

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

Dudle R~dge Water District: 
~ntityement Water 
Translerred Entitlement Water 
(900 AF to Westlands WD, 1,600 AF to San Luis 
Water District) 

Transferred Canyover Entitlement Water 
(To Tulare Lake Basin Water Storage District) 

Carryover Entitlement Water 
A ency Total 
(?!dudes Transferred Entitlement Water 8 
Transferred Carryover Entitlement Water) 

Empire West Side lrngation District: 
Entitlement Water 
DWR YCWA Water Transferred From TLBSD 
Agency Total 

1,948 
143 

2,091 

1,969 
0 

1,969 

6,500 
4,116 

10,616 
8 

10,425 
4,259 

14,684 

0 

1,013 
0 

1,013 

4,304 
0 

0 

0 
4.304 

0 
0 
0 

0 

0 

2,454 

74 

204 

1.190 

47,576 

105.256 
74 

156,760 
156,834 

582 
0 

582 

81 5 
0 

81 5 
1,397 

0 
1,397 

1.366 
318 

1,684 

2,273 
370 

2.643 

4,365 
0 

4,365 
3 

8,377 
318 

8,695 

400 

0 
616 
616 

0 
0 

2,391 

1.602 
1,602 

235 
0 

235 

1,087 
339 

1,426 

1,666 
355 

2,021 

5,905 
0 

5,905 
5 

9,018 
339 

9,357 

400 

22 
1.429 
1,451 

0 
0 

0 

4.293 
4,293 

119 
0 

119 

3 9  
3,060 

1,763 
0 

1.763 

7,500 
3,519 

11,019 
15 

12,338 
3,519 

15.857 

403 

815 
0 

815 

6,233 
0 

0 

0 
6,233 

0 
0 
0 

440 

1.754 
0 

1.754 

8,688 
0 

0 

0 
8,688 

1.203 
0 

1.203 

21 7 

0 

3,080 

120 

327 

1.180 

56.518 

116.520 
337 

177.625 
177,962 

427 
984 

1,411 

1,099 
0 

1,099 

6,000 
3,676 
9,676 

7 
7.533 
4,660 

12,193 

97 

2,104 
0 

2,104 

1,011 
0 

0 

1,536 
2.547 

0 
0 
0 

440 

2,557 
0 

2,557 

10,453 
0 

0 

0 
10.453 

859 
0 

859 
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Table 5. Monthly Water 
acre-feet 

I 
Line 
No. 

19. 

Contracting Agency and Type of Service 

I wJoxaollNvAunAREA(con1,) 
Kem County Water Agency: 

Entitlement W,ater 
Carryover Ent~tlement Water 
Transferred Entitlement Water 

Month 

21. 

22. 

23. 

24. 

25. 

JAN 

3,877 
14,882 

0 

18,759 

0 
4 
0 
4 

0 
0 

10,887 
2.391 

0 
0 

13.278 

0 

0 
0 
0 

0 

0 
14 
14 

34,908 
0 

34.908 

to Westlands WD; 

Entitlement Water 
Carryover Entitlement Water 
Transfer Ent. Water from TLBWSD 
Agenc Tdal 

Tulare & Basin Water Storage District: 
Entitlement W a p  
Transferred Entitlement Water 
(To Oak Flat Water District) 

Carryover Entitlement Water 
Transfer Water 
(Transferred Car over Entitlement Water from 
Dudle Rid e &er District) 

DWR Y ~ W A  hater 
DWR YCWA Water 

812 AF transferred to Empire West Side ID) a ency Tdal 
( A d  udes Transfer Ent. Water to Oak Flat WD) 

SanLuisWD 
Ent. Water Transferred from Dudley Ridge WD 

Westlands Water District 
Ent. Water Transferred from Dudle Ridge WD 
Ent. Water Transferred from Kern 8ounty WA 
Agen Total 

Parks &%creation: 
RecreationIFish and Wildlife Water 
Fish & Game: 

YCWA Water via SWP Facilities 
RecreationIFish and Wildllfe Water 

Agency Total 
SWP 
NON-SWP 
AREA SUBTOTAL (SWP Water) 

SANJDAOLllNVAUMAREA 

FEB MAR APR MAY JUN JUL 

79,709 

0 
379 

0 
379 

345 
0 

7.163 
0 

0 
0 

7,508 

0 

0 
0 
0 

1 

0 
25 
25 

93.885 
0 

93,885 

26. 

27. 

28. 

29. 

30. 

21,670 
58.039 

0 

77,210 

132 
180 

0 
312 

1.890 
0 

0 
0 

0 
0 

1,890 

0 

0 
0 
0 

1 

0 
6 
6 

84,167 
0 

84.167 

222 
0 
0 
0 

95 
629 
946 

450 
4,652 
6,025 

0 
797 

0 
0 
0 
0 

502 
171 

12.597 

0 
103.754 
103,754 

0 

0 

Comreying CVP Water 
Annual Contract: 

Green Valley Water District 
Kings County Water Distrid 
Lakeside lrri tion Water District 
Musco ~l ive~roducts, Inc. 
Tracy GoH and Country Club 
Cawelo Water Distrid 

SUBTOTAL 
Cross Valley Canal Contracts: 

Fresno County 
Lower Tule Rtver !rrigation Distrid 
Pixl Ini ation Dtstnd 
~ a g x l c !  Water Distnd 
Tulare Count 
Kem-Tulare h e r  Diirict 
1,600 AF transferred to San Luis WD 
7,000 AF transferred to Westlands WD 
A ency Total 

xdudes 1,600 AF transferred to San Luis WD (f 
and 7.000 AF transferred to Westlands WD) 

HiHs Valle lrrigat~on District 
~ r i - ~ a l ~ a t e r  Di i r id  

SUB OTAL 
USBR: 

Federal Wheeling (US. Fish 8 WiMliie) 
Decision 1485 

SUBTOTAL 
SanLuis WD 

Transferred from Kern-Tulare WD 
Westlands Water District 

Transferred from Kem-Tulare WD 

58 
1,755 
1,754 

0 
12 

100 
3.679 

0 
0 
0 
0 
0 

3.109 
0 
0 

3,109 

1,742 
616 

5,467 

0 
0 
0 

0 

0 

31,456 
45,754 

0 

0 
1,936 
1,936 

0 
7 

106 
3.985 

0 
0 
0 

305 
0 

536 
0 
0 

536 

0 
0 

841 

0 
0 
0 

0 

0 

73,466 

749 
0 
0 

749 

2,846 
0 

0 
0 

0 
0 

2,846 

0 

0 
0 
0 

6 

0 
45 
45 

82.429 
0 

82,429 

0 
0 
0 
0 

11 
0 

11 

131 
1,361 
1,361 
1,691 

232 
2,571 

0 
0 

2,571 

0 
0 

7.347 

0 
0 
0 

0 

0 

73,466 
0 
0 

102,722 

651 
0 
0 

651 

538 
0 

0 
0 

0 
0 

538 

0 

0 
0 
0 

11 

0 
16 
16 

11 1.389 
0 

111.389 

0 
0 
0 
0 

61 
0 

61 

394 
4,086 
4,086 
4.391 

697 
4.755 

0 
0 

4,755 

0 
0 

18,409 

0 
0 
0 

0 

0 

102.722 
0 
0 

207,940 

1,004 
0 
0 

1,004 

32.412 
0 

0 
0 

0 
0 

32,412 

0 

0 
0 
0 

13 

0 
17 
17 

253,471 
0 

253.471 

0 
0 
0 
0 

82 
0 

82 

41 3 
1,715 
2,127 

0 
73 1 

6,570 
0 
0 

6,570 

46 1 
157 

12,174 

0 
0 
0 

0 

0 

237,738 

1.394 
0 
0 

1,394 

26.531 
0 

0 
0 

0 
0 

26,531 

0 

0 
0 
0 

1 

0 
19 
19 

279,992 
0 

279.992 

207.940 
0 
0 

0 
0 
0 
5 

92 
496 
593 

520 
2,884 
3,404 

0 
91 9 

6.826 
0 
0 

6,826 

579 
198 

15,330 

0 
0 
0 

0 

0 

237,738 
0 
0 
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Table 5. Monthly Water 
acre-feet 

38 

Une 
No. 

31. 

32. 

33. 

34' 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 
48. 

49. 
50. 
51. 

52. 

53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 

64. 

64. 

Contracting Agency and Type of Service 
Month 

JAN I FEE I MAR I APR I MAY 1 JUN I JUL 
8AN XMOUlN VAUEY AREA fcon't.) 
Rmalion/Fish and Wildlife Water 

SUBTOTAL 

SWP 
NON-SWP 
AREA SUBTOTAL (CVP Water) 

SAN JOAQUlN VALLEY AREA SUUMARY 
SWP 
NON-SWP 
AREA TOTAL , 

11 
11 

0 
4.837 
4.837 

34,908 
4,837 

39,745 , 

21 
21 

0 
9.167 
9.167 

93,885 
9.167 

103,052 

,., C W ' I W M A t , + R E A  , , , 

San Luis Obispo County Flood Control and 
Water Conservation District: 
Entitlement Water 

Santa Batbra Count Fbod Control and 
Water Consewation Listrid: 
Entitlement Water 

AREA TOTAL 

SOWERN CALtFORNlA AREA 

Valle -East Kern Water Agency: 
AE%lZment dater 

1990 Advance Entitlement 
Agen Tdal 

~astaic?ake Water Agency: 
Entitlement Water 

Coachella Valle Water District: 
Entitlement d e r  

Crestline-Lake Arrowhead Water Agency: 
Entitlement Water 

Desert Water A ency 
Entitlement &ter ' 

Liilerock Creek Irrigation District: 
Entitlement Water 

Mo'ave Water Agency: 
dntitlement Water 

Palmdale Water District: 
Entitlemen! Water 

San Bernardmo Valley Municipal 
Water District: 
Entitlement Water 

San Gabriel Valley Municipal Water District: 
Entitlement Water 

The Metropolitan Water District d 
Southern Califomla: 
Entitlement Water 

San Gorgonio Pass Water Agency 
Entitlement Water 

Ventura Count Flood Control District: 
Entitlement Jater 

Rmalion/Fish and Wildlife Water 
Lilico PiduredSWP sales 
AREA TOTAL (ALL SWP) 

AU A6ENCIES 
Total 1989 Entitlement Water 
Total 1988 Carryover Entitlement Water 
Total 1990 Advance Entllement Water 
SUBTOTAL.(Entllement Water Del~vered) 

RecreationIF~sh and Wildlife Water 
SUBTOTAL (SWP WATER) 

Vallep Permit .Water 
R lated Del~yt d Local Supply 
Y ~ A  Water V I ~ ~ W P  Facilities 
DWR YCWA Water 
Llllco Pictures 
Conveying CVP Water-Annual Contract 
Conveying CVP Water--Cross Valle Canal 
Conveying CVP Water-- Decision 1&35 
Conveying CVP Water- U.S. Fish and Wildlife 
Conve in CVP Water--Recreation/Fish and 

~ i l d i e  hater 
San Luis WD 
Westlands Water District 
SUBTOTAL (OTHER WATER) 

TOTAL WATER 

7 
7 

0 
7,365 
7,365 

84,167 
7,365 

91,532 

0 

0 
0 

1.139 
0 

1.139 

1,158 

1,822 

184 

3,041 

0 

0 

23 1 

401 

0 

7,248 

0 

0 
104 

0 
15,328 

29,426 
30,752 

0 
60.1 78 

121 
60,299 

107 
2.675 

0 
0 
0 

3,985 
841 

0 
0 

11 
0 
0 

7,619 

67,918 

0 

0 
0 

0 

0 
0 

1.002 
0 

1,002 

963 

1,822 

1 66 

3,041 

0 

0 

87 

429 

'668 

20.906 

0 

0 
86 
0 

29,170 

61,714 
71,658 

0 
133.372 

117 
133,489 

1 
616 

0 
0 
0 

3,679 
5,467 

0 
0 

21 
0 
0 

9,784 

143.273 

0 

0 
0 

0 

0 
0 

43 
43 

0 
18,513 
18.513 

82.429 
18,513 

100,942 

0 

0 
0 

2,815 
0 

2,815 

1,339 

1,822 

115 

3.041 

0 

0 

17 

358 

0 

72,832 

0 

0 
175 

0 
82,514 

128.132 
47.470 

0 
175,602 

189 
175,791 

0 
1,275 

0 
3.676 

0 
11 

7,347 
0 
0 

7 
0 
0 

12.316 

188,107 

21 
21 

0 
12,277 
12.277 

11 1,389 
12,277 

123,666 

0 

0 
0 

4.550 
0 

4.550 

1,848 

1,822 

152 

3.041 

0 

0 

117 

389 

1,807 

131,325 

0 

0 
226 

0 
145.277 

239.378 
0 
0 

239,378 
285 

239,663 

0 
20,541 

160 
4,116 

0 
61 

18,409 
0 
0 

43 
0 
0 

43,330 

202,993 

7.130 
0 

7.130 

2,216 

1,822 

254 

3.041 

247 

0 

1,818 

2,535 

1.454 

130,573 

0 

0 
1.363 

0 
152,453 

450.284 
- 

0 
0 

450,284 
1.404 

451.688 

0 
177.625 

840 
1,953 

0 
946 

12,597 
103,754 

0 

16 
0 
0 

297.731 

749,419 

4.956 
0 

4.956 

2,218 

1,822 

178 

3,041 

0 

0 

1,055 

1,892 

548 

123.779 

0 

0 
465 

0 
139.954 

26 
26 

0 
15,949 
15,949 

253.471 
15,949 

269,420 

5,983 
0 

5,983 

2,124 

1.822 

197 

3.041 

0 

0 

2.243 

2,438 

182 

122,070 

0 

0 
824 

0 
140.924 

16 
16 

0 
117,313 
117.313 

279.992 
117,313 
397,305 

0 
0 

265,358 
507 

265,865 

0 
160,281 

644 
3,519 

0 
82 

12.174 
0 
0 

21 
0 
0 

176,721 

442,586 

265,358' 
0 
0 

41 1,061 
874 

41 1,935 

0 
156.760 

799 
1.835 

0 
593 

15,330 
0 
0 

26 
0 
0 

175,343 

587.278 



Deliveries in 1989 
aae-feel 

Line 
No. 

31 

32. 

33. 

34 

35. 

36. 

37. 

38. 

39 

40 

41. 

42 

43 

44. 

45. 

46. 

47. 
48 

49 
50. 
51. 

52 

53 
54 
55 
56 
57. 
58 
59. 
60 
61 
62 

64. 

64. 

Net Cumulative 
Entitlement 

Not Delivered 
Through (a 

1988 1 1989 

Month 

AUG I SEP I OCT I NOV I DEC 

1989 
Contract 

Entitlement 

1089 
Total 

Deliveries 

1 089 
Entitlement 

Not 
Delivered 

93,458 
0 

93,458 

20,000 

36.342 
56,342 

8 
8 

0 
3,870 
3,870 

40,057 
18,964 
59.021 

102 
102 

0 
115,934 
115,934 

198 154 
126:817 
324.971 

570.660 
0 

570,660 

60 
7,562 

0 
30.051 
30,051 

59,683 
40.297 
99,980 

89 
89 
0 

19,972 
19,972 

74,239 
25,508 
99,747 

514,963 
0 

51 4.963 

408 
9,008 

0 
368.041 
368,041 

1,359,290 
452.354 

1,811,644 

4 
1,102 

0 
12,793 
12,793 

46,916 
55,347 

102.263 

0 

0 
0 

80.509 

15,681 

0 

3,340 

0 

1.219 

48.300 

7,651 

76,218 

14,561 

804,302 

16,200 

16.000 

1,083,981 

1,303,100 
0 

1,303,100 

0 

0 
0 

" " "  

0 

0 
0 

57,000 

102.796 
159,796 

285,809 

208,489 

5.200 

29,577 

8.000 

13,632 

402,068 

159.457 

882,399 

200.179 

8.787.528 

97.800 

52,000 

11,132,138 

125,700 

37.400 

21,873 

5.510 

36,500 

2,190 

48.500 

16,660 

97,000 

27,400 

1,961.000 

16,200 

16.000 

2.41 1,933 

3,958,190 

whether or not 

77,000 

139.138 
216,138 

366.229 (d 

224,170 

5,200 

32.917 

8,000 

14.851 

450,368 

167,108 

958,617 

214,740 

9,591,830 

114,000 

68,000 

12,216,030 

20.000 

36,342 
56,342 

45,191 
89 

45.280 

21,719 

21,873 

2,170 

36,500 

971 

200 

9.009 

20,782 

12,839 

1,156,698 

0 

0 
7.490 

10 
1.335.541 

2,703,778 
149,880 

89 
2,853,747 

8,135 
2,861,882 

108 
823,302 
33,958 
71,398 

10 
26,593 

131,650 
193,590 

7,200 

408 
1,600 
7.000 

1,296,817 

4,158,699 

or otherwise, 
1989. 

13.464.726 

any remunerat~on 

1,2!54,412 

0 

0 
0 

1,337 
0 

1,337 

1,778 

0 

151 

0 

1 

0 

30 

79 

98 

84,577 

0 

0 
362 

0 
88,413 

0 

0 
0 

12,360,283 

0 

0 
0 

6,% 
6,278 

2,239 

2,554 

251 

4,259 

21 8 

69 

1,531 

3,653 

2,110 

127,055 

0 

0 
1,412 

2 
151,631 

the water contractor has received 

3,306 
0 

3,306 

1,947 

2,188 

1 52 

3.650 

184 

0 

536 

3.437 

2,144 

127.576 

0 

0 
894 

4 
146.018 

4,537 
37 

4,574 

2.218 

2,188 

229 

3,650 

21 5 

131 

992 

3,618 

1,709 

91.939 

0 

0 
1,087 

3 
112,553 

2.210 
0 

2.210 

1.671 

2,189 

141 

3,654 

106 

0 

352 

1,553 

2,119 

116,818 

0 

0 
492 

1 
131.306 

218,571 
0 
0 

21 8.571 
982 

219,553 

0 
28.226 
10,000 

371 4 
8,303 

10.795 
0 

3,391 

60 
1,502 
6,000 

68.652 

288,205 

367,674 
0 

52 
367.726 

1.560 
369.286 

0 
159.283 

833 
11.877 

2 
1,151 

24,845 
89,836 

0 

1 02 
0 
0 

287,929 

657,215 

188.558 
0 
0 

188.558 
503 

189.061 

0 
28,672 
20,000 

110 
8,713 

0 
2,868 

4 
98 

1,000 
84,020 

273,081 

a This mlumn indudes entitlement 
dl Refleds 1990 Advance Entitlement 

202,380 
0 

37 
202,417 

1.213 
203.630 

0 
65,015 

682 
6,406 

3 
7,638 

12.245 
0 
0 

89 
0 
0 

92,078 

285.708 

141,242 
0 
0 

141,242 
380 

141,622 

0 
22,333 

0 
15,094 

0 
34 

2,887 
0 

941 

8 
0 
0 

41,297 

182,919 

not delivered, deferred 
Water delivered in 



Also under an agreement in early 1989, Santa 
Clara Valley Water District purchased 90,000 
acre-feet of water from DWR's YCWA pur- 
chase, at $45 per acre-foot. Santa Clara's 
share of the Delta carriage water requirement 
for this purchase was 18,634 acre-feet. 

Because of the limited conveyance capacity 
on the South Bay Aqueduct, Santa Clara has 
until March 31, 1991, to take full delivery of 
the water. During 1989, 17,085 acre-feet was 
delivered to Santa Clara, leaving 54,281 acre- 
feet yet to be conveyed (line 13). 

Conveyance of CVP Water. During 1989, DWR 
had several arrangements for conveying CVP 
water through SWP facilities. In each arrange- 
ment, USBR provided the electrical energy re- 
quired for moving the water through Banks 
Pumping Plant and, if needed, through Dos 
Amigos and Las Perillas pumping plants. 

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

a Hills Valley Irrigation District and Tri-Valley 
Water District executed amendments to their 
three-party Cross Valley Canal contracts in 
1987. These amendments provided for the use 
of SWP facilities from the Delta to Reach 
12E, where the turnout for the Cross Valley 
Canal is located, and for the use of USBR 
storage in San Luis Reservoir when DWR 
cannot pump CVP water at Banks Pumping 
Plant. The original contracts required the use 
of SWP facilities from the Delta to O'Neill 
Forebay and from Reach 8C to Reach 12E. 
The original contracts also provided wheeling 
through USBR's share of the joint-use facili- 
ties but did not provide for the use of any 
San Luis Reservoir storage. During 1989, 
4,438 acre-feet of water was wheeled to these 
two contractors, of which 2,068 acre-feet was 
accounted for as deliveries from USBR's 
share of San Luis Reservoir (line 27). 

Under separate agreements, 38,033 acre-feet 
of water was delivered during May, June, and 
July 1989 from DWR's share of storage in 
San Luis Reservoir to the remaining partici- 
pants in the three-party Cross Valley Canal 
contracts. The contractors were charged for 
the use of San Luis Reservoir and for the 
cost of electrical energy to replace an equal 
amount of water furnished by USBR into 
DWR's share of storage. 

Water conveyed during 1989 under allocations 
to the participants of the three-party Cross 
Valley Canal contracts included 1,600 acre- 
feet to Reaches 3 and 4 for Kern-Tulare 
Water District (transferred to San Luis Water 
District); 7,000 acre-feet to Reaches 4, 5, 6, 
and 7 for Kern-Tulare Water District (tran- 
sferred to Westlands Water District); 7,000 
acre-feet to Reaches 8C and 8D for a Pixley 
Irrigation District exchange; and 124,650 acre- 
feet to the Cross Valley Canal in Reach 12E, 
for a total conveyance of 140,250 acre-feet. 
Water conveyed for the three-party Cross 
Valley Canal contractors to reaches other than 
Reach 12E (Cross Valley Canal) is conveyed 
under separate wheeling agreements, and the 
contractors are charged for use of DWR facil- 
ities from the Delta to the point of delivery. 

Under the annual conveyance agreement with 
USBR, DWR agreed to wheel up to 49,840 
acre-feet of CVP water to nine USBR con- 
tractors. The term of the agreement is from 
March 1 to the end of February of the fol- 
lowing year. This conforms to the USBR 
contractors' imgation season, covering the 
current irrigation and the next pre-irrigation 
periods. During the 1989 calendar year, 
26,593 acre-feet was conveyed (line 58). Of 
this amount, 18,929 acre-feet was delivered in 
1989 under the 1989 agreement. The re- 
maining 7,664 acre-feet delivered in 1989 was 
delivered in January and February, under the 
1988 agreement. The total amount of water 
delivered under the 1989 agreement (delivered 
in 1989 and in January and February 1990) 
was 20,923 acre-feet-- 18,929 acre-feet deliv- 
ered in 1989 and 1,994 acre-feet delivered in 
1990. 

During May, June, and July 1989, 496 acre- 
feet of water was delivered from DWR's 



share of storage in San Luis Reservoir. USBR 
replaced this water by October 1989. Also, 
the SWP wheeled USBR water to Tulare 
Lake Basin Water Storage District for Kings 
County Water District (8,691 acre-feet) and 
Lakeside Irrigation Water District (13,690 
acre-feet). 

Under another agreement, signed August 31, 
1989, DWR conveyed 7,200 acre-feet of CVP 
water for the U.S. Fish and Wildlife Service. 
The water was conveyed to the Buena Vista 
Water Storage District turnout (Reach 10A) 
for delivery to the Kern National Wildlife 
Refuge (line 28). 

Under the Coordinated Operation Agreement, 
DWR pumped 193,590 acre-feet of CVP 
water at Banks Pumping Plant during July 
and August 1989. DWR conveyed the water 
from the Delta to O'Neill Forebay to replace 
USBR capacity foregone during May and 
June 1989 due to pumping limitations in 
compliance with Decision 1485 (line 28). 

Conveyance of Non-SWP YCWA Water. During 
1989, two SWP contractors independently pur- 
chased water from Yuba County Water Agency. 
DWR had agreements with both contractors to 
convey the independently purchased water through 
SWP facilities. 

The first contract, between the City of Napa, 
Napa County Flood Control and Water Con- 
servation District, and DWR, was executed 
April 5, 1989. DWR conveyed 3,958 acre-feet 
through the North Bay Aqueduct facilities 
from Barker Slough to the City of Napa's 
turnout (line 9). This water was purchased by 
the City of Napa from the Yuba County 
Water Agency. 

The second agreement, between the Depart- 
ment of Fish and Game and DWR, was 
signed October 17, 1989. DFG purchased 
39,000 acre-feet of water for waterfowl en- 
hancement from the East Bay Municipal Util- 
ity District, which had previously purchased, 
but did not take, 78,000 acre-feet of water 
from the Yuba County Water Agency. DWR 
conveyed 30,000 acre-feet through the 
California Aqueduct from Banks Pumping 
Plant to O'Neill Forebay during October and 

November 1989 (line 25). Nine thousand 
acre-feet was camage water to meet Delta 
water quality requirements. The water was 
delivered from O'Neill Forebay to the Grass- 
land Water District by USBR. This water was 
later released through Mud and Salt sloughs 
to benefit the outmigration of juvenile 
chinook salmon. Conveyance was furnished 
by DWR and reimbursed at actual cost. 

SWP Sales. Under an agreement dated August 
11, 1989, Lilico Pictures, Inc., purchased 10 acre- 
feet of SWP water to be used in the production 
of a movie. The water was delivered through a 
temporary turnout in Reach 22B. 

Power Operations 

DWR has operated as a bulk power agency since 
April 1983. As such, DWR uses a combination 
of owned, contracted, and purchased power re- 
sources to meet SWP needs via contracted trans- 
mission capacity. DWR also sells and exchanges 
temporary resource excesses to other bulk power 
agencies and utilities. 

Energy Use 

Table 6 summarizes monthly SWP energy use at 
SWP plants during 1989. Transmission losses 
from the major transmission network to the SWP 
plants are included as part of the monthly SWP 
energy use at the SWP plants. Total energy use 
and losses for the year were 7.58 billion kWh, 
approximately 25 percent more than the corres- 
ponding amount for 1988. Increased water deliv- 
eries to The Metropolitan Water District of 
Southern California (28 percent increase), a large 
pumpback water operation at the Hyatt-Thermalito 
facilities, and a greater pumping requirement at 
Gianelli Pumping-Generating Plant were the major 
reasons for higher SWP energy use in 1989 than 
in 1988. Energy losses on the major transmission 
line networks in California for the SWP Pumping 
plants and powerplants was 0.16 billion kWh in 
1989. 

Under various water conveyance contracts and 
exchange agreements, some CVP water is pumped 
through SWP facilities at Banks, Dos Amigos, 
Gianelli, and Las Perillas pumping plants. USBR 
furnishes the energy for this use of SWP pump- 
ing facilities. Table 6A summarizes the total 



Table 6. Monthly Power 

in millions of killowart-hours 

Alamo Powerplant (Station Service) 
Pea rb l om Pumping Plant 
Devil Canyon Powerplant (Station Service) 
Oso Pumping Plant 
Wame Powerplant (Station Service) 
Las Perilhs Pumping Plant 
Badger Hill Pumping Plant 

Subtotal 
Scheduled High Voltage Transmissiin Line Losses 

Castaic Powerplant 
Bottle Rock Powerplant 
Reid Gardner Unit No. 4 
Pine Flat Powecplant 
TERA Power Corporation 
MWDSC Hydroelectric Plants 
Power Exchange Delivered to SCE 
Power Exchange Received from SCE 
Power Exchange Bonneville Power Administration 
Power Exchange Sall River Projed 
Emergency Senrice SCE 
Energy Exchange PGBE 
SCE-SBVMWD Exchange 
USBR Scheduled Excess 
Power System Deviations Account Transactions 
Purchases 
Arizona Public Servioe Company 
Bonneville Power Administration 
Bi i t i i  Columbia Hydro Power Authority 
Eugene Water and Electric Board 
Idaho Power Company 
Los Angeles Dept. of Water and Power 
Montana Power Company 
Northern California Power Agency 
Pacific Gas and Electric 
Pacific Power and Light 
Portland General Electric 
Puget Sound Power and Light Company 
Salt River Projed 
Southern California Edison 
Washington Water Power Company 

Subtotal 
Less Sales 
Tdal 

0.00 
0.00 
0.00 

-0.20 
0.00 
-4.49 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.53 
000 
0.00 
0.20 
0.00 
0.00 
2.59 
0.00 
3.89 

626.20 
84.46 

541.74 

0.00 
0.00 
0.00 
-0.17 
0.08 
-1.01 

3.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.85 
0.00 
0.00 
0.00 
0.00 
0.00 

22.71 
0.08 
0.63 

348.65 
81.69 

266.96 

0.00 
0.00 

17.94 
-0.20 
0.01 
1.01 

5.23 
0.00 
0.00 
0.00 
9.88 
0.00 

20.72 
0.00 

10.36 
0.00 
1.38 
0.00 
0.00 
0.01 
1.30 

618.42 
56.20 

56222 

0.00 
0.00 
0 69 
-0.14 
0.23 
0 37 

000 
23.59 
0.00 
0 26 

96 44 
000 
0 65 
000 

109.79 
384 
9 56 
000 

22.53 
0.00 

11.85 
896.83 
43.58 

853.25 

0.00 
0.00 
0.00 

-0.1 5 
0.00 
2.38 

0.00 
63.36 
0.00 
0.54 
7.20 
0.00 
0.00 
000 
390 
0.00 

48.90 
0.00 

21.38 
0.00 

17.15 
719.18 
83.87 

635.31 

0.00 
0.00 

-14.05 
-0.22 
0.00 
-1.31 

0.00 
20.62 
0.95 
0.00 
0.00 
0.30 
1.20 
0.00 
0.00 
0.50 

33.96 
0.00 

11.40 
1.25 
2.66 

664.27 
100.41 
563.86 

0.00 
-1.50 
-4.58 
-0.20 
0.00 
-2.33 

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 
0.00 
1.71 

721.70 
142.29 
579.41 

I 



Operation in 1989 

in millions of killowatt-hours 
I 

TOTAL 

221.25 
0.02 

10.98 
4.96 

149.81 
0.74 

1017.32 
319.45 
376.00 
375.21 
388.35 
865.86 

3026.07 
0.13 

452.13 
0.14 

169.10 
0.41 
9.52 

25.26 

7412.71 

163.46 

ENERGY USED BY SWP PUMPIIW AND POWER 
PLANTS 

Hyatt-Thennabto Pumpback and Station Service 
North Bav Interim Pwn~ina Plant 
Cordelia pumping ~ b n i  - 
Barker Sbugh Pumping Phnt 
South Bay pumping ~ k n t  
Del Valle Pumping Plant 
Banks Pumping Plant 
Gianelli Pumping-Generating Plant (SWP Share) 
Dos Amigos Pumping Plant (SWP Share) 
Buena Vista Pumping Plant 
Wheeler Ridge Pumping Plant 
Chrisman Pumping Plant 
Edmonston Pumping Plant 
Alamo Powerplant (Station Service) 
Pearbbssom Pumping Plant 
Devil Canyon Powerplant (Station Sewice) 
Oso Pumping Plant 
Warne Powerplant (Station Service) 
Las Perilhs Pumping Plant 
Badger Hill Pumping Plant 

Subtotal 

Scheduled High Voltage Transmission Line Losses 

I I I I I I I 
SWP ENERGY SOURCES 1 

Hyatt-Therrnalito Powerplant 
G i e l l i  PumpingGenerating Plant (SWP Share) 
Alamo Powerplant 
Devil Canyon Powerplant 
Warne Powerplant 
Castaic Powerplant 
Bottle Rock Powerplant 
Reid Gardner Unit No. 4 
Pine Flat Powerplant 
TERA Power Conmation 
MWDSC ~ ~ d r o e l k r i c  Plants 
Power Exchanae Delivered to SCE 
Power Exchange Received from SCE 
Power Exchange Bonneville Power Administration 
Power Exchange Salt River Project 
Emergency Service SCE 
Energy Exchange PG&E 
SCE-SBVMWD Exchange 
USBR Scheduled Excess 
Power System Deviations Account Transactions 
Purchases 
Arizona Public Sewice Company 
Bonneville Power Administration 
British Columbia Hydro Power Authority 
Eugene Water and Electric Board 
Idaho Power Company 
Los Angeles Dept. ol Water and Power 
Montana Power Company 
Northern California Power Agency 
Pacific Gas and Electric 
Pacific Power and Light 
Portland General Electric 
Puget Sound Power and Light Company 
Salt River Prqed 
Southern California Edison 
Washington Water Power Company 

Subtotal 

Less Sales 

Tdel 



Table 6A. Reconciliation of Energy Use in 1989 for SWP 

Item JAN 

-. I Energy Metered at Pumping Plant 1 108.27 1 
I Less Energy Scheduled by USBR for CVP Pumping 1 -4.10 1 
( Plus Excess Daily Energy Scheduled by USBR 1 0.00 1 
I Energy Used lor SWP Pumping 1 104.171 

Das Amigas Pumping Plant 1 I 
Energy Metered at Pumping Plant 31.68 

Less Energy Scheduled by USBR for CVP Pumping -14.90 

Less Energy Scheduled by USBR for Station Service -0.03 

Plus Excess Daily Energy Scheduled by USBR 0.00 

Energy Used for SWP Pumping 16.75 

Glanelll Pumplng-Generating Plant (Pumping) I 
Energy Metered at Pumping Plant 100.87 

Less Energy Scheduled by USBR for CVP Pumping -36.11 

Less Energy Scheduled by USBR lor Station Service -0.09 

Plus Excess Daily Energy Scheduled by USBR 0.00 

Energy Used for SWP Pumping 64.67 

tes Perlfim Pumping Plant 1 I 
Energy Metered at Pumping Plant 0.17 

Less Energy Scheduled by USBR for CVP Pumping 0.00 

Energy Used for SWP Pumping 0.17 

Energy Metered at Plant 0.00 

Less Energy Scheduled by USBR for CVP Pumping 0.00 

Plus Excess Daily Energy Scheduled by USBR 0.00 

SWP Share of Energy Generated 0.00 

in millions of kilowatt-hours 

Month 

T J - i i  JUN 

36.28 

0.00 

0.00 

36.28 

83.50 

-33.63 

0.00 

0.00 

49.87 

0.07 

0.00 

-0.06 

0.00 

0.01 

1.64 

0.00 

1.64 

1 15.02 

-52.52 

0.00 

62.50 

JUL 

83.17 

-30.82 

0.00 

52.35 

88.68 

-35.95 

0.00 

0.00 

52.73 

0.12 

0.00 

-0.05 

0.00 

0.08 

1.87 

0.00 

1.87 

55.92 

-17.65 

0.00 

38.27 

amount of energy used for pumping at each plant, 
the energy furnished by USBR, and the derivation 
of the net SWP energy use presented in Table 6. 
(The quantities shown as "excess daily energy 
scheduled by USBR" represent the accumulations 
of small differences between hourly amounts of 
energy scheduled for pumping SWP water and 
those actually used.) Similarly, Table 6A shows 
the derivation of the SWP share of energy gener- 
ated at the Gianelli Pumping-Generating Plant. 

Energy Sources 

Table 6 also shows the monthly sources of SWP 
energy during 1989. Energy generation at the 
Hyatt-Thermalito power complex in 1989 was 
1.91 billion kilowatt-hours (kwh), about 23 per- 
cent more than 1988's output. As a result of 
lower-than-normal rainfall in the Feather River 
watershed during calendar year 1989, the output 
of the Hyatt-Thermalito complex is substantially 
less than the estimated average annual output of 
2.2 billion kwh. 



and CVP Pumping at SWP Plants and Joint-Use Facilities 

AUG 

11 5.81 

-26.68 

0.00 

89.13 

64.87 

-23.31 

0.00 

0.00 

41.57 

5.51 

-1.50 

-0.20 

0.00 

3.82 

1.34 

0.00 

1.34 

8.88 

-1.32 

0.04 

7.60 

SEP 

Month 
1 

OCT I NOV 

in millions of kilowatt-hours 

I 

-1.34 -1 10.83 Less Energy Scheduled by USBR for CVP Pumping 

O W  1 0.00 1 Plus Excess Daily Energy Scheduled by USBR 

DEC 

114.07 

112.73 1 1017.32 1 Energy Used for SWP Pumping 

TOTAL 

1 128.15 

Item 
Banks Pumping Plant 
Energy Metered at Pumping Plant 

I 

I Gianelli Pumping-Generating Plant (Pumping) 

Dm Amigos Pumping Plant 
26.65 

-4.1 5 

0.00 

0.00 

22.50 

568.55 

-192.53 

-0.03 

0.00 

376.00 

11 1.65 

-54.44 

-0.21 

0.00 

57.00 

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Less Energy Scheduled by USBR for Station Service 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

I 

555.73 

-234.56 

-1.76 

0.05 

319.45 

Las Perillas Pumping Plant 
0.31 

0.00 

0.31 

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Less Energy Scheduled by USBR for Station Service 

Plus Excess Daily Energy Scheduled by USBR 

Energy Used for SWP Pumping 

I 

Energy generation at the SWP aqueduct recovery 
plants (Gianelli, Alarno, Devil Canyon, Warne, 
and Castaic) totaled about 1.85 billion kWh, 
about 19 percent higher than last year's amount. 
The combined output of the recovery plants and 
the Hyatt-Thermalito facilities was sufficient to 
meet about 50 percent of SWP energy require- 
ments in 1989. 

9.52 

0.00 

9.52 

Gianelli Pumping-Generating Plant (Generation) 
0.03 

0.00 

0.00 

0.03 

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

Energy Metered at Pumping Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Energy Used lor SWP Pumping 

165-megawatt (MW) Pine Flat Powerplant. The 
plant furnished 0.11 billion k W h  to the SWP in 
1989. Under the MWDSC contract, DWR re- 
ceives energy from five small hydroelectric plants 
on the MWDSC system (30 MW total capacity). 
As explained in Chapter VI, DWR has exchange 
agreements with Southern California Edison Com- 
pany and the Los Angeles Department of Water 
and Power for transmission of energy from the 
MWDSC plants to the SWP. 

266.00 

-1 10.14 

0.33 

156.1 9 

Under the 1979 power contract between DWR 
and Southern California Edison (in effect since 
April 1983) and the 1981 Capacity Exchange 

Energy Metered at Plant 

Less Energy Scheduled by USBR for CVP Pumping 

Plus Excess Daily Energy Scheduled by USBR 

SWP Share of Energy Generated 



The Devil Canyon Powerplant enlargement will increase the plant's capacity to 2,800 cfs. 

Agreement (in effect since April 1987), part of 
the output of the Hyatt-Thermalito complex and 
all the output of Devil Canyon and Alamo power- 
plants is delivered to SCE. The energy is general- 
ly delivered to SCE during on-peak periods, and 
a greater amount of energy is retumed to DWR 
during off-peak periods. The additional energy is 
primarily in payment for the power capacity 
available to SCE. Table 6 shows the monthly 
quantities of energy delivered and returned under 
these contracts. The net gain to the SWP during 
1989 was 1.82 billion kWh. 

1989; about .003 billion kwh of wind-generated 
energy was delivered to DWR during the year. 

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

Power Purchases and Power Service 
Costs 

Bottle Rock Powerplant provided 0.11 billion Power purchases and transmission service costs 
kWh, and Reid Gardner Unit No. 4 supplied 1.69 during 1989 are summarized in Table 7. DWR 
billion kWh in 1989. DWR also has a contract purchased 1.29 billion kwh of energy for $31.16 
with TERA Power Corporation for the purchase million. Associated transmission, energy losses, 
of energy produced at Bethany Wind Park, near and dispatching services totaled $9.87 million. 
the South Bay Pumping Plant. About 45 50-kW 
wind turbines were operational at the end of 



Table 7. SWP Power and Transmission Service Purchases in 1989 

47 

Supplier 

Energy 
Cost 

dollars 

&WPTtullmlbaknrtndB#rgpPurehenr# 

British Columbia Hydro Power Authority 
British Colwnbia Power Expod Corporation 
Montana Power Company 
Washington Water Power Company 
Pacific Power and Light Company 
Portland General Eledric Company 

Type of Sewice Purchased 

Transmission 
cost 

dollars 

Energy 

k Wh 

Total 
Cost 

dollars 

Bonneville Power Administmiion 

Idaho Power Company 
Eugene Water and Eledric Board 
Puget Sound Power and Light Company 
Pacific Gas and Electric Company, 
Southern CaHornia Edison Company, and 
San Diego Gas and Electric Company EHV transmission 

Northern California Power Agency 
TERA Power Corporation 
Kings River Conservation Distrid Hydroelectric energy 
Pacific Gas & Electric Company Nonfirm energy and transmiss~on 

Southern California Edison Company Nonfirm energy and 

MWD of Southern California Hydroelectric energy 
Nevada Power Company 
Salt River Agricultural Improvement and 

Bonneville Power Administration Late payment penalty in April 1989 
Western States Power Pool Consulting fees to Arizona Public Service Company 
MCR Geothermal Colporation Bottle Rock geothermal steam 
Coleman Partnership (L fluid Energy 

Bottle Rock steam field royalty payments 
C a n e  Caporation Bottle Rock steam field operation and maintenance 
Kings River Conservation Distrid Pine flat operation & maintenance 

Pine flat debt service 
Paafic Gas & Electric Company Charges for capacity purchase in August 1989 

Bottle Rock transmission and operation and maintenance charges 
Southern California Edison Company Federal Energy Regulatory Commission fees 
Los Angles Department of 
Water and Power Hydro Powerplant scheduling 

Arizona Public Service Company Peaking energy turbine st&-up in March 1989 

Nollrirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 
Nonfirm energy 

5.650.000 
2,150,000 

80.065.000 
97,108,000 
51,590,000 

102,570,000 

184,034 
74.562 

2,066.751 
2,492,560 
1,478,573 
1,600,548 

184,034 
74.562 

2.066.751 
2,492,560 
1,478,573 
1,600,548 



Table 8. SWP Power Sales in 1989 

a) Emergency senrice provided to SCE ol$20,940 in July 1989 is shown under 'Revenue from Capady Sales." 
b) In addition to this amount, 1,925,000 kwh d energy delivered to SCE under the DWR-SCE Generafim Replacement Agreement has been 

valued af $18,891. Pursuant to the 1982 DWR-San Bernardino Valley Municipal Water Distrid Energy Purchase Agreement, DWR delivered 
this energy to SCE to replace generation lost because d wafer SBVMWD diverted from Santa Ana and Mill Creek. 

c) Revenue from capacity sold to Vernon indudes 55,687 for transmission and dispatching services. 

Purchaser 

Bonneville Power AdminisIralion 
Northern California Power Agency 
Turlock Irrigation Didrid 
Modesto Irrigation Distrid 
Pacific Gas and Eledric Company 
Southern Caliornia Edison Company (a) (b) 

Los Angeles Department of Water and Power 
The Mefropolii Wafer Distrid d Southern Callornia 
Ci d Anaheim 
City d Riverside 
Chy d Vernon (c) 
Ci d Azusa 
City of Banning 
Cily of Collon 
Nevada Power Company 
Salt River Agricultural Improvement and Power Didrid 

TOM 

On July 1, 1988, DWR contracted with Calpine 
Corporation to operate and maintain Bottle Rock 
Powerplant's geothermal steam field. Under a 
contract dated July 1, 1988, DWR paid $747,252 
to Calpine Corporation for operation and main- 
tenance of the Bottle Rock Powerplant steam 
field during the 1989 calendar year, and paid 
$192,157 to Coleman Partnership and Fluid Ener- 
gy Corporation as royalty payments for the Fran- 
cisco steam field. Other SWP purchases, including 
the Bottle Rock Powerplant steam field costs 
mentioned above, totaled $9.02 million. 

Power Sales 

Amwnt of Energy 
Sold 

kilo watt-hours 

18,725.000 
48.51 5,000 

186,196.000 
50,306,OOO 

124.738.000 
1.100.000 

14,190.000 
31.254.000 
33,377.000 

376,042,000 
22,582,000 
5,841,000 

26,193,000 
156,864,000 

3.250.000 

i ,aes,in,om 

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

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

Revenue from 
Energy Sales 

dollars 

465,787 
1,273,390 
4,782,443 
1.1 90.401 
3,161,862 

37,000 

283.800 
828,354 
892,756 

9,899,652 
598,423 
154,787 
694.115 

4,736,203 
110,500 

2s.r oe.4~1 

Table 8 summarizes DWR's power-related sales 
in 1989. Total energy sold to 16 utilities was 
1.10 billion kWh, for a revenue of $29.1 1 mil- 
lion. DWR also received a total of $12.86 million 
in revenues for peaking-capacity payments from 
Nevada Power Company, peaking-capacity-fore- 
gone payments from Los Angeles Department of 
Water and Power, interruptible transmission pay- 
ments from Southern California Edison and the 
City of Vernon, and capacity payments from 
Northern California Power Agency, Turlock Ir- 
rigation District and the cities of Azusa, Ana- 
heim, Riverside, Banning, Colton, and Vernon. 

Revenue from 
Capadty Sales 

dollars 

450.000 
2,326,750 

20.940 

777,800 

1,139,400 
759,600 

4,805,697 
424.800 
189,900 
480,840 

1,482,514 

12.8~8,241 

Total SWP 
Power Sales 

dollas 

465,787 
1,723.398 
7,109.193 
1,190,401 
3,161,862 

57.940 

777,800 
283,800 

1,967,754 
1,652,356 

14,705.349 
1.023.223 

344,687 
1,174.955 
6.21 8.717 

110,500 

41,967,m 



Table 9. Recreation Use at SWP 
Facilities in 1989 

Recreation and Visitor Facilities 

Lake Omville and Thermalito Forebay 
Thermaliio Afterbay and Omville Wildlife 

Fishing Access Sites 
Niels Hansen 

Los Banos ReSeNoir 
Fishing Access Sites 

Camping, boating, fishing, swimming, and bicy- 
cling are some of the recreational opportunities 

Cottonwood Road 
Canyon Road 
MeNel Avenue 
Fairfax 
Three Rocks 
Huron 
Avenal Cutoff 

Califomia Aqueduct 
Walk-In Fishing 

Wildlife Areas 

Totd 

6MjoaqIHInetdMvirrron 

Fishing Access Saes 
Kettleman City 
Lost Hills 
Buttonwilkw 

California Aqueduct 
Walk-In Fishing 

Totd 

g O U f n d l h A B # D W  

Silvemood Lake 
Lake Perris 
Pyramid Lake 
Castaic Lake 
Fishing Access Sdes 
77th Stred East 
Longview Road 

Caliiomia Aquedud 
WaJk-In Fishing 
Bikeway 

Totd 

(kend Total 

ivazable at SWP facilities. In 1989,- 6.738 million 

400 
400 
200 
100 
400 
900 

4,200 
17,600 

Qfxm 

4.300 
3.800 
3,700 

5,500 
17,300 

706,100 
1,343,000 

296.500 
1,422,400 

600 
200 

7.100 
400 

~ . ~ 6 . 3 0 0  

6,738.300 

recreation days of use were recorded at SWP 
facilities (Table 9), compared with 6.854 million 
recreation days of use in 1988. Figure 7 shows 
the location of the SWP recreational facilities. 

Table 9 includes use of the 17 fishing access 
sites and other recreational developments along 
the California Aqueduct. Use of the aqueduct 
recreational facilities, including the California 
Aqueduct Bikeway in Southern California, totaled 
nearly 60,000 recreation days in 1989, a decrease 
of 20 percent compared to the 1988 figure of 
75,000. This decrease is due to the closure of a 
portion of the bikeway for construction of the 
East Branch enlargement in the Southern Field 
Division. 

Most SWP recreational and visitor use was con- 
centrated at the major reservoirs, where well- 
developed facilities accommodate the public. 
Fifty-six percent of the total recreational use of 
SWP facilities in 1989 occurred at the four major 
reservoirs in Southern California--Silverwood, 
Penis, Pyramid, and Castaic. 

In addition to regular recreational use, nearly 
400,000 visitor days of use occurred at SWP 
visitors' centers during 1989, as follows: 

These figures, which represent a 2 percent in- 
crease over 1988 use, include people entering 
visitors' centers, stopping at overlooks, and par- 
ticipating in guided tours of SWP facilities. 

Location 
Project Operations Control Center, 
Sacramento 

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

SWP Total 

For the third consecutive year, a "Juniors Only" 
Pheasant Hunt sponsored by the Department of 
Fish and Game was held at the White Slough 
Wildlife Area, a DWR-maintained recreation area 

Visitor Days 

200 
135,800 
1,100 

176,000 
4,000 
79,500 
396,600 



Table 10. Fish Planted at SWP Facilities in 1989 

in thousands 

Frenchman Lake 

Lake Oroville 

Thermalto Forebay 

Lake Del Valle 

Los Banos Reservoir 

Pyramid Lake 

Castaic Lake 

Castaic Lagoon 

Silverwood Lake 

Lake Perris 

Lake Skinner" 

' C -Catchable; F - Fingerling; S - SubcatchaMe 
" Included in SWP fish-planting program, but not an SWP facility 

near Stockton. As in previous years, this year's pipeline, for distribution of reclaimed water. 
hunt was organized to accommodate 200 hunters Five waterfowl nesting islands were added in 
under age 16. A total of 166 hunters participated, the reclaimed water storage area, and trees 
and 262 birds were bagged. and shrubs were planted on the bomw area. 

Recreational Facility Improvements Fish and Wildlife Activities 
During 1989, the following items were ac- 
complished. 

At Lake Oroville, a concrete overlay of the 
Bidwell Canyon boat-launch ramp was com- 
pleted. 

At Lake Pems, the Department of Parks and 
Recreation made handicap accessibility im- 
provements at the group camp area. The De- 
partment of Boating and Waterways funded 
the construction of a 6-toilet, unisex restroom 
facility at the Sail Cove area. 

At the San Jacinto Wildlife Area, a 36-inch- 
diameter water main from the Hemet-San 
Jacinto Reclamation Facility to the wildlife 
area was installed, along with 7 miles of 

Table 10 summarizes the Department of Fish and 
Game's fish planting activities at SWP facilities 
during 1989. The total of catchable trout and 
fingerlings planted was down about 30 percent 
from the total planted in 1988. In addition to the 
catchable trout and fingerlings, 25,700 channel 
catfish were planted in the California Aqueduct in 
1989. 

The Feather River and Thermalito Hatcheries 
produced a total of 12,333,800 fish, up 76 per- 
cent from 1988. Of the chinook salmon planted, 
5,270,600 were fingerlings; 5,987,300 were ad- 
vanced fingerlings; and 1,075,900 were yearlings. 
A total of 288,300 fingerling steelhead were 
planted, as well as 454,100 yearling steelhead. 



Figure 7. SWP Recreation Developments 

1. Antelope Lake Recreation Area 

2. Frenchman Lake Recreation Area 

3. Lake Davis Recreation Area 

4. Lake Oroville State Recreation Area 

5. White Slough Wildlife Area 

6. Bethany Reservoir 

7. Lake Del Valle State Recreation Area 

8. Bikeway I67 miles) 

9. Niels Hansen Fishing Access Site 

10. Orestimba Fishing Access Site 

11. Walk-In Fishing (63 miles) 

12. Cottonwood Road Fishing Access Site 

13. San Luis Reservoir State Recreation Are 

14. Canyon Road Fishing Access Site 

15. Mervel Avenue Fishing Access Site 

16. Fairfax Fishing Access Site 

17. Walk-In Fishing (208 miles) 

18. Three Rocks Fishing Access Site 

19. Huron Fishing Access Site 

20. Avenal Cutoff  Fishing Access Site 

21. Kettleman City Fishing Access Site 

22. Lost  Hills Fishing Access Site 

23. Buttonwillow Fishing Access Site 

24. Pyramid Lake Recreation Area 

25. Castaic Lake State Recreation Area 

26. Munz Ranch Road Fishing Access Site 

27. Bikeway I107 miles) 

28. 70th Street  West  Fishing Access Site 

29. Walk-In Fishing (83  miles) 

30 .  Avenue S Fishing Access Site 

31. 77th Street  East Fishing Access Site 

32. Longview Road Fishing Access Site 

33. Silverwood Lake State Recreation Area 

34. Lake Perris State Recreation Area 

35. San Jacinto Wildlife Area 

San 





Chapter Ill 
SWP Administration Activities 

This chapter summarizes the principal administra- 
tive activities affecting the SWP, emphasizing the 
period from July 1, 1989, through June 30, 1990. 

Water Contracts Management 

The following sections discuss amendments to 
long-term water supply contracts, describe new 
contract issues, and update continuing contract 
issues. 

Contract Amendments 

The 30 long-term SWP water supply contracts 
have been amended a number of times since they 
were signed in the 1960s. Table 11 shows con- 
tract amendments and lists the general content of 
each amendment, but it excludes revisions to the 
entitlement schedules shown in Table A of the 
contracts. 

Two contract amendments were executed during 
the report period. 

Amendment No. 6 to the contract between 
DWR and the City of Yuba City was exe- 
cuted on September 7, 1989. This was the 
city's Water Revenue Bond amendment, 
which was previously signed by the other 29 
contractors, as discussed in Bulletin 132-87, 
page 43. 

Amendment No. 11 to the contract between 
DWR and the County of Butte was signed at 
a ceremony in Oroville on April 11, 1990. 
The amendment modifies Article 7 and Table 
A of the existing contract. These modifica- 
tions will allow the county to reduce its 
Table A entitlement and associated costs for 
1991 through 2000. This amendment was 
precipitated by the extreme financial hardship 
the county is experiencing and by the lag in 
the build-up of entitlement water demands 
within the county's service area. 

SWP Conservation Storage Programs 

1990 Demonstration Local Elements. To in- 
crease the yield of the SWP, DWR has been 
working with Kern County Water Agency to es- 
tablish elements of the Kern Water Bank within 
the Kern ground water basin. Those local ele- 
ments of the Kern Water Bank relying on DWR's 
ground water extraction facilities will be imple- 
mented when feasibility studies are complete and 
facilities are in place. Semitropic Water Storage 
District (a member of KCWA) has also proposed 
an interim program using Semitropic's existing 
pumps, wells, canals, and pipelines. Under this 
proposal, SWP water could be delivered directly 
to Semitropic in advance of the local element and 
in lieu of ground water pumping by Semitropic. 
.The program would benefit both DWR and Semi- 
tropic by providing additional conservation 
storage for SWP water and reducing Semitropic's 
immediate need to pump ground water. 

In 1988, an agreement was signed by DWR, 
KCWA, and Semitropic to initiate an interim 
exchange program. Since several issues related to 
the return of the water to the SWP were unre- 
solved, the scope of the 1988 agreement was 
limited to the delivery of water to Semitropic and 
did not address the return of water to the SWP. 
Under the 1988 agreement, DWR could deliver 
water only at times when unscheduled water is 
available south of the Delta (see Bulletin 132-89, 
page 53). 

Negotiations continued on an interim program 
that would provide both for the delivery and 
extraction phases of the exchange. Late in 1989, 
DWR operations studies showed that DWR would 
have an opportunity to move up to 150,000 acre- 
feet of water south of the Delta and either sur- 
charge San Luis Reservoir or put the water into a 
KCWA ground water demonstration program. 



Table 11. Water Supply Contract 

Napa County Flood Control 
and Water Conservation District 

Solano County Water Agency 

SOUTH BAY AREA 

Alameda County Flood Control and 
Water Conservation District-Zone 7 

Alameda County Water District 
Santa Clara Valley Water District 

SAN JOAQUIN VALLEY AREA 

Dudley Ridge Water District 

Empire West Side Irrigation 

Oak Flat Water District 

CENTRAL COASTAL AREA 

San Luis Obispo County Flood Control 
and Water Consenration District 

Santa Barbara County Flood Control 
and Water conservation District 

SOUTHERN CALIFORNIA AREA 

Antelope Valley East-Kern Water 

Castaic Lake Water Agency 
Coachella Valley Water District 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Littlerock Creek Irrigation District 
Mojave Water Agency 
Palmdde Water District 
San Bemardino Valley Municipal 

San Gabriel Valley Municipal 
Water District 

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

Ventura County Flood Control 

a) Contract issues covered by these amendments are (1) repayment of off-aquedud power facility costs. (2) delinquency penalties, and (3) authority 
to indude other t y  d projects as additional wnservatlon facilities. 

b) MWD special con ltions are covered by amendments 2, 3,4, 5, 7, 8V (voided). and 12. 



Amendments as of June 30,1990 



On May 1, 1990, DWR signed the 1990 Demon- 
stration Semitropic Local Element Agreement. 
The 1990 Semitropic agreement provided for the 
pre-delivery of future (prior to 2010) Semitropic 
entitlement during 1990 and the subsequent re- 
duction of entitlement deliveries in future years. 
The program will use Semitropic's existing facili- 
ties and will deliver water otherwise stored in 
San Luis Reservoir. All water stored under the 
provisions of the 1990 agreement must be deliv- 
ered to Semitropic before December 31, 1990. 
DWR has until 2010 either to roll the water into 
a long-term element of the Kem Water Bank or 
recover the water by reducing entitlement 
deliveries to Semitropic. 

Using the Semitropic agreement as a prototype, 
DWR and KCWA have worked on setting up 
agreements for other KCWA member units that 
may eventually evolve into long-term Kern Water 
Bank elements. Along with Semitropic, demon- 
stration programs for 1990 were discussed for 
several other agencies, including Buena Vista 
WSD, Rosedale-Rio Bravo WSD, Kern Delta 
WD, Berrenda Mesa WD, and Wheeler Ridge- 
Maricopa WSD. 

La Hacienda Water Purchase. In order to in- 
crease conservation storage south of the Sacra- 
mento-San Joaquin Delta, DWR is negotiating the 
purchase of approximately 98,000 acre-feet of 
water from La Hacienda, Inc., a corporation 
located in Kern County. This water, which is 
currently stored in the Kem County ground water 
basin, has been offered to DWR. 

The La Hacienda ground water, along with the 
1990 Demonstration Local Elements Program, 
would be added to the total conservation storage 
of the SWP. Since delivery capability of the SWP 
is dependent to a great extent upon the amount of 
water held in conservation storage, this additional 
storage would allow greater quantities of active 
storage to be withdrawn each year from Lake 
Oroville and San Luis Reservoir. During an ex- 
tended dry period, this water could be pumped by 
using extraction facilities located on the State's 
Kern Fan Element property and delivered to Kern 
County Water Agency in exchange for an equal 
amount of KCWA's SWP entitlement. 

New Contract Issues 

DWRIMWDSCISBVMWD Interchange Agree- 
ment. On January 9, 1989, the "Cooperative 
Interchange Agreement Among the Department of 
Water Resources of the State of California, San 
Bemardino Valley Municipal Water District, and 
The Mempolitan Water District of Southern 
California" was executed. The purpose of this 
agreement was to provide Metropolitan with a 
short-term water supply south of Devil Canyon 
Afterbay during the two-month outagc of Dcvil 
Canyon Powerplant, beginning December 1 ,  1989. 

Under the terms of the agreement, during the 
outage San Bemardino was to divert a maximum 
of 4,000 acre-feet of surface water from the Santa 
Ana River and/or Mill Creek into its San Bemar- 
din0 Valley Foothill Pipeline for delivery to Devil 
Canyon Afterbay. This water was then to be 
diverted either to the Rialto Pipeline or trans- 
ported through the Santa Ana Valley Pipclinc 
to the Box Springs Turnout. After the outage, 
an equal amount of water was to bc rctumed to 
San Bemardino from the Devil Canyon Aftcrbay 
via the Foothill Pipeline. This watcr, which 
was to be returned to San Bemardino by 
December 31, 1990, was to come from Metropol- 
itan's share of SWP entitlement. 

Because of a drop in water sales for Metropolitan 
during the Devil Canyon Powerplant outage peri- 
od and Metropolitan's ability to make limited 
storage withdrawals from Lake Penis during the 
outage, no water was taken under this agrecmcnt. 

Cawelo Water District Wheeling. For thc past 
several years, DWR and USBR have entered into 
temporary agreements for wheeling Central 
Valley Project water through the SWP to CVP 
contractors. (The latest agreement, dated 
March 17, 1989, remained in effect through the 
end of February 1990.) Cawelo Water District is 
one of the CVP contractors that receive water 
wheeled through the SWP under the t e n s  of thc 
temporary agreements. Because Cawelo is also a 
member unit of the Kern County Watcr Agcncy 
and, as a result, is contributing to thc repayment 
of the capital and operating costs of the Califor- 
nia Aqueduct, DWR has agreed to allow a lim- 
ited amount of the CVP water for Cawelo to be 
conveyed under these agreements. 



CrestlineLake Arrowhead Local Use of Silver- 
wood Lake. In 1977, the Crestline-Lake 
Arrowhead Water Agency filed applications 
with the State Water Resources Control Board to 
appropriate 1,302 acre-feet each year from 
Houston Creek in the San Bernardino Mountains. 
Before SWRCB would issue water right permits, 
Crestline was to obtain an agreement from 
DWR providing for the use of Silverwood Lake. 
An agreement was executed on May 9, 1989 
(see Bulletin 132-89, page 56), and SWRCB 
issued the water right permits to Crestline 
on January 30, 1990. 

Kern County Water Agency and Oak Flat Water 
Dlstrlct. On May 15, 1989, DWR approved 
requests from KCWA and OFWD to reclassify 
7,150 acre-feet and 3,4 18 acre-feet, respectively, 
of their agricultural entitlement water to municipal 
and industrial entitlement water. The reclassified 
water, which will continue to be subject to agri- 
cultural deficiencies under Article 18 of the water 
supply contract, reflects the water's actual use. 

Santa Barbara County Flood Control and 
Water Conservation District 1990 Entitlement 
Request. Santa Barbara County, suffering from 
four consecutive years of drought, has sought to 
alleviate its water supply problems through re- 
questing delivery of some of its SWP entitlement 
water in 1990. In May 1990, Santa Barbara 
County Flood Control and Water Conservation 
District requested delivery of 3,984 acre-feet of 
SWP entitlement water. DWR has approved the 
request. 

Agreements are nearly complete between Santa 
Barbara and coastal water agencies to allow a 
portion of Santa Barbara's 1990 requested entitle- 
ment water to be wheeled from Castaic Lake to 
Santa Barbara under an emergency drought pro- 
gram. Deliveries to Santa Barbara, through the 
coordinated effort of these agencies, are expected 
to begin about December 1990. 

Awln-EdlsonlMetropolltan Exchange. The 
Arvin-Edison Water Storage District service area 
includes about 132,000 acres within Kern County 
in the southeastern San Joaquin Valley. A major 
portion of the district's water is obtained under 
the Cross Valley Canal Exchange, which provides 
for the exchange of the district's Friant-Kern 
Canal water for other CVP water originating in 

the Delta. The exchanged CVP water is exported 
from the Delta at the Banks Pumping Plant and 
then is diverted from the California Aqueduct at 
the Cross Valley Canal turnout. The wheeling for 
the CVC Exchange water from the Delta to the 
CVC is covered by a group of three-party agree- 
ments between DWR, USBR, and several CVP 
contractors. Arvin-Edison and The Metropolitan 
Water District of Southern California have pro- 
posed an exchange involving the CVC Exchange 
water and MWDSC's SWP entitlement. 

On July 6, 1989, MWDSC requested DWR to 
add the Cross Valley Canal turnout as a point 
of delivery for Metropolitan, thus allowing 
the implementation of the Arvin-EdisonNWDSC 
Exchange Program. Under the proposed exchange, 
in wet years Metropolitan would provide a por- 
tion of its SWP entitlement water to Arvin-Edison 
at the CVC turnout for storage in Arvin-Edison's 
ground water basin, and in dry years Arvin- 
Edison would release its CVC exchange water to 
MWDSC. Metropolitan has agreed not to store 
water under this exchange program when there 
are entitlement reductions to SWP contractors or 
when it is a critical water supply year for the 
SWP. 

Last Chance Creek Water District. Frenchman 
Dam, which is located on Little Last Chance 
Creek, was built by DWR in 1961. Frenchman 
Lake has a maximum capacity of 55,480 acre-feet 
and is used for recreation, water supply develop- 
ment, and regulation of water for local water 
right holders. During a normal year, DWR's own 
water rights allow it to develop approximately 
3,000 acre-feet, which is sold to the Last Chance 
Creek Water District. Since 1962, DWR has pro- 
vided water service to the district through a series 
of short-term agreements. During 1989, DWR 
negotiated another contract with the district for 
water service through December 1995. The agree- 
ment was executed on June 25, 1990. 

Pilibos Wildlife Management Area Water Deliv- 
eries. On January 26, 1990, DWR, the Depart- 
ment of Fish and Game, and USBR executed 
Amendment No. 1 to an agreement dated 
August 16, 1974, for the management and main- 
tenance of wildlife habitat on SWP lands adjacent 
to the California Aqueduct in the San Joaquin 
Valley. The amendment ensures the continuance 
of water deliveries to the Pilibos Wildlife Man- 



agement Area and ensures that these deliveries 
are in compliance with contract provisions. 

The Pilibos site, located along the California 
Aqueduct in western Fresno County, has received 
an average of 150 acre-feet of SWP water and 
120 acre-feet of USBR water annually since 
1980. DWR's 1973 memorandum report entitled 
"Wildlife Habitat Plan for the California Aque- 
duct in the San Joaquin Valley," which is made 
part of the three-party agreement by reference, 
identified 19 parcels of land adjacent to the 
California Aqueduct for inclusion in the wildlife 
habitat program. However, the Pilibos site was 
not one of the 19 designated parcels, and water 
deliveries to the site were made under a very 
broad interpretation of the three-party Wildlife 
Habitat Agreement. 

Since Pilibos has developed into an excellent 
wildlife habitat area worthy of preservation, 
the amendment to the three-party agreement adds 
Pilibos to the list of approved sites for develop- 
ment of wildlife habitat, thus ensuring future 
USBR and SWP deliveries to the site. The 
amendment also limits total USBR and SWP 
deliveries in the San Joaquin Valley for im- 
gation of wildlife habitat areas to 295 acre-feet. 
Of the 295 acre-feet, a maximum of 48 acre-feet 
is to be from USBR flow for use exclusively 
within the San Luis Field Division of the 
California Aqueduct. 

Solano County Water Agency. USBR is cur- 
rently preparing the required environmental docu- 
ments as part of its approval process to allocate 
approximately 1.0 million acre-feet per year of 
the remaining Central Valley Project yield. Solano 
County Water Agency and its member units, in 
cooperation with the Yolo County Flood Control 
and Water Conservation District and other Yolo 
County water agencies, are requesting approxi- 
mately 160,000 acre-feet of the unallocated CVP 
yield. If the SolanorYolo request for the CVP 
water is granted in whole or in part, SCWA will 
import, or allow its member units to import, non- 
SWP water into Solano's service area for use 
within the service areas. On behalf of itself and 
the member units, SCWA has requested DWR to 
transport to SCWA's service area a portion of the 
possible allocation of CVP water on an interim 
basis within the allocated capacity of the North 
Bay Aqueduct. 

San Antonio Turnout Agreement. On 
April 19, 1989, DWR and the Public Utilities 
Commission of the City and County of San 
Francisco entered into an agreement to provide a 
means for diverting water from the SWP's South 
Bay Aqueduct to San Francisco's San Antonio 
Reservoir. Subsequently, on July 28, 1989, and 
March 2, 1990, the parties amended the agree- 
ment, which now requires DWR to design and 
construct a 30-inch-diameter turnout at mile 22.29 
of the South Bay Aqueduct. 

The 70-cfs-capacity San Antonio Turnout will 
consist of a 30-inch-diameter connection to the 
South Bay Aqueduct, valves, flowmeter, vaults, 
and energy dissipator. San Francisco will reim- 
burse DWR for all costs incurred by DWR, es- 
timated at $700,000, which are properly attrib- 
utable to the work. The design and construction 
of any streambed alteration, necessary prior to 
using the facility, are San Francisco's responsi- 
bility. DWR prepared environmental documents, 
plans, and specifications for construction of the 
turnout. According to the latest schedule, con- 
struction will begin on July 6 and end on 
November 30, 1990. For the completion of the 
connection, the South Bay Aqueduct will have to 
be dewatered for approximately three days. 

Before any releases are made through the San 
Antonio Turnout, the parties must execute an 
operating agreement. The agreement will address 
the water needs for the specific situation, relevant 
operating criteria, delivery schedules, and charges 
for use of facilities. 

Yuba County Water Agency 1989 Water Trans- 
fer. Because of the continuing dry conditions 
in California, Yuba County Water Agency agreed 
to make 200,000 acre-feet of water from New 
Bullards Bar Reservoir available for purchase in 
1989. Unlike the water purchases in the last two 
years, DWR did not purchase any water to aug- 
ment project supplies; rather, it purchased water 
on behalf of two SWP contractors: 90,000 acre- 
feet for Santa Clara Valley Water District and 
110,000 acre-feet for Tulare Lake Basin Water 
Storage District. 

YCWA transferred 200,000 acre-feet of water 
from New Bullards Bar Reservoir to the SWP 
from late July through December 1989. As part 
of the sale agreement, each SWP contractor that 



purchased YCWA water was required to provide 
a proportionate share of the water for Delta car- 
riage requirements. The Delta camage 
requirement for the San Joaquin contractors 
was 22,445 acre-feet and for SCVWD was 
18,636 acre-feet. 

DWR has been negotiating with YCWA for a 
water purchase in 1990. The water purchase may 
enable DWR to increase its carryover storage in 
Lake Oroville by using purchased water for Delta 
outflow in lieu of releases from Lake Oroville. 

Yuba County has agreed to make about 
120,000 acre-feet of water available in 1990 
for a total purchase price of $5,400,000. DWR 
has also agreed to reimburse Yuba County its 
expenses incurred in connection with the water 
transfer up to $75,000. YCWA will make releases 
from New Bullards Bar Reservoir for DWR from 
May through December 1990. 

Continuing Contract Issues 

Coordinated Operation Agreement. The signing 
of the Coordinated Operation Agreement in 
November 1986 initiated a new series of negotia- 
tions between DWR and USBR. As mandated in 
Article 10(h) of the agreement, the two parties 
must negotiate a contract for SWP conveyance 
and purchase of CVP water to permit the agen- 
cies to use facilities and water supplies more 
efficiently. 

The first negotiating session for this contract was 
held in June 1987, and public sessions have been 
held regularly since. Issues being discussed in- 
clude the amount of CVP water available for 
purchase, Central Valley hydrology, available 
Califomia Aqueduct wheeling capacity, method- 
ologies for establishing CVP water purchase rates 
and SWP wheeling rates, and environmental doc- 
umentation. The negotiators are working toward 
completion of a draft contract in 1990. Environ- 
mental documentation, which is being jointly 
prepared by DWR and USBR, will be completed 
prior to contract approval. 

Bemnda Mesa Water District reached a settle- 
ment and compromise agreement affecting Santa 
Barbara's 1981 relinquishment of aqueduct capa- 
city and associated entitlement water (Bulletin 
132-87, page 43). As part of the agreement, 
DWR granted SBCFC&WCD a one-year option 
to reacquire the capacity and entitlement water 
relinquished in 1981. This option was extended 
for an additional year in early 1988. 

In February 1989, SBCFC&WCD again requested 
DWR to grant a time extension. Santa Barbara 
indicated that EIRs for the proposed Phase I1 of 
the Coastal Branch of the Califomia Aqueduct 
and the proposed Cachuma Reservoir enlargement 
would aid the district in deciding whether to 
obtain a portion of its SWP water supply from 
Cachuma. Since the EIRs will be completed in 
late 1990, DWR has extended the district's option 
through December 31, 1990. 

Devil's Den-Castaic Lake Negotiations. On 
April 6, 1988, an organizational meeting was held 
for the Devil's Den-Castaic Lake Authority, 
which was created to assist in the potential 
transfer of Devil's Den SWP contractual entitle- 
ment water to Castaic Lake Water Agency. This 
organization is responsible for preparing the 
required environmental documentation and ncgo- 
tiating the necessary water contract amendrncnts 
with DWR for the transfer. 

Castaic Lake Water Agency has purchased ap- 
proximately 90 percent of the property within the 
Devil's Den Water District. The agency felt that 
this purchase would facilitate a future transfer of 
DDWD entitlement water to CLWA. In the inter- 
im, several alternative uses for the property are 
being considered. While CLWA would like to 
transfer all or part of DDWD's 12,700 acre-feet 
of entitlement water into its own service area, 
CLWA recognizes the water needs of other 
landowners and has considered them in the cn- 
vironmental review. All Devil's Den water trans- 
ferred for use within Castaic Lake's service area 
will continue to be subject to agricultural defi- 
ciencies under Article 18 of the water supply 
contract. 

Relinquished Aqueduct Capacity and Entitle- 
ment. On March 10, 1987, DWR, Santa Barbara 
County Flood Control and Water Conservation 
District, Kern County Water Agency, and 



SWP Administration Issues 

This section addresses the most significant SWP 
administration issues that have occurred during 
the July 1989 through June 1990 report period. 

Arroyo Pasajero 

Arroyo Pasajero is a network of intermittent 
streams that drain approximately 513 square miles 
west of the California Aqueduct near Coalinga. 
During heavy rainfall, the Arroyo Pasajero water- 
shed cames a large sediment load and has created 
an extensive alluvial fan extending far into the 
San Joaquin Valley. When USBR designed the 
San Luis Reach of the California Aqueduct, the 
cross drainage at Arroyo Pasajero was confined 
by the aqueduct levee. The initial design provided 
a west-side impoundment basin of 17,000 acre- 
feet with additional provisions of a small excava- 
tion culvert, which conveys some storm flows 
underneath the aqueduct to the east. The initial 
design also provided four inlet gates at Gail Ave- 
nue, which are used during high flood flows to 
admit storm runoff into the California Aqueduct. 

After the floods of 1969 demonstrated that both 
the watershed runoff and the sediment load had 
been grossly underestimated, DWR and USBR 
began studying these problems. In 1980, the prob- 
lems at Arroyo Pasajero were compounded when 
asbestos was found in SWP water near Los 
Angeles. This asbestos contamination was traced 
to the Gail Avenue inlet gates at Arroyo Pasajero. 

To minimize the possibility that the aqueduct 
might be damaged during heavy flooding, DWR 
has developed an interim operation procedure that 
uses existing facilities to maximize the protection 
of the aqueduct. However, this interim procedure 
does not meet the design criteria for protection 
against a 100-year storm flood. The in-house 
draft of the joint EIREIS for this procedure was 
published in the spring of 1990. DWR is current- 
ly incorporating the comments received from the 
in-house draft into the public draft of the joint 
EIR/EIS. 

After much study, DWR recently published the 
public draft of a feasibility study of three poten- 
tial solutions to the problems at Amyo Pasajero. 

These three solutions were (I) an enlarged west- 
side impoundment basin, (2) upstream dams to 
retain the water and sediment in the upper water- 
shed, used in combination with a smaller west- 
side impoundment, and (3) an overchute to carry 
flood waters over the aqueduct. Enlargement of 
the impoundment basin on the west side of the 
aqueduct is a component of all three solutions. 
DWR is currently preparing the joint EIRIEIS for 
the feasibility study. 

DWR is also investigating the possibility of car- 
rying the storm waters across the aqueduct into 
the east-side impoundments. In addition. DWR 
has formally requested the Corps of Engineers to 
participate in a much broader multipurpose solu- 
tion to the drainage problems in this area. 

Project Purpose Cost Allocation 

SWP capital costs allocated to recreation and fish 
and wildlife enhancement through 1988 are up- 
dated in Appendix D to Bulletin 132-89 (Costs of 
Recreation and Fish and Wildlife Enhancement), 
which was submitted to the Legislature in June 
1990. The appendix reported an additional 
$6,829,977 in capital costs allocated to recreation 
and fish and wildlife enhancement over the 
amount reported in Appendix D to Bulletin 
132-88. This increase is due mostly to (1) the 
accrual of interest on recreation costs not yet 
reimbursed by State Tideland Oil Revenues 
(appropriations required under the Davis-Dolwig 
Act, enacted in 1965), and (2) additional SWP 
expenditures for recreation lands and for joint 
capital costs allocated to recreation and fish 
and wildlife enhancement. Interest accruals in 
Appendix D to Bulletin 132-89 reflect interest 
costs of Water System Revenue Bonds. No new 
or revised project purpose cost allocation per- 
centages are included in this report. 

The enactment of AB 1442 (Statutes of 1989, 
Chapter 716) will significantly affect the way 
DWR is reimbursed for SWP costs allocated to 
recreation. This legislation cancels (1) specified 
obligations of the General Fund to reimburse the 
State Water Project in 1989 the amount of 
$18 1,769,000 for fish and wildlife enhancement 
and recreation, and (2) the obligation of the SWP 



to reimburse the California Water Fund in an 
equal amount. AB 1442 also provides for auto- 
matic offset of future Davis-Dolwig expenditures 
against the remaining SWP debt to the Califomia 
Water Fund. The effects of this legislation will be 
reflected in DWR's future reports to the Legisla- 
ture (Appendix D to Bulletin 132). 

As of December 31, 1989, the offset for recrea- 
tion and fish and wildlife enhancement is 
$172.3 million for expenditures to date and 
$30 million for future expenditures. 

Two-Agency Fish Agreement 

In December 1986, DWR and the Department of 
Fish and Game signed an agreement to offset 
direct fish losses at the intake to the SWP export 
system (Banks Pumping Plant). The agreement 
calls for DWR to fund projects that will increase 
the natural survival of chinook salmon, steelhead, 
and striped bass or will result in these species 
being stocked directly in the rivers or BayIDelta. 
The agreement provides for two types of project 
funding by DWR: (1) $15 million for a program 
to help replenish target fish populations quickly, 
and (2) annual payments based on the calculated 
numbers of fish lost at the intake. 

Since 1986, DFG has annually estimated the 
direct losses of striped bass, chinook salmon, 
and steelhead rainbow trout based on the number 
of fish salvaged at the Skinner Fish Facility 
near Banks Pumping Plant. These losses averaged 
about 200,000 striped bass yearling equivalents, 
1,700,000 chinook salmon smolts, and 17,000 
steelhead yearlings annually from 1986 through 
1988. Although 1989 losses have not been calcu- 
lated, they are expected to be in the same range. 
All loss estimates are preliminary, pending the 
outcome of studies on predation losses and 
conversion of fish at any size to a yearling 
equivalent. 

Numerous projects have been approved to offset 
the annual losses of the three fish species speci- 
fically listed in the 1986 agreement. For striped 
bass, DWR is purchasing 800,000 yearlings from 
brood year 1989, and 1,000,000 yearlings from 
brood years 1990 and 1991. The use of long-term 
(three-year) contracts with private fish growers 

has reduced the cost of a yearling striped bass 
from $1.50 to about $1.15 in the contracts' third 
year. 

In addition to purchasing fish from private grow- 
ers, small striped bass salvaged at the Skinner 
Fish Facility screens are being reared to the year- 
ling size at the fish facility. The "growout" facili- 
ties produced about 115,000 yearling-equivalent 
striped bass for planting in 1989. About 150,000 
yearlings from the 1989 brood year were stocked 
in the San Pablo Bay area in May 1990. 

The Fish Advisory Committee established under 
the 1986 agreement recently approved another 
year's operation of the growout facility. This 
approval was based on the relatively low price 
per fish planted and the correction or control of 
water quality and disease problems experienced 
during the first year's operation. 

For chinook salmon, the major projects approved 
from the annual funds include renovation of 
spawning gravel on the Merced River and on 
Mill Creek (on the upper Sacramento River), and 
the modernization of DFG's Merced River Fish 
Facility. Steelhead losses have been offset by a 
project that resulted in the planting of about 
50,000 yearlings from DFG's Mokelumne River 
Hatchery. 

In 1989, three major projects--one for striped bass 
and two for chinook salmon--were recommended 
by staff and the Advisory Committee and ap- 
proved for funding from the $15 million provided 
under the 1986 agreement. For striped bass, an 
additional 1,000,000 yearlings will be planted 
annually in 1991, 1992, and 1993 to provide a 
quick boost in depleted stocks of adult striped 
bass. Chinook salmon production will be en- 
hanced by a water exchange project to improve 
flows for the spring run in Mill Creek and by 
the placement of about 100,000 cubic yards of 
gravel in the Sacramento River near Redding. 
Gravel placement is targeted for 1990. This 
gravel restoration project should especially 
benefit the endangered winter run and will pro- 
vide much-needed information for the 1,000,000- 
cubic-yard gravel restoration project called for in 
SB 1086 (the Upper Sacramento River Fisheries 
and Riparian Habitat Management Plan). 



Administrative Issues of Concern 
to the SWP 

This section covers DWR administrative issues 
that are potentially significant to the SWP. 

Continuing Drought 

California experienced a third consecutive year of 
drought in 1989 and is experiencing a fourth year 
of drought in 1990. Statewide, precipitation was 
below average, with runoff and reservoir storage 
also below average (See Chapter II, "Water Con
ditions" and "Reservoir Operations"). Reduced 
precipitation resulted in ~imited re~harge ~f . 
ground water basins, which, combIned WIth In
creased pumping, produced record-low ground 
water levels in some areas. In coastal areas, ac
celerated sea water intrusion resulted. Reduced 
runoff also led to below-normal hydroelectric 
power production. 

Regions hardest hit by the drought in 1989 were 
the San Francisco Bay area; coastal cities and 
towns from Santa Cruz through Ventura County; 
localized areas within the San Joaquin and Tulare 
Lake Basins; and Yolo, Mono, San Bernardino, 
Orange, and San Diego counties. Over 130 c~m
munities (a total of over 10,000,000 people) In 24 
counties reported water shortages or drought
related water conservation or rationing programs. 
Five counties declared drought emergencies in 
1989: Mendocino, Glenn, San Joaquin, Madera, 
and Kings. 

Regions hardest hit in 1990 are the central coastal 
cities and towns from Santa Cruz through 
Ventura County, and localized areas within the 
San Joaquin and Tulare Lake basins. Drought
related water conservation or rationing programs 
have been implemented statewide, with savings 
goals of 45 percent in Santa Barbara, 20 percent 
in Sacramento. 25 percent in San Francisco, and 
10 percent in Los Angeles and San Dieg~. ~ 
counties have declared drought emergencIes In 
1990: Santa Barbara, Madera, and Kings. 

In early 1990, the City of Santa Barbara--the 
most drought-impacted city in California-
requested DWR's assistance in locating and 
transporting an annual supplemental water supply 
of 5,000 acre-feet. DWR suggested that Santa 
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Barbara use its State Water Project entitlement as 
a source of supply. Efforts are now under way to 
secure transportation for this supply via water 
exchange and various conveyance facilities. 

California's agricultural, timber, and fisheries 
industries continue to suffer from the drought. 
Irrigated agricultural areas in the southern San 
Joaquin Valley, Yolo County, Monterey County, 
and other counties on the central coast have been 
most severely affected by lack of rain and by 
reduced water supply availability. Dry-farmed 
agriCUlture and cattle producers also suffered from 
four years of below-normal precipitation, with 
range and pasture conditions generally poor. 
Drought-related timber losses have increased as 
drought-stressed trees became weak and more 
susceptible to insect attack. Fishery conditions 
continued to be poor in Central and Southern 
California, although heavy May precipitation in 
Northern California increased stream flows and 
improved conditions for waterfowl and upland 
game in the northern half of the state. 

DWR's Drought Center (which is not funded by 
SWP contractors) began operation in April 1988 
and continues to monitor drought-affected areas; 
coordinate drought activities with State, federal, 
and local agencies; and assist in resolving drought 
problems. 

On September 21, 1989, the Drought Center pub
lished a memorandum report, "Drought Conditions 
in California." In October 1989, "Drought Finan
cial Assistance Programs from the Federal and 
State Governments" was published. This report 
contains brief descriptions of 33 federal and State 
programs, administered by 11 different federal . 
and State agencies, which are designed to proVIde 
drought-related financial assistance. The vari?us 
programs assist qualified farmers, ranchers, lIve
stock producers, rural residents, resident~ o~ small 
communities, public and private water dIStnCts 
and agencies, political subdivisions, nonprofit 
organizations. small and medium-scale commercial 
tree producers, aquaculturists. Indians, an~ ,some 
drought-impacted businesses and commUnItIes. 

With California facing a fifth year of drought. the 
Drought Center will continue its operations to 
monitor drought-related problems throughout the 
state and prepare contingency plans for a dry 
1991. 



Marin Municipal Water District 

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

DWR has since participated in several meetings 
with Marin and representatives of Napa County 
Flood Control and Water Conservation District 
and Solano County Water Agency. DWR has also 
provided information to Marin's consulting firm, 
which has prepared a comprehensive water plan 
for the district based on an assessment of current 
supply, demand, and distribution systems. 

Interim use of the North Bay Aqueduct to deliver 
water purchased from an undetermined source in 
the Central Valley is still under study. Marin has 
agreed to pay DWR for a study to assess the 
capability and costs of conveying water to Marin 
through the North Bay Aqueduct. 

Before such use could occur, mutually beneficial 
agreements between DWR, the NBA contractors, 
and Marin would be negotiated. 

San Joaquin Valley Drainage Program 

Agricultural production and the environment in 
western San Joaquin Valley are threatened by 
high salt concentrations and other elements con- 
nected with drainage from imgated agriculture. 
Attention to these problems has focused on 
Kesterson Reservoir in the federal service 
area, where USBR began cleanup efforts in 
January 1988, based on a revised order issued by 
the State Water Resources Control Board. In 
addition to the on-site cleanup, uncontaminated 
lands surrounding Kesterson Reservoir are being 
acquired as mitigation for loss of wildlife habitat 
caused by the closure of the reservoir. 

With the discovery of problems similar to 
Kesterson's in and surrounding agricultural drain- 
age evaporation ponds within the Tulare Lake 
Basin, attention is now being focused on south- 
em, as well as northern, San Joaquin Valley. The 

State-Federal San Joaquin Valley Drainage Pro- 
gram was established to pursue solutions to drain- 
age- and selenium-related problems both in the 
federal and State service areas. DWR representa- 
tives closely monitor this program, serve on many 
of its advisory committees and groups, and ac- 
tively participate on the interagency study team. 

To study and implement recommendations based 
on the results of the program within the State 
service areas, DWR has recently combined aLl 
four of its drainage-related activities into a single 
program. The four activities are: (1) drainage 
monitoring and evaluation, (2) drainage reduction, 
(3) drainage treatment, and (4) evaporation pond 
investigations. The program will also assist other 
agencies throughout the westem San Joaquin 
Valley. 

Under the drainage monitoring and evaluation 
program, DWR has collected and evaluated drain- 
age water data for many years. Since the early 
1980s, this activity has concentrated on the occur- 
rence, movement, and fate of selenium in areas 
where drainage problems exist. Since mid-1988, 
activity has been focused on the Tulare Lake 
Basin, where a network of shallow ground water 
monitoring wells (20 feet deep) has been installed 
and sampled in cooperation with the U.S. Geo- 
logical Survey. This effort will continue with the 
installation of a number of deeper monitoring 
wells (100 feet deep) in selected areas of the 
Tulare Lake Basin. 

Under DDWR drainage reduction demonstration 
program, projects and studies are, at present, 
concentrated in northern San Joaquin Valley. The 
projects are aimed toward increasing irrigation 
efficiency, reducing deep percolation losses, and 
reusing drainage water for agroforestry projects. 
As projects are completed in the northern portion 
of the drainage problem areas, efforts will be 
reoriented toward the southern portion. Additional 
studies and projects will be initiated wherever the 
differing soils and hydrogeology of the Tulare 
Lake Basin necessitate them. 

DWR's drainage treatment programs included the 
Los Banos Demonstration Desalting Facility, 
which began operation in late 1983. Except for 
solar pond operations, the facility was closed in 
1986, following the shutdown of the San Luis 
Drain by the U.S. Department of the Interior. 



Since then, solar pond system operations have 
also been concluded. The testing of a vertical- 
tube foamy-flow evaporator (VTFE) powered by 
solar pond thermal energy has been completed. 
The Los Banos facility is now being cleaned up 
and equipment is being removed. 

DWR is cooperating with other agencies to es- 
tablish a multiagency drainage treatment facility 
to investigate selenium-specific removal methods. 
An agreement between Westlands Water District 
and Califomia State University, Fresno, has been 
signed to establish the facility. DWR will be 
participating in various activities at the facility, 
including bacterial selenium removal (sponsored 
by USBR). 

DWR's evaporation pond investigation program, 
initiated in 1986, has been coordinated with 
local, federal, and other State agencies to develop 
acceptable criteria for designing, constructing, 
operating, and managing the ponds to minimize 
impacts to wildlife and ground water. The Evap- 
oration Pond Coordination Committee, chaired 
under this investigation, meets quarterly with all 
interested parties to disseminate the latest infor- 
mation regarding evaporation ponds. In addition, 
the investigation has funded a variety of contracts 
for studies to gain a better understanding of the 
ecology, wildlife impacts, chemistry, and manage- 
ment of the evaporation ponds. 

Threatened and Endangered Species 

In August 1989, the California Fish and Game 
Commission listed winter-run chinook salmon as 
endangered under the California Endangered Spe- 
cies Act. Also in August, the National Marine 
Fisheries Service enacted emergency listing of the 
winter run as threatened under provisions of fed- 
eral law. In response to these listings, NMFS and 
DFG designated a multi-party recovery team to 
plan actions designed to restore the run to popu- 
lation levels that allow its removal from the State 
and federal lists. DWR is a member of the recov- 
ery team. 

In 1989, the listing led to intensified monitoring 
at the Skinner Fish Facility to determine if the 
transfer of water from the Yuba County Water 
Agency to the SWP and DFG resulted in in- 
creased take of downstream migrating winter run 

salmon at the facility. No winter-run juveniles 
were salvaged during the transfer period. 

Another species of fish that has been salvaged at 
the Skinner Fish Facility is the Delta smelt. In 
August 1989, DFG proposed that the Delta smelt 
be listed as threatened or endangered. In late 
August 1990, the Califomia Fish and Game Com- 
mission will discuss the proposed listing of the 
Delta smelt and take one of three actions: list it 
as threatened or endangered; deny the proposal 
for listing; or defer the decision until more infor- 
mation about the fish becomes available. 

Auburn Dam and Reservoir 

In 1967, USBR began preliminary construction 
activities for a 685-foot-high concrete arch dam 
on the North Fork American River near Auburn. 
The dam would have impounded a 2.3 million- 
acre-foot multipurpose reservoir to provide CVP 
water supply, power generation, recreation, flood 
control, and fishery enhancement. After founda- 
tion preparation was completed in 1976, construc- 
tion was suspended to permit further study of 
seismic and design issues. 

After intensive studies by eminent engineers, 
geologists, and seismologists, the Secretary of the 
Interior concluded in 1980 that a safe dam could 
be constructed. A concrete gravity dam was 
recommended in lieu of the original thin arch 
design, but final design was deferred pending 
resolution of questions about flows in the lower 
American River. 

While the issue of minimum flows was being 
considered, a State-federal task force was formed 
in October 1984 to recommend a program for 
completion of the project. In mid-1986, USBR 
offered a cost-sharing proposal to prospective 
water and power purchasers of a full-sized 
(2.3 million-acre-foot) project. No real interest 
was expressed, primarily because of the relatively 
high cost of the new water supply and a weak 
market for electrical energy. 

USBR analyzed several sizes of Auburn Reser- 
voir, ranging from a 315,000-acre-foot single- 
purpose flood control reservoir to the original 
2.3 million-acre-foot multipurpose proposal. 
USBR's July 1987 report examined cost alloca- 
tion alternatives, but made no recommendations. 



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

The Corps of Engineers has continued to study 
flood control options for the lower American 
River area, including the concept of an Auburn 
Reservoir with flood control as the primary objec- 
tive, but with the possible addition of a modest 
amount of water supply capability to meet future 
local water needs. 

The Corps worked with State and local interests 
to develop a scope of study and cost-sharing 
agreement for a Corps feasibility study that would 
include Aubum Dam. On June 17, 1988, The 
Reclamation Board, DWR, and the Corps execu- 
ted a cost-sharing agreement for a 28-month in- 
vestigation. The State agencies agreed to accept 
responsibility for the 50 percent nonfederal share 
of the cost of the investigation. Half the nonfed- 
era1 contribution is being furnished by local spon- 
sors (Sacramento County, the City of Sacramento, 
Reclamation District 1000, Sutter County, Placer 
County, and the American River Flood Control 
District). DWR is assisting the Corps in evalua- 
tion of local water supply aspects, but no further 
consideration is planned of Auburn Reservoir as a 
potential source of additional water supply for the 
SWP, and no SWP funds are being expended for 
the Corps' investigation. 

Three versions of an Aubum Dam are under 
consideration by the Corps: (1) a single-purpose 
flood control dam, (2) a single-purpose flood 
control dam with provisions to permit later en- 
largement for other purposes, and (3) an ex- 
pandable flood control dam and purchase of land 
required for a multipurpose project. 

The Sacramento Area Flood Control Agency was 
formed in 1989 to act as the local sponsor for 

the project. In February 1990, after holding public 
hearings, SAFCA informed The Reclamation 
Board and the Corps of Engineers that it 
supported construction of an expandable flood 
control dam at the Auburn site. SAFCA recom- 
mended that DWR assist local water agencies to 
develop specific proposals to resolve local water 
supply, storage, and conveyance problems. DWR 
is assisting in these efforts. 

Water Rights Management 

DWR operates SWP storage and diversion facili- 
ties to meet criteria established in the State 
Water Resources Control Board's Decision 1485. 
Currently SWRCB is conducting multi-phase 
proceedings to determine new standards for 
protection of Bay-Delta beneficial uses. 

Bay-Delta Hearings 

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

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

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



Based on evidence from Phase I and other infor- 
mation and analyses, SWRCB staff prepared a 
draft water quality control plan and a draft 
pollutant policy document, which were released 
for public review on November 3, 1988. DWR, 
and many of the other hearing participants, had 
many factual, legal, and policy concerns with the 
draft plan. 

Because of strong opposition to the draft 
plan, SWRCB held a special workshop on 
January 9, 1989, to receive comments on it. 
DWR and several other participants recommended 
a rescoping of the plan and process. DWR also 
offered to sponsor a series of technical workshops 
to address specific issues and concerns raised by 
the draft plan. The Board subsequently directed 
its staff to revise the work plan for the hearing 
process and revise the water quality control plan 
to address only water quality issues, such as sal- 
inity, THMs, and temperature. Consideration of 
flow requirements and export limits was deferred 
to later phases. The Board also accepted DWR's 
offer to sponsor the technical workshops, and the 
first workshops were held in February 1989. 

At its July 20, 1989 meeting, SWRCB accepted a 
revised hearing work plan, which provides a 
much more open process. This rescoping will 
lengthen the hearing process considerably. The 
Water Quality Phase (formerly Phase 11) began in 
December 1989, about one year later than origin- 
ally scheduled, with a hearing on the draft Pol- 
lutant Policy Document. After a series of public 
workshops, the Board accepted a final Pollution 
Policy Document at its June 21, 1990 meeting. 

DWR has continued to host a series of workshops 
for all hearing participants to address specific 
technical issues such as supply/demand analysis 
(including consideration of reasonable levels of 
urban and agricultural water conservation), opera- 
tion studies, Delta agriculture, water year clas- 
sifications, and Delta hydrodynamics and salinity. 
As of July 1990, the operation studies workgroup 
had completed over 70 operation studies analy- 
zing the impacts of various alternatives proposed 
in the November 1988 draft plan and several 
additional alternatives being considered for the 
revised plan. 

In January 1990, Board staff released portions 
of a revised draft water quality control plan, 

and the Board held a series of workshops in 
February 1990 to receive comments. After re- 
vising and completing the draft plan, Board staff 
released a revised plan in June 1990. The Board 
will conduct a formal hearing on the plan in 
August 1990. After the formal hearing, the Board 
will adopt a final plan, probably in late 1990. 

Following adoption of the water quality control 
plan, the Board has scheduled a Scoping Phase in 
the first quarter of 1991 to receive evidence on 
other planning activities, facilities development, 
negotiated settlements, and legislative action. The 
Board will then develop alternatives for protection 
of beneficial uses of Bay-Delta waters and incor- 
porate these in a draft environmental impact re- 
port, The process will then enter the water rights 
phase (formerly Phase 111), when evidence will be 
taken on the draft EIR and water rights issues. 
As the last step, the Board expects to adopt a 
final EIR and a water rights decision to replace 
Decision 1485 by the end of 1992. 

Delta Water Quality 
Monitoring and Reporting 

In compliance with SWRCB Decision 1485, 
DWR continues to monitor water quality in the 
Sacramento-San Joaquin Delta and Suisun Marsh. 
This monitoring is required to ensure that water 
quality standards are met, to identify changes that 
may be related to SWP operations, and to assess 
the effectiveness of the Delta Water Quality Con- 
trol Plan in protecting the beneficial uses of Delta 
and Suisun Marsh waters. 

A variety of physical, chemical, and biological 
constituents are monitored by six automated, mul- 
ti-parameter shoreline installations and biweekly 
sampling at 26 discrete sites. Water quality pro- 
files of the main channels are also recorded bi- 
weekly, using instrumentation aboard DWR's 
laboratory work boat, the San Carlos. DWR 
maintains 34 tide and 16 electrical conductivity 
recorders in the Delta, as well as a network of 
continuous electrical conductivity and stage recor- 
ders throughout Suisun Marsh. Additionally, soil 
chemistries are determined at 5 1 representative 
sites, as provided in the Suisun Marsh Plan of 
Protection. DWR also participates in interagency 
studies and contributes to an extensive water 
quality data base which is used in determining 
ecological relationships in the Bay-Delta system. 



Water quality information generated from these 
monitoring programs is electronically processed 
and stored in the Environmental Protection Agen- 
cy's "Storet" data management system and in 
DWR's Water Data Information System. Tabula- 
tions of basic data and an evaluation report on 
Delta water quality conditions are submitted for 
annual SWRCB review. Copies of reports from 
1975 through 1988 are still available. Monthly 
compliance reports on Suisun Marsh water quality 
standards are also submitted for SWRCB review. 

Suisun Marsh 

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

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

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

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

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

In March 1987, DWR, USBR, DFG, and the 
Suisun Resource Conservation District signed the 
Suisun Marsh Preservation Agreement. The agree- 
ment includes definitions of water quality stan- 
dards and construction staging for the marsh and 
details for implementing the protection plan. 

In October 1988, the Suisun Marsh Salinity Con- 
trol Gates--a key feature of the protection plan-- 
became operational. At the end of the first con- 
trol season (October 1988 through May 1989), 
the Suisun Marsh Technical Committee 

(TECHCOMM) recommended additional testing of 
the structure to determine its effect on channel 
salinities. The parties to the Suisun Marsh Preser- 
vation Agreement therefore petitioned the State 
Water Resources Control Board to test the Suisun 
Marsh Salinity Control Gates again this control 
season (October 1989 through May 1990). 
SWRCB approved the petition, provided that 
operation of the gates would not adversely affect 
beneficial uses in the marsh. Execution of the 
petition required SRCD and DFG to provide 
operational guidance to DWR. 

Test guidelines developed by TECHCOMM resul- 
ted in "full bore" operation of the gates in all 
months except December, when tides and hydrol- 
ogy provided an opportunity to test the marsh's 
response to a simulated gate failure. As a result 
of December's test, the collected data identified a 
significant rise in channel water salinities during 
the period when the gates were open. At the 
completion of the test, the gates were returned to 
"full bore" operation and the channel water salin- 
ities returned to pre-test levels. Analysis of these 
data identified specific regions where additional 
data collection is necessary and provided informa- 
tion to calibrate DWR's hydrodynamic and salin- 
ity model. By cooperative effort and good 
engineering judgment, TECHCOMM decisions 
resulted in water salinities well below required 
levels throughout eastern marsh channels for the 
entire control season. 

Although operation of the Salinity Control Gates 
helped DWR meet water salinity objectives for 
the channels of the eastern Suisun Marsh during 
four of the eight months of the 1988-89 control 
season, and during two months of the 1989-90 
control season, salinities at a representative 
control station (S-33) in the western marsh were 
higher than allowed by Decision 1485 or Preser- 
vation Agreement standards. Consequently, DWR 
and USBR, guided by Article 8 of the Preserva- 
tion Agreement, have begun work on a supple- 
mental EIR/EIS for a proposed facility in western 
Suisun Marsh. Unless an alternative is identified 
during the environmental assessment process that 
will provide reasonable assurance for compliance 
with channel water quality standards set by the 
Preservation Agreement and Decision 1485, the 
next facility will be the Boynton-Cordelia Unit, a 
water transfer channel three-and-a-half miles long, 
scheduled to be operational by October 1994. 



Identification and evaluation of potential impacts 
of the Boynton-Cordelia Unit, or of any altema- 
tive, on channel water salinities will be based 
upon the knowledge gained from analyzing the 
monitored data and from extensively using 
DWR's hydrodynamics and salinity mathematical 
model for Suisun Bay, Suisun Marsh, and the 
Delta. If, during the development of the supple- 
mental EIR/EIS, DWR and USBR determine that 
the Boynton-Cordelia Unit will probably not pro- 
vide the required water quality, or that another 
alternative would provide equivalent or better 
results at a lower cost, the Preservation Agree- 
ment may be revised or renegotiated to allow 
replacing the Boynton-Cordelia Unit with the 
better alternative. 

Western Delta Municipal Water Users 

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

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

During the 1988-89 water year, both agencies had 
below-average water supplies, as defined in the 
contracts. Water of usable quality was available 
to CCWD for 26 days, compared with the con- 
tract standard of 142 days. For Antioch, usable 
water was available for 46 days, compared with 
the standard of 208 days. The deficiencies 
(116 days for CCWD and 162 days for Antioch) 
were not offset by credit days accumulated during 
prior years of above-average supplies, because 
those credits were used up in the 1987-88 water 
year. Payments were $18,752.70 to CCWD for 
12,067 acre-feet in 116 days and $219,905.46 to 
Antioch for 1,229.69 acre-feet in 162 days. 

Western Delta Industrial Water Users 

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

A water entitlement contract was executed on 
November 16, 1987, with Fibreboard Corporation, 
now owned by Gaylord Container Corporation see 
Bulletin 132-88, page 54). Under this agreement, 
DWR will make payments to Gaylord Corporation 
for water years 1986-87, 1987-88, and 1988-89 to 
compensate the company for added costs it in- 
curred for the substitute water supply and treat- 
ment required because of the operation of the 
SWP. DWR will coordinate with Gaylord Cor- 
poration to compute the payments according to 
contract provisions. 

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

Delta Agricultural Water Users 

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

South Delta Activities 

The last four years of negotiations and coopera- 
tion among DWR, USBR, and the South Delta 
Water Agency have produced interim resolutions 
to some of the water level, circulation, and qual- 
ity problems in the southern Delta. Negotiations 
are proceeding toward a long-term agreement to 
resolve these problems. These negotiations began 



when water quality standards for the southern 
Delta were not included in the State Water 
Resources Control Board's Decision 1485. Subse- 
quently, SDWA filed a lawsuit against the Board 
for failing to set southem Delta standards in 
Decision 1485. 

The Board had excluded the southern Delta be- 
cause (1) negotiations between DWR, USBR, and 
the South Delta Water Agency were under way 
when Decision 1485 was being prepared, and 
(2) the Board did not have enough information 
about water conditions in the area to set stan- 
dards. After the Board informed SDWA that it 
must petition SWRCB for any motion to adopt 
standards, SDWA restated its position that the 
Board must act to adopt standards for the south- 
em Delta and indicated also that the agency's 
negotiations with DWR and USBR had come to 
an impasse. 

In 1982, SDWA filed a lawsuit against DWR and 
USBR over the effects of SWP and CVP opera- 
tions on water quantity and quality in the south- 
em Delta. The parties have been actively negotia- 
ting since then In 1985, DWR and SDWA 
signed an interim lener of intent for DWR to 
construct facilities, dredge certain channels, and 
eliminate water level and water circulation prob- 
lems resulting from the construction and operation 
of the SWP. 

The lener of intent included a plan for (1) dredg- 
ing the upper five miles of Tom Paine Slough, 
(2) installing siphons in Tom Paine Slough if the 
dredging were not sufficiently effective, (3) devel- 
oping Clifton Court Forebay operational criteria, 
and (4) constructing a weir in Middle River. 
The dredging of Tom Paine Slough was comple- 
ted in October 1986, and siphons were installed 
in June 1989. The Middle River weir was con- 
structed in May 1987, and the center portion was 
removed at the end of September 1987. The re- 
movable center portion of the weir was then 
reinstalled for the 1988 and 1989 imgation sea- 
sons. These activities have improved water levels, 
circulation, and quality in the southem Delta. 

In October 1986, a framework agreement for 
settling litigation was signed by USBR, DWR, 
and SDWA. The agreement includes provisions 
for (1) negotiating a long-term plan of physical or 
operational solutions, (2) determining cost-sharing 

and responsibilities for the implementation of the 
long-range plan, (3) using interim New Melones 
releases to improve the south Delta water supply, 
and (4) cancelling the April 1987 trial date. The 
trial date has since been vacated and legal action 
stayed. 

Also, SDWA agreed to release claims against 
DWR for alleged water level damage caused by 
SWP operations in the southern Delta. This re- 
lease will be in effect for the duration of the 
agreement. The agreement is an interim solution; 
both agencies, with USBR as third party, expect a 
permanent solution within the next year. 

Davis-Grunsky Act Program 

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

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

Any city, county, district, or other political sub- 
division of the State is considered an eligible 
local agency. Mutual water companies or other 
private organizations and individuals are not eligi- 



ble. Eligibility is also based upon conformance 
with the California Water Plan, statewide benefit 
of a proposed project, and the agency's inability 
to obtain financing from other sources. 

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

loans for construction of local water projects; 

loans for acquisition of reservoir sites for 
proposed water projects; 

loans for feasibility reports on proposed proj- 
ects for which construction loans are reques- 
ted; 

grants for part of the construction cost of any 
dam and reservoir properly allocated to recre- 
ation; 

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

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

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

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

DWR and the California Water Commission joint- 
ly administer the Davis-Grunsky Act under poli- 
cies and procedures set forth in the California 
Administrative Code, a Joint Statement of Poli- 
cies, and the Davis-Grunsky Act itself. Through 
1989, approximately $127 million of the allocated 
$130 million has been disbursed or contracted for 
loans, grants, and administrative costs. The bal- 

ance of remaining funds has been allocated for 
the grant to Palmdale Water District/Littlerock 
Creek Irrigation District to rehabilitate 
Littlerock Dam. 

The following were principal actions under the 
Davis-Gmky Act program during the report 
period. 

Big Bear Municipal Water District, San 
Bemardino County, has completed Phase I 
work on the repair of Bear Valley Dam (to 
meet earthquake safety standards) and 
$3,277,601 in grant funds have been dis- 
bursed. The remaining $364,178 of Phase I 
grant funds will be disbursed after the site 
inspection and the State Controller's audit 
have been completed. DWR cannot estimate 
the starting date for Phase I1 of the project 
(replacement of the roadway across the dam) 
because Caltrans must first construct a re- 
placement bridge downstream. 

Home Gardens County Water District, San 
Bemardino County, has received a $2,500,000 
loan to construct a water supply and distribu- 
tion system. 

Littlerock Creek Irrigation District, Los 
Angeles County, had a $2,000,000 loan ap- 
proved by the California Water Commission 
for upgrading and expanding the community's 
water distribution system. The contract for the 
project was validated by the court, and DWR 
has granted an extension to July 1, 1990 for 
the district to complete all contract conditions. 

Palmdale Water District/Littlerock Creek Ir- 
rigation District, Los Angeles County, filed a 
request for a Preliminary Determination of 
Eligibility for a $3,000,000 grant. The grant 
would assist in the repair of recreational facil- 
ities. The districts are preparing the formal 
grant application and have begun developing 
the required environmental documentation. 

Strathmore Public Utility District, Tulare 
County, executed a contract for a $1,860,050 
loan to assist in construction of a $3,000,000 
project to provide drinking water to the com- 
munity of Strathrnore and adjacent lands. This 
joint project with the Lindsay Strathmore 



Irrigation District is scheduled for completion 
in 1992. 

Legislation 

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

Federal Legislatlon 

No federal legislation of interest to DWR was 
enacted in 1989. 

State Legislation 

The following State laws enacted in 1989 were of 
interest to DWR. 

AB 444, Chap. 715 of 1989: Enacts the Envi- 
ronmental Water Act of 1989, which authorizes 
DWR to use Environmental Water Fund money 
for water resource projects or programs that will 
contribute significant environmental benefits and 
for projects or programs of public agencies that 
will reduce the amount of agricultural drainage 
water or improve the quality of that water. It 
authorizes DWR to make grants to the City of 
Los Angeles for projects to protect Mono Lake. 
The Environmental Water Fund is proposed to be 
funded by SWP repayments of construction funds 
to the California Water Fund. 

AB 1222, Chap. 423 of 1989: Extends until 
January 1, 1994, the requirement that each State 
lead agency consult with the Department of Fish 
and Game to ensure that actions authorized, fund- 
ed, or carried out by the State lead agency are 
not likely to jeopardize the continued existence of 
endangered or threatened species. 

AB 1442, Chap. 716 of 1989: Cancels the obli- 
gation of the General Fund to reimburse the SWP 
$1 8 1.8 million for fish and wildlife enhancement 
and recreation and cancels an equal amount of 
the obligation of the SWP to reimburse the 
California Water Fund; also provides for transfers 
from the California Water Fund to the Delta 
Flood Protection Fund in fiscal years 1989-90 
through 1998-99; provides for automatic offset of 
future Davis-Dolwig expenditures against the re- 
maining SWP debt to the California Water Fund; 
creates the Environmental Water Fund and de- 

clares legislative intent to appropriate a total of 
$65 million for purposes set forth in AB 444. 

AJR 36, Chap. R-112 of 1989: Declares legisla- 
tive endorsement of the Northwest Power Plan- 
ning Council's action to amend the Columbia 
River Basin Fish and Wildlife Program to include 
a spill agreement to increase salmon and steel- 
head population originating in the Columbia River 
Basin. Asks the President and Congress to do 
whatever is necessary, including providing fund- 
ing, to implement the agreement and install ap- 
propriate bypass facilities. 

SB 297, Chap. 124 of 1989: Reallocates 
$6 million deposited in the Califomia Water 
Fund to the Delta Flood Protection Fund. 

SCR 62, Chap. R-173 of 1989: Declares State 
policy to implement the actions recommended in 
the Upper Sacramento River Fisheries and Ripar- 
ian Habitat Management Plan. 

Litigation 

The following summaries describe significant 
litigation of concern to the SWP during the report 
period, July 1, 1989, through June 30, 1990. 

Control Over SWP Operations 

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

SDWA alleges that CVP operations in the San 
Joaquin River unlawfully reduce the quantity 
and diminish the quality of water flowing in the 
San Joaquin River to the southern Delta; that 
operation of the SWP and CVP pumps violates 
southern Delta rights by lowering water levels, 
reversing flows, and diminishing the influence of 
the tides; and that the Secretary of the Interior's 
designation of the "Stanislaus River Basin" for 
purposes of atlocating water from New Melones 
Reservoir violates southern Delta rights by not 



including the southern Delta in the basin. SDWA 
asked for declaratory and injunctive relief. 

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

February 1986 Flood Cases 

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

Of the 44 Yuba County claims, 31 were coor- 
dinated and assigned to a Coordination Trial 
Judge. They are scheduled for trial in October 
1990. The Butte, El Dorado, and Sonoma County 
cases were not coordinated and will proceed to 
trial individually. Two class actions in Sutter and 
Sacramento counties are scheduled for trial in 
April 1991. 

Kern River lntertie 

Kern Property Corporation v. State of California, 
filed December 29, 1982, in Kern County Super- 
ior Court. This suit involves water rights, Kern 
River Intertie operations, and the operation of the 
California Aqueduct. Plaintiff claims that water to 
which it is entitled is being intercepted into the 
Intertie. A related case, River West, Inc. v. State 
of California, was dismissed in 1988. Certain 
districts agreed to indemnify the State at the 
time the Intertie was built if litigation regard- 
ing its operation was brought. Settlement is 
being discussed. 

Energy Cases 

DWR v. Lake County, filed October 1987, Lake 
County Superior Court. DWR is challenging the 
validity of Lake County's Electricity Generation 

Tax ordinance as it applies to DWR's Bottle 
Rock Powerplant and is claiming a refund of the 
$1.7 million paid the county. DWR asserts that 
the tax is, in effect, an ad valorem tax on State 
property, and is prohibited by the State Constitu- 
tion. Payment of the tax was a prerequisite to 
challenging the ordinance in court. The answer 
was filed in January 1988. DWR is also follow- 
ing Sacramento Municipal Utility District v. 
Sonorna County, where SMUD is challenging a 
similar ordinance. DWR filed a brief as a friend 
of the court. The court granted SMUD's motion 
for summary judgment. Sonoma County has ap- 
pealed the judgment. 

Environmental Cases 

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

NPC filed an answer asserting general denials on 
December 28, 1987. The answer also raises sev- 
eral affirmative defenses and requests a jury trial. 
The court granted EPA's motion for summary 
judgment as to NPC's affirmative defenses but 
denied EPA's motion for summary judgment on 
EPA's case-in-chief. A pretrial conference was 
scheduled for July 1990, but EPA indicated it 
would seek a continuance of that date. 

Construction Cases 

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



DWR and NPC have sued the general contractor 
for the powerplant (Fluor Power Services), the 
cooling tower contractor (Boecon), and the mater- 
ials supplier (Las Vegas Building Materials) 
alleging that they failed to ensure an adequate 
specification for the concrete mix, failed properly 
to supervise the placement of concrete, and mis- 
represented the quality of the aggregate. After 
NPC demolished the old towers, the court granted 
defendants' motion to dismiss the case, on the 
ground that plaintiffs had disobeyed the court's 
order regarding demolition. The court also award- 
ed attomey fees to defendants as a further sanc- 
tion. The dismissal and award of attomey fees are 
being appealed. 

Inverse Condemnation 

Bowles, et al. v. Last Hills Water District, et a/ . ,  
filed October 4 ,  1988, in Kern County Superior 
Court. Bowles complains that his lands have been 
damaged by a rising water table. He alleges that 
the damage is caused by drainage from imgated 
lands in Lost Hills Water District. Lost Hills 
received the water from Kern County Water 
Agency, which receives the water from the State 
Water Project. KCWA is defending DWR pur- 
suant to an indemnity provision in the water 
supply contract between KCWA and DWR. The 
case is still in discovery. 
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Chapter IV 
Design, Construction, and Land and Right of Way 

Activities 

This chapter discusses SWP design, construction, 
and land and right of way work within the con- 
struction divisions shown in Figure 8. The fol- 
lowing sections report on work that was under 
way between July 1, 1989, and June 30, 1990. 

Design Activity 

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

North San Joaquin Division 

Additions to Banks Pumping Plant include a ser- 
vice bay at the north end of the existing plant; 
pump units 8, 9, 10, and 11; and appurtenances. 
The Design Office is checking submittals for the 
nine contracts that have been awarded and has 
initiated design for the station service replacement 
contract. AU facilities are planned to be opera- 
tional by December 1991. 

Design work for Skinner Fish Facility, Phase 111, 
consists of preparation of plans and specifications 
for the addition of a new building to house three 
holding tanks for fish. The building, which will 
be adjacent to the existing Fish Protective Facility 
at Clifton Court Forebay, will include appurtenant 
piping and a valve gallery. Each holding tank 
will have a maximum operational capacity of 
30 cfs. Design work was completed in the sum- 
mer of 1990, and all facilities are targeted to be 
operational by December 199 1. 

East Branch Enlargement 
(Mojave and Santa Ana Divisions) 

Enlargement of the East Branch of the California 
Aqueduct, to be completed in two stages, will 
accommodate an additional flow of 1,500 to 
1,683 cfs in the affected reaches. Most of the 

enlargement work will be completed during first- 
stage construction. The second stage of the East 
Branch Enlargement has not yet been scheduled. 

The final design for the Antelope Siphon 
Third Barrel is being revised to reflect the 
modification of the scope of the contract. 
Design revisions are scheduled for completion in 
September 1990. A separate contract will be 
let to jack the portion of the Antelope Siphon 
Pipeline that passes under the AT&SF Railroad. 
Design work for the Mojave Siphon Second Bar- 
rel is under way with plans and specifications 
scheduled for completion by October 1990. Both 
barrels of the Mojave Siphon will deliver water 
to the Mojave Siphon Powerplant. 

Design work for the enlargement of Pearblossom 
Pumping Plant to house five additional pumping 
units has also been completed, along with design 
work for the additional third discharge line and 
portions of the fourth discharge line. During the 
first stage of the plant enlargement, three units 
will be installed, each with 375 cfs design capa- 
city. Two of the new units will raise the total 
plant capacity to 2,200 cfs, and the third will 
serve as a spare unit to enhance the plant's reli- 
ability for delivering scheduled flows. 

The third discharge line and portions of the 
fourth discharge line are being completed under 
two contracts. The portions of both lines that 
are within the plant bowl were included in a 
separate contract to permit further analysis of 
the safety of prestressed concrete pipe. There 
were concerns for the use of this type of pipe 
following the sudden failure of a section of the 
Mojave Siphon. A heavier steel cylinder lining 
and thicker mortar coating will be used for the 
Pearblossom application. The use of two contracts 
for the discharge lines permitted work to progress 
at the headworks within a system outage between 
December 4, 1989, and February 2, 1990. 



Table 12. SWP Design Activity in Progress, July 1989 - June 1990 

NORTH SAN JOAQUIN DIVISK)N 
South Bay Aqueduct 

Skinner Fish Facility 

flood Control Project 

SOUW SAN JOAQUIN DIVISION 
November 1988 

Buena Vista Pumping Plant 

Wheeler Ridge Pumping Plant 

Chrisman Pumping Plant 

TEHACHAPI DIVISION 
Edmonston Pumping Plant 

MOJAVE DIVISION 

East Branch Enlargement 
Canals and Structures 

Pearblossom Pumping Plant 

Mojave Siphon Powerplant 

Devil Canyon Powerplant 

M A  ANA DIVISION 

SWP GENERAL 



The third discharge line will be operational in 
March 1991. The portion of the fourth discharge 
line that is not included in these two contracts 
will be designed and constructed at a later date. 

Mojave Siphon Powerplant, which is a new 
power-generating facility on the East Branch 
of the California Aqueduct, will contain three 
10.8-MW generation units, each capable of 
passing 960 cfs. The plant is scheduled to be 
operational by mid-1994. Final design work on a 
contract for turbines, generators, and governors 
has been completed and awarded. Equipment is 
now being manufactured. 

Design work on the initial contract was com- 
pleted in May 1990. All other contracts for this 
facility will be under design in 1990. 

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

Contracts for the warehouse, cofferdam, and 
office trailer shelter were completed and accepted 
in 1988. Design for the initial contract and con- 
tracts for the bypass valve, turbine, valves, 
governors, generators, penstock, switchgear, 
switchboards, transformers, and penstock butterfly 
valve have also been completed and are currently 
under consvuction or are being manufactured. 
Design work for a contract to modify the Rialto 
Pipeline is under way, and it will be completed 
in December 1990. 

Miscellaneous Design Activity 

Design activities for repairs to and modifications 
of existing facilities throughout the SWP are also 
included in Table 12 under the category entitled 
"SWP General." These activities include the de- 
sign of San Antonio Turnout on the South Bay 
Aqueduct, roof preservation of buildings, stone 
slope-protection at Barker Slough, seepage repair 
at Mile 56, repair of pipeline mortar lining at 
Mojave Siphon, miscellaneous completion work 
(North Bay Aqueduct Completion Contract), and 

dewatering and excavation work (Mojave Siphon 
Dewatering and Excavation). 

Construction Activity 

Table 13 lists the major SWP construction 
in progress between July 1, 1989, and 
June 30, 1990. The following sections describe 
the most significant construction activities during 
this reporting period. 

Energy Supply 

Because of an insufficient firm steam supply, 
the 55-MW turbine-generator at Bottle Rock 
Powerplant continues to produce electrical 
energy at a reduced rate. Consequently, oper- 
ational testing of the cooling tower could not 
be performed. This requirement was deleted in 
order to close out the construction contract. 
DWR received a cash refund from the construc- 
tion contractor for this deletion. 

The contract to furnish and install a sulphur 
melting system at Bottle Rock Powerplant was 
completed in March 1990. A contract to repair 
the Francisco Sump and the West Coleman Sump 
in Francisco Leasehold was let in July 1989 and 
completed in September 1989. 

Oroville Division 

The stator rewind of Units 2, 3, and 4 at 
Thermalito Powerplant was completed in January 
1990. A contract for the installation of fiber optic 
cable for the Oroville communication system was 
let in June 1989 and completed in January 1990. 
Recoating of switchyards and the transformer yard 
at Hyatt and Thermalito pumping-generating 
plants is scheduled to start in May 1990. 

Suisun Marsh 

The Suisun Marsh Salinity Control Gates have 
been operational since October 1988. A contract 
to modify the gates was let in the spring of 1990. 

North Bay Aqueduct, Phase II 

All Phase I1 facilities have been operational since 
1988. A contract was let in September 1989 to 
provide stone slope-protection for Barker Slough 



Table 13. Construction Activity in 

Oroville Communication System 

SUlSUN MARSH FACILITIES 
Suisun Marsh Salinity Contrd Gates 

NORTH BAY AQUEDUCT, PHASE II 

NORTH SAN XlAQUlN DIVISION 
Skinner Fish Facili 

Banks Pumping Plant 

Miscellaneous 

SAN WlS DNlSK)N 
Gi ie l i  Pumping-Generating Plant 

SOUTH SAN JOAQUlN DIVISION 

TEHACHAPI DIVISION 
Edmonston Pumping Plant 

MOJAVE DIVISION 
Alamo Powerplant 



progress, July 1989 June 1990 

Canals and Siphons 

peabkmmPumphgPlant 
Enlargement, Phase II 

Molave-Powerplant 
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intake channel at critical locations. This work was 
completed in October 1989. 

nishing of wearing rings and cap screws and 
replacement of 230-kV main circuit breakers is 
now in progress. 

North San Joaquin Division 
South San Joaquin Division 

The following activities are currently in progress 
for the enlargement of Banks Pumping Plant, 
Phase 11: furnishing and installing four vertical 
centrifugal pumps, pump motors, pump discharge 
valves, transformers, switchboards and switchgear, 
and completion contract. Construction of a service 
bay and installation of a bridge crane were com- 
pleted in early 1990. Construction work is cur- 
rently in progress to prepare for installing the 
first two pump units and is also under way for 
the completion contract. 

During May and June 1990, emergency repairs 
were performed to stop leakage at Mile 56 of the 
California Aqueduct. To facilitate the repairs, 
two cofferdams were built and the standing 
water between them pumped out. Crews ex- 
cavated 25 feet below the bottom of the canal 
and backfilled the excavated area with a compac- 
ted mixture of clay and gravel that is impervious 
to water. Normal operations resumed in mid-July, 
after a new concrete lining was completed. 

The repairs were scheduled during May and June, 
when Decision 1485-mandated restrictions on 
Delta pumping were in effect. During the repairs, 
water deliveries were made from storage in San 
Luis Reservoir. 

Other construction completed in this division 
includes miscellaneous road work, reconstruction 
of the Middle River tidal barrier, temporary clo- 
sure on Old River, and fumishing camer rings 
and cap screws for an 84-inch pump discharge 
valve at Banks Pumping Plant. 

Construction contracts started during this reporting 
period include protective exterior coating of South 
Bay Surge Tanks, Del Valle Surge Tank, and 
Cordelia Surge Tank. Construction of a new hold- 
ing tank building at the Skinner Fish Facility is 
scheduled to begin in 1990. 

San Luis Division 

Work under two contracts for furnishing replace- 
ment pump impellers for Buena Vista, Wheeler 
Ridge, Chrisman, and Oso pumping plants is 
currently in progress. Work started on rewinding 
existing pumping unit motors at Buena Vista, 
Wheeler Ridge, Chrisman, and Edmonston pump- 
ing plants. Recoating discharge lines at Chrisman 
Pumping Plant also began. 

Tehachapi Division 

Repair of the motor for Unit 2 at Edmonston 
Pumping Plant was completed in August 1989. 
Repair of the Unit 7 stator was completed in 
February 1990. A potentially dangerous section 
(60 linear feet) of the discharge lines' adit tunnel 
was reinforced with steel liner plates, concrete 
backfill, and cement grout. 

Mojave Division 

Additional repairs were made on the Mojave 
Siphon break that occurred in November 1988. 
The work, which was completed during a 
scheduled outage from December 1989 through 
January 1990, consisted of applying mortar lining 
to the repaired section. 

DWR's consultant continued to assist in re- 
solving the turbinelgenerator shaft vibration and 
bearing problems at Alarno Powerplant. The test 
data gathered in 1988 were analyzed by DWR 
personnel, D m ' s  consultant, and the turbine and 
generator manufacturers. The analysis revealed 
excessive deflection in the shaft and a lower 
critical speed than the design required. D m ' s  
consultant recammended that an intermediate shaft 
bearing be provided and an existing bearing be 
stiffened. Both the turbine contractor and the 
generator contractor submitted their proposals for 
correcting the problem. DWR's Design Office 
evaluated these proposals and directed that the 
necessary remedial work be performed. 

Construction contracts in this division involved 
repairs to and maintenance of existing facilities. 
At Gianelli Pumping-Generating Plant, the h r -  



East Branch Enlargement 

Enlargement of the East Branch of the California 
Aqueduct by raising the lining on the canal rea- 
ches between Alamo Powerplant and Mojave 
Siphon was completed in June 1988. Modification 
of existing check structures from Alamo Power- 
plant to Mojave Siphon is now in progress, with 
a scheduled completion date of May 1991. 

Construction required for the enlargement of the 
15 existing siphons is well ahead of schedule. 
Work has been completed on 13 of the siphons. 
Work on nine circular siphons was completed in 
January 1990, well ahead of the scheduled com- 
pletion date of April 1990. 

Numerous construction contracts have been let for 
the enlargement of Pearblossom Pumping Plant, 
including: initial plant construction; vertical cen- 
trifugal pump Units 7, 8, and 9; motors for the 
pumps; discharge valves, switchgear and switch- 
boards; bridge cranes; and 230-kV equipment. 

Concrete construction for the plant structure star- 
ted in June 1989. A contract for construction of a 
third discharge line was let in September 1989 
and is well under way. A completion contract 
was let in November 1989, and this work is also 
well under way. 

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

Concrete construction for the plant structure 
and the second penstock support pedestals is in 
progress. Steel penstock pipe sections are being 
installed and welded. 

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

Powerplant was let in August 1989. A contract 
for the initial powerplant structure was advertised 
in the spring of 1990. This facility is scheduled 
to be operational in 1994. 

Santa Ana Division 

All emergency repair work on Box Springs 
Turnout was completed in September 1989. 

Miscellaneous Construction Contracts 

Numerous repairs to and modifications of 
existing SWP facilities were in progress 
during this reporting period. This work is 
also shown in Table 13. Major contracts included 
roof preservation on 28 buildings in all the field 
divisions and installation of acoustic flowmeters 
at various SWP pumping plants and powerplants. 

Land and Right of Way Activity 

In fiscal year 1989-90, DWR spent $15 million 
for land acquisition in excess of credits for sales 
of surplus property and return of condemnation 
deposits. The total net expenditure for SWP right 
of way through June 30, 1990, was $178 million. 
Twenty parcels (approximately 1,000 acres) were 
acquired during this fiscal year. The cumulative 
total of excess lands sold was 929 parcels 
(13,645 acres). 

Sixty-four leases were monitored during the re- 
porting period; annual revenues for the fiscal year 
totaled $720,000. 

DWR's land and right of way program for fiscal 
year 1989-90 included the following actions: 

Local Facilities 

One 17.89-acre parcel was acquired on West 
Capitol Avenue in West Sacramento for use 
as a corporate yard. 

Energy Supply 

The transfer of land rights for Bottle Rock 
Road to Lake County was completed. 

The first construction contract (for furnishing and 
installing three vertical Francis turbines, gener- 
ators, and governors) for the new Mojave Siphon 



North Bay Aqueduct 

Three parcels were acquired, completing all 
acquisition for this project. Payment for the 
restoration of the City of Fairfield's Linear 
Park was completed. 

South San Joaquin Division 

Acquisition of the remaining six parcels for 
the California Aqueduct silt removal program 
was cancelled. The Division of Operations 
and Maintenance determined that the parcels 
were not required. This land acquisition pro- 
gram is now complete. 

One parcel was acquired along Maricopa 
Highway for drainage and spoil. 

Seven parcels containing over 700 acres were 
acquired for the Kern Water Bank program. 

East Branch 

Eight parcels were acquired for the East 
Branch Enlargement. Six parcels remain to be 
acquired. Negotiations are in progress. 

Safety of SWP Facilities 

Although DWR inspects SWP dams at least an- 
nually, DWR is required, by specific federal and 
State regulations, to retain consultants to peri- 
odically advise, review, evaluate, and make 
recommendations about SWP dams and associated 
generating plants. These consultants report to the 
Director upon the issuance, modification, or re- 
newal of any certificate of approval for any SWP 
dam; review the SWP's FERC-licensed facilities 
every five years and prepare a detailed report for 
submittal to FERC; and/or review, at least once 
every five years, the operational performance of 
SWP dams not licensed by FERC. 

In addition, DWR monitors the long-term opera- 
tional performance of each SWP dam by col- 
lecting and evaluating performance data of SWP 
dams and periodically preparing reports. These 
reports are reviewed by the Divisions of Opera- 
tions and Maintenance, Design and Construction, 
and Safety of Dams. They are also reviewed and 
incorporated into the independent consultants' 
reports. These reviews and the independent 

consultants' reports generate recommendations 
that DWR then implements to ensure continued 
safe operation of SWP dams and associated 
powerplants. 

Between July 1, 1989, and June 30, 1990, this 
program included the following activities. 

A FERC consulting team was retained in June 
1989 to perform the fourth five-year indepen- 
dent safety evaluation of the FERC-licensed 
Oroville facilities. This team submitted separ- 
ate reports of each of the five SWP dams to 
DWR in November 1989. These reports made 
recommendations for general maintenance and 
surveillance improvements; they were for- 
warded to FERC, along with an action plan 
to implement the team's recommendations. In 
April 1990, FERC accepted the action plan 
submitted by DWR. 

A FERC consulting team was retained to 
prepare a five-year independent safety evalua- 
tion of Cedar Springs and Pyramid dams. The 
inspections were made in August 1989, and 
the reports were transmitted to FERC in 
February and April 1990, respectively. In 
May and June 1990, FERC accepted the res- 
pective plans of action submitted by DWR. 

DWR's review board for the five-year inde- 
pendent consultant's review of Castaic and 
Pyramid dams was convened in  September 
1989. As recommended by the review board, 
DWR will evaluate the safety of Castaic Dam 
spillway, considering the slab offsets and the 
stability of the left abutment. The seismic 
stability of Pyramid Dam was evaluated and 
found to be satisfactory. 

Pyramid Dam's ability to safely pass the 
probable maximum flood was evaluated. It 
was concluded that there would be adequate 
freeboard to accommodate the flood. 

A federal Safety Evaluation of Existing Dams 
(SEED) investigation of O'Neill Dam raised 
the possibility of dam foundation liquefaction 
during an earthquake. DWR retained a two- 
member consultant board to review the find- 
ings of the investigation and suggest correc- 
tive actions. DWR and USBR personnel met 
with the board in 1989 and 1990 to establish 



design criteria for proceeding with plans and 
specifications for dam modification. 

The monitoring of cracks at Sisk Dam is con- 
tinuing. No new cracks have been observed 
since 1986. 

Monitoring of the upstream slope protection 
at Sisk Dam, which has become distressed, is 
continuing. 

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

USBR agreed to delay safety studies for Los 
Banos Detention Dam until final plans for 
Los Banos Grandes Dam have been deter- 
mined, provided that the detention dam's 

early warning system has been approved by 
USBR. DWR has sent a letter to USBR 
stating that the present early warning system 
is adequate for all contingencies. 

The following activities are expected during the 
1990-91 fiscal year. 

DWR's review board for the five-year inde- 
pendent consultant's review of Del Valle, 
Patterson, Bethany, and Clifton Court Forebay 
dams will be convened in October 1990. 

DWR's review board for the five-year inde- 
pendent consultant's review of Frenchman, 
Antelope, and Grizzly Valley dams will be 
convened in the spring of 1991. 

A FERC consulting team will be retained in 
the spring of 1991 to prepare the FERC five- 
year independent safety evaluation of Alamo 
Powerplant and related facilities. 



Table 14. Water Contractors' Requests for 
Entitlement Water 1 989 through 1994 

a) Includes deferred entitlement. 



Chapter V 
SWP Water Supply, Present and Future 

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

Future Water Delivery Plans 

DWR requests each long-term SWP contractor to 
prepare an estimate of short-term (five-year) SWP 
water requirements annually and an estimate of 
long-term SWP water requirements every three 
years. These projections form the basis for 
DWR's water planning and project operation 
studies in the upcoming year. 

In September 1989, DWR requested each contrac- 
tor's projections of monthly SWP water require- 
ments for the years 1990 through 1994. By early 
October 1989, SWP contractors submitted these 
projections to DWR. These estimates included 
entitlement water and permit water for the City 
of Vallejo. 

After reviewing SWP water management plans 
and current plans for future facilities, as pre- 
sented in this bulletin, DWR based long-term 
(1995-2035) water delivery projections on in- 
formation submitted by the contractors in 
October 1988, with one exception: The Metro- 
politan Water District of Southern California's 
long-term projections were assumed to be the 
same as those submitted in October 1987 (see 
Bulletin 132-88). 

The Metropolitan Water District of Southern 
California has notified DWR that need for SWP 
water within MWD's service area is increasing at 
a rate much greater than had been projected in 
the past. MWD recently indicated that new pro- 
jections show available Colorado River supplies 
may be less than previously assumed and could 
require MWD to request its maximum entitlement 
in the mid-1990s. 

DWR intends to analyze the effects of MWD's 
projections on SWP delivery capability. The 
analysis will be based on an SWP operations 
study that will determine the timing of initial 
operation of needed SWP facilities, including: 
(1) improvements in the south Delta and removal 
of the diversion limitation on the Corps' permit; 
(2) enlargement of the San Luis Canal; (3) addi- 
tional units at Pearblossom Pumping Plant; (4) in- 
creasing the Santa Ana Valley Pipeline's capacity; 
and (5) possible West Branch improvements. 
DWR will also evaluate the need for additional 
power supplies required to deliver MWD's maxi- 
mum annual entitlement. 

Results of the studies will be published in Bul- 
letin 132-91. 

Entitlement Water 

Table 14 shows the SWP contractors' projected 
short-term (1990-1994) entitlement water needs 
submitted in the fall of 1989. The table also 
shows projections submitted in the six previous 
years. The contractors' long-range projections for 
entitlement water are shown in Appendix B, 
Table B-5B, included within this bulletin. 

Initial entitlement water requests for 1990 totaled 
3,218,790 acre-feet--1,975,004 acre-feet for muni- 
cipal and industrial purposes and 1,243,786 acre- 
feet for agricultural purposes. Because of below- 
average precipitation in calendar year 1989, DWR 
initially approved 72 percent of requests for agri- 
cultural water and 100 percent for municipal and 
industrial water. Due to a continuation of dry 
conditions into 1990, in accordance with the 
water delivery criteria set forth in the DWR 
report entitled "State Water Project Water Deliv- 
ery Risk Analysis and Criteria for 1990," DWR 
approved 50 percent of agricultural requests and 
maintained full deliveries for municipal and in- 
dustrial requests. The approved entitlement water 
deliveries for 1990 totaled 2,469,405 acre-feet, 
reflecting the final approval of 629,441 acre-feet 
of entitlement water for agricultural purposes. 



Miscellaneous Water 

Some types of water other than entitlement 
water are scheduled for 1990 delivery. As of 
May 31, 1990, miscellaneous water deliveries 
include 128,596 acre-feet of 1989 canyover en- 
titlement delivered in January, February, and 
March; 748 acre-feet of permit water for the City 
of Vallejo; and 4 acre-feet of unscheduled water 
delivered to Oak Flat Water District. 

SWP Water Delivery Capability 

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

The firm yield of existing SWP facilities is ap- 
proximately 2.4 million acre-feet per year, based 
on the historical dry period from 1928 through 
1934. Since 1987, contractor requests for entitle- 
ment water have exceeded that amount (see 
Table 14). In addition to continued planning of 
physical features to improve firm yield, DWR and 
the SWP contractors have been examining alterna- 
tive operational strategies to improve the existing 
facilities' average annual delivery capabilities. 
Particular attention has been focused on methods 
outside the conventional firm yield procedures, 
involving a calculated risk of reduced deliveries 
in some years. 

Since 1978, operational decisions for the SWP 
have been based on an annual analysis of the risk 
of delivering water instead of storing it for future 
needs. Such a risk analysis provides a rational 
means of deciding how much water to deliver in 
a given year and how much to leave in storage to 
provide for subsequent dry periods. 

The risk analysis procedure was designed to as- 
sure a high probability of meeting delivery 
schedules for the current year and following year. 
During the first years of its use, the procedure 
was based on an assumption of a water supply 
equivalent to that of the two driest years on rec- 
ord. The procedure, termed the "Rule Curve" 
beginning in 1979, has three parts. The first part 

uses known beginning storage (canyover from the 
previous year), defined target storage (end-of-year 
storage in SWP conservation facilities), and his- 
torical hydrology to chart annual SWP water 
delivery capability against an index of the unim- 
paired runoff of streams entering the Sacramento 
Valley. The second part uses the chart and peri- 
odic forecasts of the index to determine capability 
of the SWP to deliver water. The forecast ordin- 
arily used is that which would probably be ex- 
ceeded 99 percent of the time. The third part of 
the procedure is allocation of the calculated water 
delivery capability to contractors and confirmation 
of the result, using a complete operations study. 
If the operations study shows that the delivery 
schedule cannot be met, the schedule is reduced 
to the amount which can be delivered; otherwise, 
the total and the allocation are confirmed. 

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

In 1985, DWR reviewed the roles that target 
storage and dry period duration played in the risk 
analysis procedure. With the SWP water contrac- 
tors' approval, the 1986 Rule Curve incorporated 
a schedule of target storage which decreased each 
year by equal amounts, reaching a minimum after 
seven years. The target selected each year de- 
pended on the canyover storage and the previous 
year's target storage. Further study and informa- 
tion led to a lowering of the schedule of target 
storage in 1987. Beginning in 1988, target storage 
was calculated by formula based solely on the 
water stored in conservation facilities at the start 
of the water year. 

In 1989, the Rule Curve was retitled the 
"Water Delivery Risk Analysis" (WDRA). The 
Four Basin Index was renamed the "Sacramento 
River Index" (SRI), and "conservation storage" 
was interpreted to include Lake Oroville, the 
State's share of San Luis Reservoir, and the bal- 
ance owed to DWR by the Bureau of Reclam- 
ation under the Coordinated Operation Agreement. 
The development of the 1989 WDRA was based 
on the same criteria used in 1988, but the pro- 
cedure for determining delivery approvals was 



changed. Departing from the 99 percent used 
previously, the initial delivery approval was in- 
creased by basing it on a forecast of the SRI 
with a probability of exceedence of approximately 
90 percent. As in previous years, DWR reviewed 
the water supply forecast and the Risk Analysis 
monthly to determine if, because of changing 
water supply conditions, approved deliveries could 
be increased. The SWP contractors understood 
that the results of the final Risk Analysis study 
would be more conservative than the interim 
monthly reviews and that approved 1989 delivery 
amounts could potentially be lowered if dry water 
conditions continued. As in all previous years, 
monthly updates were based on 99 percent proba- 
bility of exceedence. To smooth the transition 
from the 90 percent to the 99 percent forecast, 
the monthly updates for February and March 
were allowed only to increase approved deliver- 
ies. The same rule was applied to the May and 
June updates, unless conservation storage would 
thereby become less than the minimum require- 
ment of 1.0 million acre-feet. 

The WDRA procedure for 1990 was based on the 
same criteria used for 1989, with one exception. 
That one difference is due to the requested deliv- 
eries by MWDSC to place water into ground 
water storage in the San Joaquin Valley via a 
proposed exchange program with the Arvin- 
Edison Water Storage District. Principles for stor- 
age of water via the AEWWD program required 
that no deliveries be made for ground water stor- 
age if delivery deficiencies are applied to any 
contractor. The 1990 WDRA ensured that re- 
quested deliveries to the AEIMWD program 
would be eliminated before application of any 
delivery deficiencies. 

The 1990 Risk Analysis procedure is again being 
implemented on a one-year trial basis, as it has 
been since 1986. 

Delta Water Management 

The future SWP water supply greatly depends on 
water management in the Sacramento-San Joaquin 
Delta (Figure 9). Other State agencies and several 
federal regulatory agencies are also concerned 
with water management issues and therefore have 
become involved in the Delta water supply plan- 
ning process. The complexity of these water- 

related issues is reflected in the environmental 
documentation process, which started in 1987 
with scoping meetings and will take three to five 
years to complete. 

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

North Delta Water Management Program 

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

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

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

The U.S. Army Corps of Engineers is the lead 
federal agency in the North Delta Water Manage- 



Figure 9. The Sacramento-San Joaquin Delta 
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ment Program through its regulatory permit auth- 
ority. DWR filed for a Department of the Army 
permit in March 1989, initiating the formal 
EIR/EIS process for the program. In May 1989, 
the Corps distributed a public notice and pub- 
lished a Notice of Intent in the Federal Register, 
while DWR distributed a Notice of Preparation. 
Comments received as a result of these notices 
were included with the final scoping report for 
the program, issued in December 1989. A draft 
EIR/EIS for the North Delta Water Management 
Program is scheduled for completion in 1990. 

West Delta Water Management Program 

Under the West Delta Water Management Pro- 
gram, DWR and the Department of Fish and 
Game are investigating water management needs 
in the western Delta. This investigation, which 
focuses on Sherman Island, was initiated by a 
1981 contract between the North Delta Water 
Agency and DWR that called for water supply 
protection or an overland water supply facility for 
Sherman Island. The investigation was furthered 
by Sherman Island's importance in protecting 
Delta water quality and SWP water supply reli- 
ability. Because Sherman Island is situated where 
fresh river water and salty bay water meet and 
mix, the island's levees are crucial for preventing 
permanent flooding, which would increase saline 
intrusion and raise chloride levels in water flow- 
ing around the west end of the Delta to Banks 
Pumping Plant. 

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

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

a minimizing oxidation and subsidence; 

a increasing recreational opportunities; and 

a enhancing the reliability of the SWP. 

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

One alternative is to change land use practices 
on Sherman Island by implementing a proposed 
wildlife management plan. This plan, in coor- 
dination with other Delta planning programs, can 
significantly benefit wildlife and flood control. 
A feasibility report prepared by the Department 
of Fish and Game in October 1988 outlines the 
specifics of the plan. DWR and DFG will be 
contacting landowners on Sherman Island about 
their willingness to sell their land or allow an 
environmental easement. If a majority of the 
landowners agree to one of these options, and an 
agreement between DWR and DFG on cost shar- 
ing is reached, purchasing will begin before the 
end of 1990. No land will be condemned. 

Altering land use practices on Sherman Island as 
proposed in the wildlife management plan could 
address the major issues and meet the objectives 
of the West Delta Water Management Program. 
Up to 10,000 acres of wildlife and waterfowl 
habitat would be provided, while subsidence 
would be reduced, recreational opportunities 
would be increased, and the need for an overland 
facility could be eliminated. In conjunction with 
the rehabilitation of levees on Sherman Island, 
substantial flood control benefits and water supply 
reliability to both the SWP and the CVP would 
also be provided. 

providing habitat for waterfowl and wildlife; 
South Delta Water Management Program 

a improving flood control; 

identifying potential wildlife habitat mitigation 
projects; 

a protecting highways and utilities; 

The South Delta Water Management Program is 
one of three programs under way to address local 
and statewide issues in the Delta and is a vital 
step in DWR's future water banking program. 
The environmental documentation process has 



been employed to provide information for the 
public, government agencies, and decision makers 
about the potentially significant effects of imple- 
menting the program. 

The Delta is an important resource with a com- 
plex and sensitive environment. As California's 
population grows, the Delta will become even 
more important as a major source of water. In 
addition to their many local agricultural and rec- 
reational uses, Delta waterways are home to many 
species of fish and wildlife. Delta waterways also 
convey water to the SWP and CVP diversions in 
the south Delta. DWR and USBR, which operate 
these facilities, have proposed a series of actions 
in response to: 

a an October 1986 framework agreement be- 
tween DWR, USBR, and the South Delta 
Water Agency committing all three parties to 
work together to develop mutually acceptable, 
long-term solutions to the water supply prob- 
lems of local water users within the SDWA 
service area. 

a 1984 legislation authorizing Los Banos 
Grandes Reservoir, which would store winter 
flows south of the Sacramento-San Joaquin 
Delta; and 

a need to increase the operational flexibility 
and reliability of the SWP to meet contrac- 
tors' requests (which, more than half the time, 
exceed the existing annual delivery capability) 
and improve the quality of water supplies, 
thereby reducing future difficulties and mini- 
mizing costs of treating drinking water. 

The preferred alternative being proposed includes 
(1) enlarging Clifton Court Forebay from 2,180 
surface acres to about 5,000 acres with new in- 
takes at Old and Middle rivers; (2) enlarging 
some existing channels to improve conveyance 
and circulation; (3) constructing up to four 
barrier facilities in channels to improve local 
water levels, circulation, and water quality; and 
(4) obtaining a Corps permit to increase diversion 
capability, allowing Banks Pumping Plant to 
pump at 10,300 cfs for winter banking. 

By adjusting seasonal diversions (winter banking), 
the loss of young striped bass from pumping can 
be reduced. New facilities and increased opera- 

tional flexibility will improve local agricultural 
water conditions, while increasing the reliability 
and quality of SWP deliveries. Improved flow 
patterns will help salmon and steelhead migrations 
in the San Joaquin River. Dredging of shallow 
channels will improve navigation and open scenic 
stretches to boaters. 

The program will provide many positive environ- 
mental effects and correct existing unfavorable 
conditions. Wildlife habitat losses due to the 
enlargement of Clifton Court Forebay will be 
mitigated by adopting a wildlife management plan 
on Sherman Island or other locations as appropri- 
ate. In addition, DWR and USBR are committed 
to negotiate with the Depamnent of Fish and 
Game to identify additional protective measures 
for the Bay-Delta estuary. 

A negative declaration for land purchases was 
published in April 1990. The draft EIRIEIS for 
the South Delta Water Management Program is 
scheduled for public release in early July 1990. 
Public hearings are planned for September 1990. 

Joint Corps-DWR Feasibility-Level Delta 
lnvestlgatlon 

In October 1982, the Corps of Engineers com- 
pleted a draft feasibility report and draft 
environmental impact statement which addressed 
flooding, levee deterioration, and salinity intru- 
sion, as well as recreation and wildlife needs, in 
the Delta. DWR has been closely coordinating its 
Delta planning programs with the Corps' efforts 
to update and finalize this report. DWR and the 
Corps are now developing a cost-sharing agree- 
ment for updating the Corps' report and coor- 
dinating planning studies. 

Special Flood Control Projects 

In March 1988, the California Legislature enacted 
the Delta Flood Protection Act of 1988. This law 
created the Delta Flood Protection Fund and de- 
clared legislative intent to appropriate $12 million 
annually until January 1, 1999, for programs to 
prevent Delta flooding. The funds are to be div- 
ided equally between two programs: the Delta 
Levee Maintenance Subventions Program (which 
provides local assistance funding for maintenance 
and improvement of Delta levees) and the Special 
Flood Control Projects. 



The Special Flood Control Projects are mandated 
for the protection of the towns of Walnut Grove 
and Thomton and the eight islands of the western 
Delta--Bethel, Bradford, Holland, Hotchkiss, 
Jersey, Sherman, Twitchell, and Webb. Not only 
do these islands have urbanized areas, public 
facilities, and public benefits that require protec- 
tion, but they are also critical to the protection of 
water quality in the Delta. Because fresh and salt 
waters mix nearby, flooding any of these islands 
would allow saline water to intrude further into 
the Delta. 

In July 1989, the Legislature approved the flood 
control plan for Thomton and Walnut Grove. The 
plan recommends some immediate levee improve- 
ments, as well as several long-term improvements 
to levees, channels, and facilities. Implementation 
of the plan has begun. Negotiations for local cost 
sharing are under way, the environmental review 
process has been initiated, and a contract for 
project design is being drafted. This work is 
being closely coordinated with the planning for 
the North Delta Water Management Program. 

The Fast-Track Plan. To protect the eight is- 
lands of the western Delta, the Special Flood 
Control Projects are being implemented in two 
steps. Under the first step, the "fast-track plan, 
actions were immediately initiated to benefit all 
eight islands. In September 1989, the California 
Water Commission approved these actions, which 
are now under way. 

Rehabilitation of Critically Unstable Levees. 
During the 1989-90 fiscal year, local engin- 
eers identified nine critical sites on six is- 
lands. Drilling, logging, and testing for all the 
sites have been completed. A report prepared 
by DWR's Northern District Geology Section 
summarizes the data for seven of the sites 
and proposes remedial actions. Repair of three 
of these sites has been completed. 

Documentation of Levee Encroachments on 
Bethel Island and Hotchkiss Tract. Structures 
encroaching on the levees conceal seepage, 
boils, rodent burrows, cracks, and other 
causes of levee instability. In addition, these 
structures restrict access to sections of the 
levees where improvements or repairs may be 
needed. In August 1989, DWR documented 
130 levee encroachments on these two is- 

lands. A report addressing the encroachments 
has been completed. 

Investigations of Subsidence. Subsidence of 
peat soils is a major concern throughout the 
Delta. For every foot an island subsides, there 
is a geometric increase in water pressure on 
the levee, which then increases the probability 
of flooding if levees are not correspondingly 
widened. Recognizing the seriousness of this 
problem, the Delta Flood Protection Act of 
1988 requests DWR to monitor subsidence 
and study its causes. DWR has therefore con- 
tributed $130,000 to the U.S. Geological Sur- 
vey for an investigation of subsidence in the 
Delta. Preliminary monitoring of deep and 
shallow subsidence has revealed that peat 
oxidation, wind erosion, and tillage are the 
primary causes of surface subsidence on Delta 
islands. Studies now under way are focusing 
on the underlying physical and chemical pro- 
cesses that lead to surface subsidence. 

Publication of Global Positioning System Sur- 
vey Data. In 1989, surveys of the Delta were 
performed by satellite using the Global Posi- 
tioning System. The data obtained by these 
surveys are being used to verify elevations in 
the Delta and to assure that levee improve- 
ments will provide adequate freeboard for 
high-water conditions. The National Geodetic 
Survey will eventually publish data acquired 
from these field surveys. In the meantime, 
DWR is assisting the U.S. Geological Survey 
in producing an interim report on the surveys 
and the verified Delta elevations. 

Coordination of Efforts To Use Imported 
Dredged Material for Levee Rehabilitation. If 
analyses demonstrate that it will not degrade 
Delta water quality, imported dredged material 
could be used to create new wetlands and 
protect existing levees at reduced cost to local 
reclamation districts. The Corps of Engineers 
is conducting a reconnaissance study to iden- 
tify potential sites within the Delta for relo- 
cating 60 million cubic yards of material that 
may be dredged between 1989 and 1995 to 
deepen ship channels. The San Francisco Bay 
Conservation and Development Commission is 
also studying similar alternatives for the dis- 
posal of dredged material. 



The Long-Term Plan. To augment the initial 
flood control actions, a long-term plan was a p  
proved in May 1990 by the California Water 
Commission as the second step in implementing 
the Special Flood Control Projects. This long-term 
plan will guide DWR in determining how future 
appropriations can best be spent to protect the 
eight western Delta islands. As mandated by the 
Delta Flood Protection Act of 1988, DWR has 
prepared a list assigning priorities to the eight 
islands based upon two criteria: (1) each island's 
urbanized areas, public facilities (utilities, high- 
ways, county roads), and public benefits (water 
quality, recreation, wildlife) that need protection; 
and (2) each island's need for flood protective 
work to stabilize levees, ensure compliance with 
current minimum levee standards, and eliminate 
levee encroachments. Using weighted criteria for 
each identified item in these two categories, 
DWR has determined that Bethel Island, Hotch- 
kiss Tract, and Sherman Island are high-priority 
islands for flood control projects; Jersey Island, 
Webb Tract, and Twitchell Island are medium- 
priority islands; and Bradford Island and Holland 
Tract are low-priority islands. 

These priority classifications will guide the dis- 
tribution of funding for flood protection projects. 
They will not necessarily eliminate funding for 
lower-priority islands requiring flood protection 
actions. For instance, critical levee problems will 
be repaired, and levee standards will be gradually 
updated to provide higher levels of protection for 
all islands, regardless of priority. Additional con- 
siderations for the distribution of funding are the 
degree to which a project will reduce subsidence 
and the extent to which a project will use plan- 
ning for projects already under way, such as the 
Sherman Island Wildlife Management Plan. 

Potential Means to Augment 
Water Supply 

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

changes in public attitudes about acceptable water 
development. 

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

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

The short- and long-term solutions under con- 
sideration are discussed in more detail on the 
following pages. 

Lake Oroville Inflow Enhancement 

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

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

This program emphasizes augmenting streamflow 
by increasing the snowpack. It is being developed 
from a five-year prototype project canied out in a 
remote area of the Middle Fork Feather River 
near Johnsville. The final operational plan is 
being designed and implemented by a USBR 
weather scientist whose services have been ob- 
tained under a contract with DWR. The prototype 
project is totally funded by DWR. Environmental 
documentation for this program and for possible 
future expansions of the program will also be 
provided by DWR. 



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

Implementation of the program started in 
October 1988 with the issuance of a negative 
declaration for the prototype runoff enhancement 
program. In November 1988, three propane dis- 
pensers were installed to permit evaluation of the 
functional capabilities of the equipment control 
system and to provide information on the effec- 
tiveness of propane for enhancing precipitation. 

During the winter of 1988, the propane dis- 
pensing system was tested and its effectiveness 
evaluated. The evaluation indicated that the pro- 
pane dispensing equipment needed modification 
and that the communications system needed im- 
provement. In the fall of 1989, two propane dis- 
penser installations were again employed to test 
and evaluate the effectiveness of the modified 
equipment and the new communications system. 

In October 1989, work was initiated on environ- 
mental documentation required by the U.S. Forest 
Service that will allow the installation of addi- 
tional propane dispensers on USFS-owned lands. 
These additional sites are needed for full implem- 
entation of the 10-site prototype runoff enhance- 
ment program. 

Banks Pumping Plant, Additional Units 

The most advanced program for water supply 
augmentation is the installation of additional 
pumping units at Banks Pumping Plant. The 
plant was built to accommodate eleven units, 
but only seven were initially installed. On 
December 30, 1987, DWR's Director signed a 
Notice of Determination, and the installation 
schedule for the four additional units shifted 
from the planning phase to the design and con- 
struction phase. 

The new units, each with a design capacity of 
1,067 cfs, are scheduled to be operational in 
1991. 

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

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

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

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

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



Offstream Storage South of the Delta 

Los Banos Grandes Reservoir. DWR has ex- 
amined a number of potential offstream storage 
sites south of the Delta. Currently, the most 
promising potential surface water development is 
an offstream storage project on Los Banos Creek 
in western Merced County. The proposed Los 
Banos Grandes Reservoir would store excess 
water pumped from the Delta and conveyed about 
80 miles southward via the California Aqueduct. 

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

The current study plan calls for completion of a 
feasibility report in November 1990 and draft 
EIR/EIS in September of 1990. The feasibility 
report will present a project formulated for the 
SWP only and describe alternatives incorporating 
CVP storage andlor pumped-storage power devel- 
opment in partnership with one or more electric 
utilities. 

DWR has selected a Los Banos Grandes Reser- 
voir capacity of 1.73 million acre-feet for the 
SWP-only formulation. The main dam, on Los 
Banos Creek, would be a zoned embankment with 
a height of 414 feet above the original streambed. 
Total embankment volume would be 13 million 
cubic yards. A major saddle dam would require 
approximately the same volume of embankment 
as the main dam. Water would be lifted about 
130 feet from the California Aqueduct to the 
existing Los Banos Reservoir (a 34,600-acre-foot 
flood detention reservoir constructed to protect the 
aqueduct). A second pumping-generating plant at 
the base of Los Banos Grandes Dam would oper- 
ate under a maximum static head of 435 feet. 
Both plants would have a design capacity of 
3,500 cfs in the pumping mode and 4,650 cfs in 
the generating mode. Under the most optimistic 
schedule for decisions and approvals, construction 
of the Los Banos Grandes Reservoir development 
could begin in 1995. 

The feasibility investigation has focused on the 
engineering and environmental aspects of the 
project. Geologic studies determined that founda- 
tion conditions are suitable for the major struc- 
tures and that suitable embankment materials 
(primarily stream gravels and alluvial soils) are 
available within the reservoir area. Preliminary 
designs and cost estimates were initially prepared 
for a range of sizes of reservoirs and associated 
pumping-generating plants. The estimated first 
cost at October 1989 prices (not including mitiga- 
tion/compensation measures or recreational facility 
costs) ranged from about $450 million for a 
1.2 million-acre-foot basic water supply project to 
over $1.1 billion for a staged project incorpor- 
ating 420 MW of pumped-storage power capacity. 
With the selection of the 1.73 million-acre-foot 
capacity reservoir for the SWP-only formulation, 
these costs were further refined. The feasibility- 
level first costs (not including costs of mitiga- 
tion/compensation measures or recreation costs) 
for the 1.73 MAF alternative are estimated at 
$740 million. 

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

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

There are four or five farmsteads within the res- 
ervoir area, none of which is now permanently 
occupied. An unpaved county road crosses the 
upper end of the reservoir, but public access to 
most of the project area is minimal. There are no 
developed water supplies within the project area 
for imgated agriculture, but about 900 acres have 
been cultivated for production of dry-farmed 



grain. Several shallow wells have been developed 
to provide stock water and domestic supplies to 
the farmsteads; the pumps are wind-powered, 
since there is no commercial electric service in 
the area. 

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

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

Wetlands. Although the project site is in an 
arid zone, areas within it are classified as 
wetlands under the Corps of Engineers' cri- 
teria for administering Section 404(b)(l) of 
the federal Clean Water Act. These include 
portions of Los Banos Creek near the dam 
site and numerous small areas of seasonal 
marsh associated with stock water ponds or 
small springs and seeps. Under federal regula- 
tions, the Corps may issue a permit for a 
project that would destroy a wetland site only 
if there is no practicable alternative with less 
adverse environmental consequences. A con- 
sultant is assisting in defining project impacts 

on wetlands and in recommending mitigation 
and/or compensation measures. Meanwhile, 
DWR is reexamining and expanding past 
studies of alternatives to determine if there 
are practicable alternatives that would not 
affect wetlands or have other significant ad- 
verse environmental consequences. 

Sycamore Alluvial Woodlands. Los Banos 
Grandes Reservoir would inundate about 10 
miles of Los Banos Creek. The lower 6 miles 
of that reach is a broad alluvial floodplain 
that supports an extensive stand of California 
sycamores. The strip of sycamores averages 
about 800 feet in width and covers approxi- 
mately 600 acres. The trees are typically 
quite large, with trunk diameters averaging 
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. This woodland, surrounded 
by relatively barren grasslands, has substantial 
value as wildlife habitat. Compensation 
through replacement or improvement of com- 
parable habitat will be a challenge, because 
the Los Banos Valley sycamore grove is re- 
portedly the largest in the area. The 
California sycamore is not considered a 
threatened or endangered species, but Lhe 
wildlife habitat it  provides is relatively scarce 
in the San Joaquin Valley. Under the Clean 
Water Act, the Environmental Protection 
Agency may ban use of a site determined to 
have an unacceptable adverse effect on wild- 
life. To determine the most effective methods 
of restoring or creating sycamore woodland 
habitat, DWR has developed a pilot program 
to evaluate survival parameters for over 1,200 
sycamores ranging in size from seedlings to 
established trees. This program will provide 
information for the mitigation plan. 

DWR's planning cxperience on Los Banos 
Grandes reinforces the lessons learned from 
numerous prior investigations of major water 
resources developments. Planning and implemen- 
tation of major projects are becoming increasingly 
complex because of the myriad laws, regulations, 
and administrative procedures that must be satis- 
fied. Since the best sites have already been uscd, 
the engineering aspects have also become more 
challenging, but the potential project-stopping 
issues are often environmental impact concerns. 



Over 1,200 trees will be planted and studied for DWR's sycamore pilot program. 

KellogglLos Vaqueros Reservoirs. Contra 
Costa Water District is formulating a plan to 
meet emergency storage needs and alleviate water 
quality problems associated with its present water 
supply system. Key elements of the plan include 
modification or relocation of the Rock Slough 
intake, construction of a new reservoir at the Los 
Vaqueros site, and construction of new pumping 
facilities and a canal system to connect the intake 
facilities and reservoir. 

Based on an environmental impact report for the 
project issued in August 1986, Contra Costa 
Water District began purchasing lands within the 
Los Vaqueros watershed. Since early 1987, 
CCWD has purchased 3,615 acres of the water- 
shed lands. Purchase negotiations are under way 
for approximately half the remaining 16,400 acres 
within the watershed boundaries. Because of dis- 
agreements over compensation amounts, condem- 

nation procedures arc undcr way for thc rcst of 
the land. 

In November 1988, the votcrs of CCWD passcd a 
ballot measure authorizing thc district's Board of 
Directors to issue $350 million in bonds to fi- 
nance the Los Vaqueros project. Thc measure 
stipulated that the project shall not bc opcratcd 
in conjunction with a Peripheral Canal or to in- 
crease the export of Dclta watcr from Noflhcm 
California without the consent of thc volcrs. 

EIR scoping sessions for a road and for utility 
relocations within the proposcd rcscrvoir arcas 
were held in April 1989. A Noticc of Inlcnt and 
a Notice of Preparation for a joint EIRfEIS for a 
100,000-acre-foot reservoir, intake modifications, 
new pumps, and a connecting canal systcm wcrc 
filed on March 1, 1990. 



Beginning early in the planning process, CCWD 
actively sought participants in the Los Vaqueros 
project. The project held interest for the SWP's 
South Bay contractors because of potential water 
quality, emergency storage, and additional water 
supply benefits. At present, all potential partici- 
pants have withdrawn, and CCWD is proceeding 
alone. Future participation by DWR focuses on 
coordinating activities and negotiations with 
CCWD for possible joint use of SWP facilities 
at Clifton Court Forebay. 

Sacramento Valley Projects 

Thirty years ago, water development in California 
centered on construction of physical works to 
transfer surplus Northern California water to areas 
of deficiency in the San Joaquin Valley and 
Southern California (see Bulletin 3, The Califor- 
nia Water Plan). However, institutional changes 
over the years have altered water resources plan- 
ning and have affected the ability of agencies at 
all levels of government to develop physical 
works for the storage and distribution of water. 
Such changes include court decisions and legisla- 
tion regarding environmental protection and water 
quality standards; the defeat of three comprehen- 
sive water development plans during the late 
1970s and early 1980s; shifts in State and federal 
government fiscal policies, which have reduced 
the governments' abilities to fund public works; 
economic fluctuations, most notably in the agri- 
cultural industry; and a growing recognition 
that means other than construction of physical 
works can reduce water demand or augment 
water supply. 

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

Until a through-Delta facility is in place, the 
water community is discussing altematives such 

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

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

A 1984 engineering report estimated the total 
first cost of the Cottonwood Creek Project at 
$753 million, which would have led to prohibi- 
tively high annual payments by the SWP contrac- 
tors. Consequently, in June 1984, DWR asked the 
Corps to reanalyze the project and try to reduce 
the cost. The Corps' reanalysis lowered the total 
first cost to $571 million. 

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

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

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



conveyance system connecting the two reservoirs. 
Following the June 1985 report's recommenda- 
tions, DWR made a two-year prefeasibility inves- 
tigation of the Dippingvat-Schoeniield Project, 
now called the Red Bank Project. The study re- 
port, published in November 1987, estimated 
the first cost of this project at $90 million 
(July 1987 prices). The capitalized cost, including 
interest during construction and the present worth 
of operation, maintenance, and replacement, was 
estimated at $119 million. The project would 
provide a critical-period water supply of 
47,000 acre-feet per year to the SWP, assuming 
Delta transfer facilities are in place. The 
capitalized cost allocated to municipal and indus- 
trial water supply, estimated at approximately 
$78 million, would result in costs that are com- 
petitive with those of alternative water sources. 

The Red Bank Project would reduce the 100-year 
peak floodflow at Cottonwood from 106,000 cfs 
to 90,000 cfs and would accrue annual flood 
control benefits of $2.35 million. The project 
initially would provide up to 91,000 public recre- 
ation-days per year, increasing to an estimated 
113,000 days per year by the end of the 50-year 
analysis period. This recreational use would pro- 
vide an average annual benefit of about $560,000. 

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

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

Kern Water Bank 

The Kern Water Bank is a conjunctive-use 
ground water program of the SWP being devel- 
oped in Kern County in coordination with Kern 
County Water Agency and other local interests. It 
will allow SWP water to be recharged into the 
ground water basin during wetter years and with- 
drawn by pumping or entitlement exchange dur- 
ing drier years. To consist of several proposed 
elements, including the Kern Fan Element and 
local elements being planned with Kern County 
water districts, the Kern Water Bank is potentially 
able to store from three to five million acre-feet 
of water. The Kern Fan Element alone, which is 
projected to have an ultimate storage capability of 
about one million acre-feet, could increase SWP 
yield up to 144,000 acre-feet per year at competi- 
tive water prices. 

The Kern Fan Element will be implemented in 
stages. The first stage is planned for storage of 
350,000 acre-feet and will primarily consist of up 
to 1,100 acres of recharge basins and up to 
30 wells on the property. The first stage will rely 
on the use of existing facilities as much as pos- 
sible. Existing recharge basins in the City of 
Bakersfield's 2,800-acre recharge facility will be 
used when they are available and when the SWP 
has water for storage. Water for recharge will be 
conveyed from the California Aqueduct via the 
Cross Valley Canal under an agreement with 
CVC participants. Extraction will consist of 
pumping and conveying water to local canals, 
from which much of the water would be ex- 
changed with local water users for water that 
would otherwise have been delivered from the 
California Aqueduct. Water could also be pumped 
directly back to the aqueduct during times when 
exchanges are not feasible. 

In addition to the Kern Fan Element, potential 
elements proposed by local water districts are 
being evaluated for incorporation as part of the 
Kern Water Bank. These local district elements 
are mostly in-lieu recharge proposals. In other 
words, during wetter years participants would use 
surface water delivered by the SWP in lieu of 
pumping ground water, thereby allowing the 
ground water basin to be recharged. The amount 
of ground water not pumped would be credited to 
the Kern Water Bank and extracted for the SWP 
during drier years. 



Administrative Activities. Land management, 
proposed additional land acquisition, negotiation 
of agreements, and environmental studies are the 
administrative activities under way for the Kern 
Water Bank. 

Land Management. On August 30, 1988, 
DWR acquired approximately 20,000 acres 
from Tenneco West, Incorporated, for con- 
struction and operation of the Kern Fan Ele- 
ment. This property, wadvantageously situated 
for recharge of the Kern ground water basin, 
is also close to the California Aqueduct, the 
Kern River (a major local water source in 
Kern County), and the City of Bakersfield's 
ground water recharge facilities. 

With the purchase of the 20,000 acres, DWR 
became the lessor for a number of agricultural 
leases. Under the terms of the purchase agree- 
ment, DWR will allow existing agricultural 
activities on its property to continue in those 
areas not needed for project facilities for up 
to 5 years. During this period, DWR is de- 
riving income from agricultural operations on 
its properties through lease agreements. As an 
option to maintaining the agricultural leases, 
DWR may instead keep these lands clear of 
vegetation. During 1990, DWR is leasing 
approximately 12,500 acres for farming. 

Under an agreement with DWR, Kern County 
Water Agency has contracted with an agricul- 
tural land management firm to assist in the 
management of the agricultural leases and 
other related duties. DWR retains direct ad- 
ministration of the leases and maintains close 
coordination of all its activities with KCWA 
and the land manager. The land management 
firm is responsible for the supervision of the 
agricultural leases and tenants. 

Additional Proposed Land Acquisition. DWR 
has evaluated other available properties for 
possible purchase and incorporation into the 
Kern Fan Element. These properties are either 
inholdings enclosed by DWR's property or 
properties in adjacent or nearby areas. 

Negotiation of Agreements. Several agree- 
ments will be necessary to implement the 
various elements of the Kern Water Bank. 
Pursuant to Water Code Section 11258, DWR 

will enter into an agreement with the Kern 
County Water Agency to construct and oper- 
ate Kern Water Bank facilities. Any facilities 
lying within the boundaries of a water district 
will require another agreement between DWR, 
KCWA, and the water district. Some elements 
that may require the use of facilities owned 
by other entities will also require agreements. 
Negotiations on some of these agreements 
have begun. 

Environmental Activities. Environmental stud- 
ies have begun for evaluation of the first 
stage of the Kern Fan Element. Land use and 
habitat surveys and an initial study required 
under the California Environmental Quality 
Act are being conducted. Studies are expected 
to begin for evaluation of the Semitropic 
Water Storage District Local Element. 

In the development of wildlife mitigation and 
enhancement plans for the Kern Fan Element 
property and other potential elements, such 
plans will be coordinated with State and local 
interests. DWR expects to have the involve- 
ment of the Department of Fish and Game, 
Department of Parks and Recreation, Califor- 
nia Energy Commission, Metropolitan Bakers- 
field Habitat Conservation Plan Committee, 
City of Bakersfield, and County of Kern in 
various environmental aspects of the Kern 
Water Bank. A land use advisory committee 
has been formed to develop cooperative plans 
for land use. 

Technical Activities. Several tasks will be re- 
quired for evaluating the technical and economic 
feasibility of each proposed element of the Kern 
Water Bank before a decision will be made to 
proceed with construclion and operation. These 
tasks consist of exploration and ground water 
investigations, ground water modeling impact 
studies, water supply operation studies, and prep- 
aration of preliminary designs and cost estimates. 

Exploration and Ground Water Investigations. 
For the Kern Fan Element, work has been 
under way for some time on exploration and 
ground water investigations, water operation 
studies, ground water modeling impact 
studies, and preparation of preliminary designs 
and cost estimates. Soil borings are being 
made in proposed recharge basin sites and 



monitoring wells have been constructed to 
collect information on geology, water levels, 
and water quality. Computer-generated models 
are being used to evaluate the surface and 
ground water impacts of recharge and extrac- 
tion operations. The results of the studies for 
the first stage of the Kern Fan Element will 
be provided in a feasibility report, which is 
expected to be completed at the end of 1990. 

Other Technical Activities. Water operation 
studies, ground water modeling impact 
studies, and preliminary design and cost es- 
timates are almost complete for the Semi- 
tropic Water Storage District Local Element. 
A feasibility report of the findings is expected 
to be completed in 1990. Prefeasibility studies 
for local elements in the Kern County Water 
Agency Improvement District No. 4, Kern 
Delta Water District, Buena Vista Water Stor- 
age District, West Kern Water District, Rose- 
dale-Rio Bravo Water Storage District, and 
Cawelo Water District have also begun. The 
prefeasibility studies evaluate the proposed 
elements at a reconnaissance level before the 
elements are considered for feasibility. Each 
water district is performing those components 
of the study that analyze the project within its 
own boundaries. DWR will perform those 
components of the study that analyze the 
project outside the district's boundaries. 

Planning of Additional Water 
Supply Delivery Facilities 

The initially planned facilities of the SWP are 
still under development. Currently, planning is 
under way for proposed facilities to deliver water 
to SWP contractors in the Southern California 
coastal region. 

Coastal Branch, Phase I1 

Phase I of the Coastal Branch was completed in 
the late 1960s to serve agricultural water contrac- 
tors in northwestern Kern County. These facilities 
include two pumping plants and a 14.8-mile 
"Coastal Stub" canal extending from Avenal Gap 
to the vicinity of Devil's Den. 

Phase I1 of the Coastal Branch will transport up 
to 70,486 acre-feet of entitlement water per year 

to Santa Barbara and San Luis Obispo County 
Flood Control and Water Conservation Districts. 
In October 1986, the two districts requested DWR 
to begin the advanced planning and environmental 
studies for completion of the Coastal Branch. 
Phase 11 is an 87-mile buried pipeline from the 
existing terminus near Devil's Den to the San 
Luis Obispo-Santa Barbara county line. Phase I1 
includes three pumping plants, one power recov- 
ery plant, and four tank facilities. The estimated 
project cost is from $290 million to $300 million. 

As part of the environmental studies, DWR and 
the counties developed several alternative routes 
for the proposed pipeline. Each of these altema- 
tives identified a one-mile-wide comdor within 
which the pipeline could be located. 

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

During 1990, the second-year surveys of vegeta- 
tion and wildlife were completed. The design 
office continued to retine the alignment with 
input from the environmental study teams. Pre- 
liminary design of several facilities commenced 
during 1990. 

The draft Environmental Impact Report was re- 
leased in June 1990. The final EIR is scheduled 
for completion in December 1990. It is antici- 
pated that the two districts will decide in 1991 
whether to construct Phase 11. 

Local Water Supply Projects 

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

a appropriate SWP water supply contracts 
would be amended; 



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

a the local project would not adversely affect 
the costs of water deliveries to nonpartici- 
pating SWP contractors. 

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

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

Santa Barbara County 

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

ment are being studied as means of augmenting 
the water supplies to be made available by the 
proposed enlargement. The study is scheduled for 
completion by late 1990. 

Water Transfers 

Statewide emphasis on several distinct types of 
water transfers has intensified during the 1980s. 
In the past decade, several new laws have been 
passed that strengthen California's water policies, 
grant additional authority to the State Water 
Resources Control Board, and authorize new ac- 
tivities for DWR. These laws have encouraged 
water transfers, as reflected in the following: 
(1) voluntary transfer of water and water rights is 
advocated where consistent with the public wel- 
fare in export and import areas; (2) DWR and 
SWRCB are directed to support voluntary trans- 
fers of water and water rights, offering technical 
assistance if necessary, to identify and implement 
water conservation measures that will make addi- 
tional water available for transfer; (3) local and 
regional public agencies are authorized to sell, 
lease, exchange, or transfer surplus agency water 
for use outside the agency; and (4) State and 
local agencies are prohibited from denying a bona 
fide transferrer of water the use of unused capa- 
city in a water conveyance facility under specified 
conditions. 

Legislation has also required DWR to 

a establish an ongoing program to facilitate the 
voluntary exchange or transfer of water; 

a implement various State laws pertaining to 
water transfers; 

a create and maintain a list of entities seeking 
to enter into transfers and a list of the physi- 
cal facilities that may be available to carry 
out water transfers; and 

a prepare a water transfer guide. 

In March 1986, DWR established an in-house 
Water Transfers Committee to respond to the 
interest in water marketing and water transfers. 
The committee has published three documents to 
facilitate the voluntary exchange or transfer of 
water within California: (1) "A Guide to Water 
Transfers in California," (2) "A Catalogue of 



Water Transfer Proposals," and (3) "Questions to 
be Asked in the Case by Case Review of Water 
Transfer Proposals." 

DWR is currently updating "A Catalogue of 
Water Transfer Proposals," which should be 
available in mid- 1990. 

CVP Purchases 

DWR expressed interest in purchasing unused 
firm CVP water supplies that the CVP will not 
need to meet the present or future CVP water 
supply contracts. DWR is interested in acquiring 
such interim supplies to meet SWP needs, while 
the CVP is interested in purchasing firm convey- 
ance service from the SWP. 

The Coordinated Operation Agreement provides 
that USBR and DWR will negotiate a contract for 
the sale of interim federal water to DWR and for 
the conveyance of federal water through SWP 
aqueduct facilities. This contract is currently 
being negotiated. The State Water Resources Con- 
trol Board, the Department of Fish and Game, 
and the U.S. Fish and Wildlife Service are usual- 
ly represented at the negotiation meetings, which 
are open to the public. USBR public participation 
rules have been relaxed to allow public comment 
at essentially any time during the negotiations. 
The negotiations are coordinated with periodic 
meetings with the State Water Contractors. 

Yuba County Water Agency 
Water Transfers 

As described in Chapter 111, in the summer of 
1989 DWR purchased 200,000 acre-feet of water 
from Yuba County Water Agency for sale to 
SWP contractors. Santa Clara Valley Water 
District purchased 90,000 acre-feet of water, 
and Tulare Lake Basin Water Storage District 
purchased the remaining 110,000 acre-feet. 
This water was transferred from YCWA's New 
Bullards Bar Reservoir to the SWP between late 
July and December of 1989. 

For 1990, a similar transfer of up to 
150,000 acre-feet of water from Yuba County 
Water Agency to the SWP has been approved by 
the State Water Resources Control Board. This 
transfer will allow retention of an equal amount 
of water in Lake Oroville to augment 1991 SWP 

supplies. The transfer will occur from May 22 to 
December 31, 1990. 

In addition, SWRCB has approved the transfer of 
7,000 acre-feet of water from YCWA to Napa 
County Flood Control and Water Conservation 
District. DWR will convey the water to Napa 
through the North Bay Aqueduct from May 16 
through October 15, 1990. 

Stanislaus and Calaveras River 
Basins Water Management Study 

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

In January 1988, DWR, USBR, and local water 
agencies agreed to investigate the future demands 
for water in the study area and the most efficient 
means of meeting those demands. DWR and 
USBR have prepared a work plan for this inves- 
tigation. A Memorandum of Understanding has 
also been signed by the following agencies: 
DWR, USBR, Stockton East Water District, 
Central San Joaquin Water Conservation District, 
Calaveras County, Calaveras County Water Dis- 
trict, Tuolumne County, Tuolumne Regional 
Water District, Stanislaus County, San Joaquin 
County, Lathrop County Water District, South 
Delta Water Agency, Department of Fish and 
Game, and the cities of Escalon, Ripon, Manteca, 
and Stockton. Two irrigation districts that have 
water rights to Stanislaus River water, Oakdale 
Irrigation District and South San Joaquin Irriga- 
tion District, have decided not to sign the MOU 
but will monitor and provide input to the study. 
A study of alternatives to meet future estimated 
water demands will be made. A draft EIRIEIS 
will be prepared concurrently with the study of 
alternatives and is scheduled to be completed in 
June 1991. 

The selected alternative should 

accommodate future water needs of all the 
involved counties and agencies; 



improve instream flows for the Stanislaus, assist in meeting Delta outflow requirements. 
Calaveras, and San Joaquin rivers; 

A Notice of Preparation/Notice of Intent to pre- 
improve water quality in the channels of the pare an EIRIEIS on the program was issued in 
southern Delta; April 1990, and scoping meetings were held in 

Stockton and Sonora in May 1990. A scoping 
increase CVP and SWP water supplies in the report on the study is being prepared. 
Delta; and 



Table 15. Projected Water Deliveries and Energy Requirements 

a) The 1990 request includes 5.100 acre-feet of deferred entitlement water. 
b) Energy requirements based upon energy to deliver SWP contractors' requested entitlement water, as well as recrealion water. 

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

Item 

Calendar Year 

ENTITLEMENT REQUESTS thousands of acre-feet 

2004 2000 1990 

Feather River Area 
North Bay Area 
South Bay Area (a 
San Joaquin Valley Area 
Southern California Area 
Central Coastal Area 

Total Entitlement Requests 

1995 

7 
53 

188 
1.355 
2.052 

70 

3,725 

38 
57 

188 
1.355 
2.225 

70 

3,933 

4 
28 

195 
1,487 
1,579 

4 

3.297 

5 
44 

184 
1,355 
1.844 

70 

3.502 

ENERGY REQUIREMENTS milljons offul~~att-hours 

North Bay Aqueduct Plants 
Barker Slough 
Cordelia 

South Bay Aqueduct Plants 
South Bay 
Del Valle 

California Aqueduct Plants 
Banks 
Gianelli 
Dos Amigos 
Buena Vista 
Wheeler Ridge 
Chrisman 
Edmonston 

East Branch 
Pearblossom 

West Branch 
Oso 

Coastal Branch 
Las Perillas 
Badger Hill 
Devil's Den 
Bluestone 
Polonio Pass 

Subtotal (b 

Transmission Losses (c 

SWP Pumping Energy Requirements 

Energy Obligations to SCE 
Firm Contract Sales 

Total SWP Energy Requirements 

10 
13 

163 
2 

1,115 
238 
486 
568 
644 

1.364 
4,820 

889 

205 

16 
4 1 

38 
53 
53 

10.718 

320 

11,038 

2.257 
-- 

13.295 

11 
15 

163 
2 

1.174 
264 
51 4 
619 
705 

1,497 
5,295 

983 

22 1 

16 
4 1 
38 
53 
53 

11.664 

475 

12.139 

2,276 

14,413 

6 
9 

125 
1 

861 
21 3 
404 
434 
494 

1,040 
3.580 

487 

237 

7 

19 
-- 
-- 
-- 

7,917 

453 

8,370 

1,718 
73 1 

10,819 

8 
11 

160 
1 

1.064 
229 
456 
51 9 
584 

1,235 
4,358 

786 

196 

14 
37 
28 
40 
40 

9,766 

236 

10,002 

2.192 
-- 

12.192 



Chapter VI 
SWP Power Supply, Present and Future 

This chapter assesses SWP power requirements, 1988 projections, with the exception of The 
resources, and projected power costs. Metropolitan Water District of Southern 

California's projection, which was based on its 
Power Requirements 1987 projection. 

Each year DWR develops short- and long-term 
operational studies while preparing the SWP 
water contractors' annual statements of charges. 
These studies are the basis for projections of the 
electrical capacity and energy requirements for 
SWP operations. The studies include pumping 
required to deliver the SWP contractors' requested 
entitlement water, but they exclude pumping to 
deliver surplus water. (The delivery of surplus 
water should not affect the quantity or costs of 
entitlement water.) 

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

After reviewing SWP water management plans 
and the current plans for future facilities, 
as presented in this bulletin, DWR based pro- 
jected power requirements for 1990 through 2035 
on the SWP contractors' projected water delivery 
schedules. Delivery schedules for 1990 through 
1993 will reflect the short-range projections sub- 
mitted to DWR in September and October 1989. 
Schedules for 1994 through 2035 will be assumed 
the same as those presented in Bulletin 132-89. 
These long-range schedules reflect contractors' 

MWDSC has experienced large increases in 
demand for SWP water supply and has formally 
asked DWR to plan transportation facility 
improvements and enlargements in preparation 
for increased deliveries to MWDSC's service area 
by the year 2000. DWR is studying the effects of 
MWDSC's request on future power requirements. 

The SWP's Hyatt-Thermalito power facilities and 
aqueduct power generation facilities produce a 
large portion of the annual SWP power supply. 
Each year DWR analyzes long-term and short- 
term projections of hydroelectric generation from 
these facilities. For long-term projections, DWR 
generally assumes statewide median water supply 
conditions. For short-term projections (the up- 
coming two years), DWR assumes hydrologic 
conditions that provide the minimum water supply 
required to (1) meet SWP water contractors' re- 
quested deliveries, and (2) leave a combined 
storage of 1.5 million acre-feet in Lake Oroville 
and the SWP share of San Luis Reservoir at the 
end of the water year. Statistically, this assumed 
minimum water supply would be exceeded in 
about three out of four years. 

Table 15 shows projected entitlement water re- 
quests, energy requirements for operating the 
SWP, and corresponding transmission energy 
losses for 1990, 1995, 2000, and 2004. Table 15 
also includes projected energy deliveries to the 
Southern California Edison Company, pursuant lo 
the 1979 DWR-SCE Power Contract and the 
198 1 DWR-SCE Capacity Exchange Agreement 
(see "Exchanges" in this chapter), and firm con- 
tract sales. In 1990, DWR has firm contracts to 
sell power to the following utilities: Modesto 
Irrigation District, Turlock Irrigation District, and 
the cities of Azusa, Banning, Colton, Anaheim, 
Riverside, and Vernon. 

In addition to energy requirements, DWR also 
considers electrical capacity requirements--the rate 



Table 1 6. Projected Electrical Capacity Requirements 
in millions of kilowatt-hours 

South Bay Aquedud 

South Bay 

Del Valle 

California Aquedud 

Banks 

Gianelli 

Dos Amigos 

Buena Vista 

Wheeler Ridge 

Chrisman 

Edmonston 

East Branch 

Pearblossom 

West Branch 

Oso 

Coastal 

Las Perillas 

Badger Hill 

Devils' Den 

Sawtooth 

Polonio Pass 

Total Capacity Needed to 

Pump Entitlement Water 

Finn Contract Sales 

Transmission Losses EN YO) 

Reserve Margin 

( 1W of Pumping and Losses) 

Capacity Obligation to SCE (c 

a) Lessthan 0.5 MW. 
b) As reported in 1990 Plan d Operation 
c) Includes up to 350 MW of Hyatt-Thermalito power under contradual obligation to SCE, but II IS anticipated that SCE will 

have little or no demand for this capacity during off-peak periods. 



of delivery or demand for energy during a given 
period. The SWP is operated to reduce pumping 
capacity requirements during on-peak periods, 
when capacity and energy costs are highest. Thus, 
the SWP's highest capacity requirements occur 
during off-peak periods (nights, weekends, and 
holidays), when capacity and energy costs are 
lowest. 

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

Power Resources 

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

a to obtain reliable, competitively-priced power 
supplies and transmission services sufficient 
for operating the SWP as an independent, 
interconnected utility; 

to develop and manage power resources to 
minimize the cost of water deliveries, 
while maximizing benefits to the people of 
California; and 

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

DWR's power supply program seeks to (1) use 
existing SWP resources for maximum benefit to 
the SWP, and (2) economically purchase excess 
generation from other interconnected utilities. 
To achieve these goals, DWR has acquired hydro, 
coal, and geothermal power resources, has con- 
structed power facilities, and has contracted 
to purchase capacity and energy from others. 
Figure 10 shows the SWP power facilities now in 
operation, under construction, and planned for the 
future. The figure also shows facilities that pro- 
vide power resources to the SWP under fixed 
contracts with others. 

Hydro 

Economical hydroelectric generation provides the 
largest share of the SWP's power resources. The 
900-MW Hyatt-Thermalito Powerplants generate 
about 2.1 billion kwh in a median water supply 
year. Generation at the existing SWP power re- 
covery plants (Gianelli, Alamo, Devil Canyon, 
and Wame) varies with water conveyance. The 
437.5-MW combined capacity at these four plants 
produces about one-sixth of the total energy used 
for SWP pumping. Hyatt-Thermalito, Devil Can- 
yon, and Alamo facilities are treated separately 
for energy accounting purposes in this bulletin. 
(See "Exchanges" in this chapter.) 

a Devil Canyon Powerplant is being enlarged to 
accommodate units 3 and 4, which will in- 
crease the nameplate rating by 160 MW. An 
application to amend FERC License No. 2426 
was filed in January 1989 for construction of 
a second afterbay at Devil Canyon Power- 
plant. Units 3 and 4 are scheduled to be com- 
pleted in 1992, with the second afterbay 
scheduled to be completed in 1993. 

a DWR is planning to construct the Mojave 
Siphon Powerplant on the East Branch of the 
Califomia Aqueduct. This 32.4-MW hydro- 
electric powerplant will be located at the 
Mojave Siphon upstream from Silverwood 
Lake. The application to amend FERC Li- 
cense No. 2426 was approved on April 30, 
1990. The powerplant is scheduled to be 
operational in 1994. 

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



Figure 10. SWP Power Facilities 
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Power exchange and transmission services are provided under contract with Pacific Gas and Electric Co., Southern 
California Edison Co., San Diego Gas and Electric Co., and Los Angeles Department of Water and Power. 

The SWP owns a 169.5-MW share of Reid Gardner Unit No. 4, but under agreement with Nevada Power Co., 
receives up to 226 MW on an interruptible basis. 

108 Gianelli Pumping-Generating Plant is a joint SWP (222 MW) and CVP (202 MW) facility. 

NO. 4 

Castaic Powerplant is owned by Los Angeles Department of Water and Power. The SWP receives up to 214 MW at 
Sylmar Substation. 



Transfers 

Under the terms of the DWR-LADWP West 
Branch Cooperative Development Contract, DWR 
receives capacity and energy from the Los 
Angeles Department of Water and Power. DWR 
receives the capacity and energy at the Sylmar 
Substation, based on weekly scheduled water 
through the West Branch. DWR receives this 
energy in lieu of having a DWR-constructed-and- 
operated Castaic Powerplant. 

Exchanges 

A significant amount of energy used by the SWP 
is provided under the 1979 Power Contract and 
the 1981 Capacity Exchange Agreement with 
Southern California Edison. Services began in 
April 1983 and April 1987, respectively. 

Under the Power Contract, DWR provides to 
SCE: 

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

up to 120 MW of capacity and associated 
energy generated by the Devil Canyon Power- 
plant (units 1 and 2); 

up to 15 MW of capacity and all the energy 
generated by Alamo Powerplant. 

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

DWR contracts for the energy output of five 
hydro plants owned by MWDSC, which have a 
combined total capacity of 30 MW. Under the 
terms of the Power Contract, SCE receives energy 
from Lake Mathews, Foothill Feeder, San Dimas, 
and Yorba Linda powerplants. DWR receives an 
amount of energy from SCE equal to approxi- 
mately 107 percent of the energy that is provided 
to SCE. Under a 1983 agreement with the Los 

Angeles Department of Water and Power, the 
energy from the fifth plant (Greg Avenue) is 
provided to LADWP, which returns 98.8 percent 
of this energy to DWR during off-peak periods. 

Under the Capacity Exchange Agreement, DWR 
delivers to SCE, during on-peak periods, 
412.5 million kwh of energy each year at a 
maximum delivery rate of 225 MW. SCE returns, 
during the partial-peak and off-peak periods, 
approximately 110 percent of the energy provided 
by DWR. In addition, SCE waives 75 percent of 
D m ' s  costs for firm transmission service, based 
on transmission delivery rates shown in Exhibit I1 
(1979) of the Power Contract and the Firm Trans- 
mission Agreement, and makes an annual pay- 
ment of $900,000 to DWR. 

On February 26, 1988, DWR and The Metropol- 
itan Water District of Southern California 
executed the Coordination Agrccrnent. This 
agreement calls for coordinated operation 
between the SWP and MWDSC's Colorado River 
Aqueduct system. It also provides for (1)  sales 
of surplus firm energy to MWDSC on a monthly 
basis, (2) sales of economy energy to MWDSC, 
(3) purchases of surplus energy from MWDSC's 
Colorado River Aqueduct system, and (4) ex- 
changes of energy between DWR and MWDSC. 

Through interchange agreements, DWR exchanges 
economy energy with utilities in California, the 
Pacific Northwest, and the Southwest. Under 
these agreements, DWR can sell and/or buy econ- 
omy energy on an hourly or daily basis. Some of 
the agreements also provide for DWR to sell 
and/or buy short-term firm capacity and/or firm 
energy on hourly, daily, weekly, or monthly 
bases. These agreements permit more efficient use 
of DWR's generating resources and more efficient 
scheduling of energy deliveries. The terms of 
these interchange agreements are generally 
between 20 and 30 years. 

Coal 

DWR and Nevada Power Company jointly own 
Reid Gardner Unit No. 4, a coal-fired generating 
facility near Las Vegas. DWR owns 67.8 percent 
of the unit (169.5 MW); NPC owns 32.2 percent 
of the unit and all of Units 1, 2, and 3. DWR 
has received energy from Unit 4 since July 1983. 
Under the Participation Agreement for Reid 



Gardner Unit 4, DWR receives up to 226 MW 
from Unit 4 in exchange for NPC's limited right 
to interrupt DWR energy deliveries. Whenever 
NPC interrupts DWR's portion of generation, 
DWR receives payment based on NPC's combus- 
tion turbine costs. Beginning in 1998, NPC 
has an annual option to buy up to 6 percent 
of DWR's ownership share of Unit 4. NPC is 
required to give DWR a five-year notice to exer- 
cise each option. 

DWR and NPC have agreed to make use of the 
powerplant's excess boiler capacity by up- 
grading the turbine. The upgrade is expected to 
increase the plant's generation capacity by ap- 
proximately 15 MW. DWR and NPC will share 
the cost of the upgrade in proportion to their 
ownership percentages. 

The upgrade was completed during the plant's 
scheduled outage from April through May 1990. 
DWR will sell its share of Unit 4 upgraded 
capacity and related energy to NPC through 
August 31, 1998. Starting September 1, 1998, 
NPC will sell its share of the Unit 4 upgraded 
capacity and related energy to DWR. The up- 
graded capacity and related energy received by 
DWR and NPC shall be on a firm basis. 

Geothermal 

Bottle Rock Powerplant, in Lake County's Gey- 
sers area, has been owned, operated, and main- 
tained by DWR 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, DWR 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 31, 1989. As of January 1990, DWR 
contracted with the Northern California Power 
Agency to operate and maintain the steam field 
for the next two years. Also, DWR and NCPA 
contracted to share the cost of three well work- 
overs to determine the future viability of the 
steam field. These workovers were completed in 
early April 1990. 

At this time, the future operating level of 
the plant is uncertain. Drilling for new steam is 
uneconomical for DWR, since lower-cost energy 

resources are available. DWR is looking for en- 
tities interested in taking over the plant and steam 
field operation. Otherwise, DWR may place the 
facility in long-term storage. 

DWR leases the mineral rights on the Binkley 
Ranch Club property from the federal govem- 
ment. The property is located north of Bottle 
Rock Powerplant, adjacent to the Francisco Lease- 
hold. Since DWR has obtained the necessary 
permits to construct a well pad on the leasehold, 
it is possible that NCPA or another operator 
could obtain additional steam from this source. 

South Geysers Powerplant, in Sonoma County, is 
DWR's other geothermal facility. Three steam 
wells originally drilled on the property provided 
the basis for DWR's decision to construct the 
plant. Subsequent analyses indicated that available 
steam resources were not capable of supporting a 
55-MW powerplant. Because of the reduced 
short-term need for additional SWP power re- 
sources and the unsettled circumstances in the 
geothermal steam business, DWR has deferred the 
completion of South Geysers Powerplant. 

In January 1990, the powerplant equipment was 
offered for sale. On May 4, 1990, Bechtel Power 
Corporation purchased the major equipment com- 
ponents (the steam turbine generator, condenser, 
and associated items) for $5.5 million. Alternative 
uses of the steam field and powerplant site by 
others are being explored. 

In September 1989, the California Energy Com- 
mission began hearings on the unexpected steam 
decline throughout the Geysers area, which has 
affected nearly all the powerplants in the region. 
The Energy Commission set up a committee to 
investigate the decline, and DWR is an active 
participant. 

Wind 

DWR purchases wind-generated energy from 
TERA Power Corporation; the energy is delivered 
from the Bethany Wind Park to the South Bay 
Pumping Plant near Tracy. At the end of 1989, 
about 45 units were operational, generating 
2.4 MW. If the park were fully developed, TERA 
would have an installed wind turbine capacity 
totaling 9.45 MW. 



Power and Interruptible Energy Purchases 

Power purchases are an integral part of D m ' s  
power supply program. DWR has long-term con- 
tracts with Pacific Gas and Electric Company, 
Southern California Edison Company, and Bon- 
neville Power Administration for purchasing 
power when needed. Additionally, under the 
Coordination Agreement between DWR and The 
Metropolitan Water District of Southern 
California, DWR can purchase from MWDSC the 
surplus energy generated by MWDSC's operations 
on the Colorado River Aqueduct. DWR also has 
25 other agreements for purchasing interruptible 
economy energy to satisfy unexpected, short-term 
energy shortages. 

Table 17 summarizes contracts for economy ener- 
gy sales, purchases, and transmission service, as 
well as major long-term power agreements. 

Other Projects 

DWR continually studies and evaluates potential 
power projects for the SWP. A project may be 
included, excluded, or deferred in the program 
based on (1) ability to meet anticipated power 
requirements for pumping, (2) cost of the re- 
source, (3) financing considerations, (4) environ- 
mental impacts, (5) operating characteristics, and 
(6) availability of transmission facilities. 

Projects under consideration include a second unit 
at Alamo Powerplant, additional capacity at 
Hyatt-Thermalito, a new offstream pumped- 
storage powerplant associated with the proposed 
Los Banos Grandes Reservoir, and participation in 
San Diego Gas and Electric's proposed combined- 
cycle powerplant near Blythe, California. 

SWP power studies assume power recovery facili- 
ties will be constructed on the Coastal Branch, 
Phase 11; however, as discussed in Chapter 111, 
construction of the Coastal Branch is still under 
consideration. 

Transmission Service 

DWR must arrange for adequate transmission 
service (1) between SWP resources and loads, 
and (2) to interconnected utilities for purchases, 
sales, and exchanges of power. Most SWP trans- 
mission needs are currently met by contractual 
arrangements with California utilities (Table 17). 
DWR's long-term objectives include acquiring its 
own transmission facilities between resources and 
loads where feasible, and providing additional 
interconnections to other potential power sources. 
To improve and expand DWR's transmission 
rights, DWR is actively pursuing the development 
of various alternatives, including 

additional transmission capability from the 
California-Oregon border to Southern Califor- 
nia (and extension of all existing transmission 
agreements); 

alternative transmission paths between DWR 
resources and loads to achieve a greater 
degree of operating flexibility; and 

additional transmission paths to the South- 
west. 

DWR requested that Pacific Gas and Electric 
Company add reinforcements between Los Banos 
and Midway substations to upgrade transmission 
capability and improve the curtailment priority of 
nearly 1,100 MW of firm transmission capability 
for DWR in accordance with the Comprehensive 
Agreement. PG&E has indicated that reinforce- 
ment installation could be delayed and possibly 
avoided if DWR is willing to drop portions of its 
pump loads during transmission system emergen- 
cies. DWR and PG&E are exploring this concept 
further to ensure that the SWP would not be 
adversely affected under this arrangement and that 
DWR would receive the same operational benefits 
that reinforcements would otherwise give. 

DWR has contracted for 300 MW of transmission 
capacity in the extra-high voltage (EHV) Pacific 
Northwest Intertie from the California-Oregon 
border to the Table Mountain, Tesla, Los Banos, 
and Midway substations through 2004. DWR is 
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Major SWP Power Contracts 

With I Providing 
28. E f r ~ ~ e r c h a n g e  Agraanent 

29. En I n t e r d w p  Agreement 
( 7 ~ ~ 4 )  

30. lnteramnedion Agreement 
(7nlle4) 

31. Ew*erchange Agraanent 

32. Servica Agreement (1 llt l84) 

City d Glendale I Bkteral sale of economy energy 

City of B U M  I Bilateral sab of economy energy 

Nevada Power Company I Bilateral sab of economy energy 

City of Anaheim I Bilateral sale of emnomy energy 

Montana Power Company I Sale of nodirm energy to DWR 

33. Emnony Emgy  Agreement 
(1 1/6/84) 

34. 7;;~Gachange Agraanent 

35. Ediaon-DWR lntenuptible 
Transmission Sewics 
Agrsemsnt (121'1984) 

36. Service Agreement (lnl85) 

Sak R i i r  Pmjed I Bilateral sale of eamomy energy 

Notlhem Wsornia Power Agency I Bilateral sale of economy energy 

Southern California Edism 
Company 

Interruptible transrrirsion servtm betwwn Palo Verde 
Generating Station and Vmcard Substat~on. between 
Eldorado and Mead substations, etc. 

Idaho Power Company I Sale of nonfin energy to DWR 

Bilateral sale of economy energy 

Bilateral sale of economy energy 

Blateral sale of economy energy 

Bilateral sale of economy energy 

Bilateral sale of economy energy 

Bilateral sale of economy energy 

Sale of nonfirm energy to DWR 

Sale of nonfirm energy to WAPA 

37. Ene y Interchange Agreement 
(41885) 

38. lntermnnedion Agreement 
(41 W) 

39. lnlerconnedion Agreement 
(U30/85) 

40. Ens y lnterchange Agreement 
( d 8 5 )  

El Paso Electric Company I 
Porthnd General Electric 
Conpaw 

Pacific Power and Light Company 

Seafile Cay Light 1 
Arizona Public Service Comapny I 41. Power and Ens y lnterchange 

Agmment ( 6 4 5 )  
42. Eagl$erchange Agreement 

43. Service Agreement (8/13/85) 

City of Santa Clara I 
Washington Water Power Company I 
Westem Area Power 
Administratim 
(Sacramento Area Office) 

City of Azusa 

44. Service Agraemsnt (W1185) 

45. Economy Energy Agreement 
(711 186) 

46. Emnomy Energy Agreement 
(711186) 

47. Economy Energy Agrspment 
(112187) 

Sale of nonfirm energy by DWR 

Sale of nonfirm energy by DWR 

Sale of nonfirm energy by DWR 

City of Banning I 
City of Cokon I 

48. Power Sale Agreement 
(lla'ee) 

49. DWR-MWD Coordination 
Agreement (2126188) 

50. En y lnterchange Agreement 
(417%) 

Turlodc Irrigation District 1988-1990 sale of firm capacity and associated ene 
varying monthly amvnts of capacity (2 MW to 45 #&) 

Bilateral e n e y  transactions and exch,anges: SWP and 
MWSC's C A operations coord~nat~on 

Bilateral sale of economy energy 

Metrogo litan Water Distrid ol 
Sout ern California 

City of Vernon 

51. Ene y lnterchange Agreement I (41% 
I Eupne Water and Electric Board I Bilateral sale of emnomy energy 

52. Power Sale Agreement 
(4/=488) 

53. Capacl /Energy lnterchange 
(911 314 

54. Pomn Sale Agreement 
( l m )  

55. Pomn Sale Agreement 
( l W W  

56. Power Sale Agreement 
( 1 W W  

57. Power Sale Agreement 
(1117189) 

58. Agreement ot Cotenancy in the 
Castle Rodc Jundion-Lakevilb 
230kV Transmission Lime 
(Y 1 W89) 

59. Castle Ro+ Jundion-LMIb 
Transms~on Sewla, Agreement 
(5'1 W89) 

60. Power Sale Agreement (3N90) 

61. Power Sale Agreement (3/31/90) 
62. Power Sale Agreement (4489) 

63. Inlerchange Agreement (8/1Y89) 
64. P o w  Purchase Agreement (€i22/90) 

I City of Vernm 
I 

Sale of firm capacity and associated energy (62 MW 
during the winter and 98 MW during the summer) 

Sale of capacity and assodated energy to MID as 
available; tilateral sale of economy energy 

Sale of firmcapacity and associated energy (5 MW 
during the winter and 8 MW during the summer) 

Sale of firm capacity and associated energy (5 MW 
during the s u m r )  

Sab of firm capadty and associated energy (5 MW 
during the winter and 7 MW during the summer) 

1991-1992 sale of firm capacity and assodated ener y 
varying monthly amounts of capacity (8 MW to 44 & 

1 Modesto Irrigation District 

City of Cohon 

City of Banning 

Ciy of Azusa 

Turlodc lrrigation District 

PG6E. NCPA, and 
City of Ssnta Clara 

Transmission wnership of the Castle Rodc Jundion. 
Lakevilb 230-kV trammission line 

NCPA and City of Santa Clara Providin transmission service to NCPA and 
City of $nta Clara 

City of Vemm 
Modesto Irrigation Distrid 
Cities of Anaheim and Riverside 

Turlodc Irrigation Distrid 
Washington Water Power 

Sales of firm capacity and assmated energy. 1991.1993 
Sabs of firm capacily and associated energy. 1991-1992 
19841993 Power Sab Agreement (50MW summer only) 

Bilateral sale of economy energy 
Firm Pwer Purchase (93 MW, July - Nwembar) 



retaining the entire 300-MW share of this EHV 
transmission capacity for access to the Northwest, 
where low-cost power is currently available and is 
projected to be available in the future. 

In December 1984, DWR signed a Memorandum 
of Understanding with major public and private 
California utilities that contains a five-year 
option, beginning in January 2005, for DWR to 
purchase 97 MW of transmission capacity on the 
proposed third 500-kV transmission line con- 
necting California with the Pacific Northwest. 
The Memorandum of Understanding also provides 
for PG&E to extend, under certain conditions, 
DWR's existing 300 MW of EHV transmission 
capacity entitlement for the life of the existing 
Pacific Intertie lines. DWR and parties of the 
MOU are now negotiating the Project Participa- 
tion Agreement. 

A DWR-owned transmission line between Banks 
and South Bay pumping plants has been deter- 
mined to be economically feasible, and DWR is 
actively pursuing this project. Based on the latest 
cost estimates, the transmission line would pay 
for itself in about 14 years. The environmental 
and engineering studies have been completed, and 
DWR is negotiating with PG&E for the transfer 
of this service. 

Sales 

DWR has entered into agreements with many 
utilities for short-term firm power and economy 
(nonfirm) energy transactions. These agreements 
provide DWR with markets for selling power in 
excess of SWP needs. Surpluses most often de- 
velop as a result of reduced water delivery 
demands or an abundance of SWP-generated 
hydro power available during wet years. The 
surpluses are generally marketed for periods 
ranging from a day to a year. 

Payment to DWR for the sales can be in cash or, 
in some instances, return energy during periods 
when the SWP needs power. For example, in 
1989 DWR sold or exchanged energy with: 

Bonneville Power Administration; 

Cities of Anaheim, Azusa, Banning, Colton, 
Riverside, and Vernon; 

Los Angeles Department of Water and Power; 

The Metropolitan Water District of Southern 
California; 

Modesto Inigation District; 

Nevada Power Company; 

Northern California Power Agency; 

Pacific Gas and Electric Company; 

Salt River Project; 

Southern California Edison Company; and 

Turlock Irrigation District. 

DWR also has contracts to sell surplus power to 
Turlock Irrigation District and Modesto Irrigation 
District through 1992 and to the cities of Azusa, 
Banning, Colton, Anaheim, Riverside, and Vernon 
through 1993. Under these contracts, DWR will 
provide the utilities with firm power. The 
amounts vary monthly and are lower during the 
winter months than during the summer months, 
with maximum power provided in July. These 
contracts can generate significant revenues for 
the SWP. For example, in 1990, during the peak 
month of July, DWR will provide the utilities 
with 215 MW of capacity and up to 89 million 
kwh of energy, generating as much as $5.2 mil- 
lion in revenues. 

In November 1986, DWR entered into the Wes- 
tern Systems Power Pool Agreement with 15 
other utilities in the western states. The agreement 
provided for a two-year experiment to test 
market-based pricing for the following services: 
economy energy, unit commitment, short-term 
capacitylenergy sales or exchanges, and transmis- 
sion services. DWR began receiving daily quota- 
tions for services in May 1987. The parties were 
permitted to enter into mutually beneficial trans- 
actions for any of these services during the term 
of the agreement to May 1990. Although the 
parties filed with FERC to extend the term of the 
experiment until 1992, approval was given for 
only one year. Currently, 24 other utilities are 
participating in the Western Systems Power Pool. 



Negotiations continue with various Pacific North- 
west utilities to develop long-term arrangements 
for purchases, sales, and exchanges to take full 
advantage of DWR's 300 MW of transmission 
capacity on the Pacific Northwest Intertie. To 
reduce SWP costs, DWR intends to use this 
transmission capability to the maximum extent 
possible. Negotiations also continue with 
California and Southwest utilities for purchases 
and sales of power to maximize benefits to the 
SWP. 

Comparison of Power 
Requirements and Resources 

Figure 11 compares projected SWP annual energy 
requirements with available resources for the 
remainder of the century. SWP annual require- 
ments are based on energy needed to deliver 
entitlement and other related water, and includes 
associated transmission losses. The energy 
resources include allowances for scheduled main- 
tenance and forced outages. Projected hydro- 
electric generation is based on studies made 
for determining short-term (1990 and 1991) and 
long-term (1992 through 2035) SWP power re- 
quirements. (See "Power Requirements" in this 
chapter.) 

In the upper graph in Figure 11, the SWP energy 
requirements do not include contractual obliga- 
tions to Southern California Edison and other 
firm contract sales (see "Sales" above). The ener- 
gy resources include only the net energy gained 
by the SWP under the 1979 Power Contract and 
the 1981 Capacity Exchange Agreement with 
SCE. In the lower graph in Figure 11, the SWP 
energy requirements include contractual obliga- 
tions to SCE (as shown in Table 15) and other 
firm contract sales, and the energy resources in- 
clude all energy delivered by SCE to the SWP. 

Figure 12 compares SWP monthly energy require- 
ments and resources for 1990, 1995, 2000, and 
2004. (In 2004, several major power contracts 
expire, including the SCE Power Contract and 
Capacity Exchange Agreement, the EHV Settle- 
ment Agreement, and contracts with Pacific Gas 
and Electric Company.) As in the lower graph in 
Figure 1 1, the Figure 12 energy requirements 
include those for SWP water service and contrac- 
tual obligations. The resources include all energy 

received from the SCE exchange. Energy sur- 
pluses and deficits appear to occur in some 
months because on-peak and off-peak energy 
requirements and resources are balanced for an 
entire year, not for each month. Net energy defi- 
cits for each period will be met with short-term 
energy purchases, while net surplus energy will 
be sold. In addition, load management techniques 
or energy exchanges with utilities will be used to 
balance monthly requirements and resources with- 
in each period. 

Figure 13 compares SWP on-peak and off-peak 
monthly capacity requirements and resources for 
1990 and 2000. As in Table 16, both the on-peak 
and off-peak capacity requirements in Figure -13 
include (1) transmission losses equal to five per- 
cent of the on-pealdoff-peak pumping require- 
ment; (2) a reserve margin allowance equal to 
10 percent of pumping requirements plus losses; 
and (3) allowances for capacity commitments to 
SCE under the 1979 Power Contract and the 
1981 Capacity Exchange Agreement. Thus, the 
presentation in Figure 13 is similar to that of 
the lower graph in Figure 11. The obligations to 
SCE are included in the total SWP load, and the 
full capacity furnished by SCE is part of the 
resources. 

Because the participation agreement for Reid 
Gardner Unit No. 4 allows Nevada Power Com- 
pany to interrupt DWR generation within certain 
limitations, the indicated on-peak capacity resour- 
ces in Figure 13 do not include any on-peak 
capacity from Reid Gardner Unit No. 4. Although 
power from Unit No. 4 is likely to be available 
for SWP use during on-peak periods, some inter- 
ruptions will probably occur. The same contrac- 
tual arrangement exists for interruption of 
off-peak generation from Unit No. 4, but low 
service area loads and high contractual penalty 
costs make off-peak interruptions unlikely. There- 
fore, off-peak capacity for Reid Gardner Unit 
No. 4 is shown in Figure 13. The participation 
agreement with Nevada Power Company requires 
advance notice for use of capacity, which will 
give DWR adequate time to adjust loads and 
other resources. 

Figure 13 shows capacity deficits for the on-peak 
period in 1990. Actual capacity deficits, however, 
will be lower than those shown in Figure 13 for 
the following reasons: 



Figure 11. Annual SWP Energy 

LEGEND 

Energy Purchaser 

ERA Energy to SWP 

DWR-SCE Exchange 

W A  Reid Gardner 

1-1 Farm Resources 

MWOSC Hydro 

m1 Pine F I O ~  

F l  Recovery Plants 

Load and Firm Power Soles 

ENERGY RESOURCES IN YEAR 2000 
(billions of kwh) 

1. Hyatt-Thermalito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.14 
2. Thermalito Diversion Dam . . . . . . . . . . . . . . . . . . . . . . . . . . .  .02 
3. Recovery Plants (seven energy recovery plants along 

the aqueduct - Giinelli, Alamo, Mojave Siphon, 
Devil Canyon, Wame, Castaic, and San Luis Obiipo) . . . . . . . . .  2.95 

4. Reid Gardner Unit No. 4 (SWP share under 1979 
agreement with Nevada Power Company) . . . . . . . . . . . . . . . . .  1.1 6 

5. DWR-SCE Exchange (net energy gained from Southern 
California Edison Co. under 1979 DWRSCE Power Contract 

. . . . . . . . . . . . . . . . .  and 1981 Capacity Exchange Agreement) .94 
6. CRA Energy to SWP (purchases of surplus energy from 

MWDSC's Colorado River Aquedud operation beginning 
in 1990) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .91 

7. Pine Flat (purchase under contract with Kings River 
Conservation District) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .39 

8. MWDSC Hydro (output of five small hydro plants on 
. . . . . .  the MWDSC ditribution system, purchase under contract) .25 

9. Wind (purchase under contract with TERA Power Corporation) . . .  .O1 
10. Additional Firm Resources (beginning 1997) . . . . . . . . . . . . . . .  1.75 
1 1. Energy Purchases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .46 
TOTAL RESOURCES TO MEET SWP ENERGY REQUIREMENTS 

(as shown in Figure 11, upper graph) . . . . . . . . . . . . . . . . . . .  10.97 
"Return Energy' from Southern California Edison Co. under 1979 

DWR-SCE Power Contract and 1981 Capaaty Exchange 
Agreement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.26 

TOTAL RESOURCES TO MEET SWP ENERGY REQUIREMENTS 
AND DWR-SCE CONTRACTUAL OBUGATKlNS 
(as shown in Figure 1 1, lower graph) . . . . . . . . . . . . . . . . . . . .  13.23 

SWP energy requirements are based on delivery of requested entitlement water, 
recreation water, water to replace reservoir storage south of the Delta (all assuming 
median statewide water supply conditions). All associated transmission losses are 
included. Placement of resources in figure does not indicate a priority of use or need. 

Bottle Rock Powerplant, Thermalib Diversion Dam, and TERA wind amounts are too 
small to show graphically. 



Requirements and Resources 

(Does not include energy deliveries to SCE pursuant to 
1979 Power Controct and 1981 Capocity Exchange Agreement) 

17 - 
16 - 
15 - 
14 - 

(Includes energy deliveries to SCE pursuant to 
1979 Power Conlroct and 1981 Copocity Exchonpr Agreement) 



Figure 12. Monthly SWP Energy 
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Requirements and Resources 

Requirements based upon esl~moted pumping 
to deliver SWP contractors' requested 
enlitlrmenl water of 3.72 million acre-feet 
as well as contractual obl~gat~ons to SCE 
(total annual requirements - 13.296 million kwh) 

Year 2 0 0 0  

Jon F e b  Mar Apr Moy Jun Jul Aug Sep Oc t  Nov Dec 

Requirements based upon eslimated pumping Year 2004  
to deliver SWP cantroctors' requested entitlement water 

I500 o f  3.93 million acre-feet or well as conlractuol 
obligalions to SCE (total annual requirements = 14.415 million kwh) 

I400 { 

Jon F e b  Mar Apr  May Jun Jul Aug Sep O c t  Nov Dec 

8CEExoh.ng. Energy f r o m  Southern C o l i f o r n ~ a  E d ~ s o n  Co. pursuant  t o  
1979  Power Con t rac t  and 1981 Capaci ty  Exchange Agreement  

tZj Hyot t -Therma l i to .  Recovery  Plants. P ~ n e  Flat .  
MWDSC Hydro. and Therrnal i to D i v e r s ~ o n  D a m  

Load and Fhn Poww W o e  

NOTE:  P r o j e c t e d  loads and resources  were bolonced on on on-peak and o f f - p e a k  basis. Apparent  monthly energy de f i c i t s  
vl l l  be me1 by lood monogernent, energy exchanges. with ut i l i t ies, and/or addit ional energy purchoses. P locement  of 
resources  on f igu re  does n o t  ind icote o p r io r i t y  o f  use or need. 



Figure 13. Monthly On-peak and Off-peak 

I 1990 ON-PEAK 

O f f  -Peak load: Pumping Requirements.Transmission Losses 
Reserve Margin Capacity Furnished to  SCE (see text). 
and Firm Contract Sales 
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O f  f -Peak load: Pumping Requirementr.Transmirlion Losses 
Reserve Margin Capacity Furnished to SCE (see text). 1990 OFF-PEAK 
ond Firm Contract Soles 

Energy f r o m  Southern Cal i fornia Edison Co. pursuant t o  
1979  Power Con t rac t  and 1981 Capaci ty  Exchange Agreement  
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SWP Capacity Loads and Resources 
3400 

3200 

3000 

O f f  -Peok Lood: Pumping Requirements. 
Tronpmission Losses. Reserve Morgin Capacity 

2000 ON-PEAK 

Furn~shed to SCE (see text) 
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O f f  -Peak Lood: Pumping Requirements. 
Transmission Losses. Reserve Morgin Copocily 

2000 OFF -PEAK 

Furnished to  SCE (see tent) 
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NOTES: I. The 350MW controctuol obligation to SCE is included in the load 
requirement. but i t  is onticipooted that SCE vill hove l i t t le or no 
demand for this copocity during o f f  -peok periods. 

2. The apparent copocity deficits for the 1990 ond 2 0 0 0  on-peak 
periods ore misleading becouse the SWP con drop loads to meet o 
portion of it 's operating reserves. In oddition. ovoiloble resources 
ore understated (see text for further deto~ls). Actuol de f l c~ ts  v ~ l l  be 
covered by short term firm purchoses, 

3. Placement of resources in figure does not indicate o priority of use 
or need. 



a Hyatt-Thermalito capacities are based on an 
assumed water supply that would be ex- 
ceeded, on average, three out of four years 
(lower-quartile hydrology). These capacities 
would be higher if median hydrology were 
assumed for 1990; 

226 MW of capacity from Reid Gardner is 
not included for the on-peak period, although 
power is likely to be available; 

Some of the capacity provided by SCE (up to 
225 MW), pursuant to the 1981 Capacity 
Exchange Agreement, is furnished during 
some on-peak hours, but this capacity is not 
included in Figure 13; and 

The SWP has the capability to meet a portion 
of its operating reserves by load-dropping at 
pumping plants. 

Actual shortages of on-peak capacity will be 
covered by short-term purchases. Additionally, 
300 MW of extra-high voltage transmission capa- 
city is available for power purchased from the 
Pacific Northwest. 

Power Costs 

The current SWP power resources, in combination 
with the power contracts outlined in Table 17, are 
able to meet SWP power needs at a relatively 
economical cost. 

Table 18 summarizes the most recent projections 
of SWP energy resources and their costs. The top 
section of the table shows the estimated future 
energy supply from each resource, at intervals 
from 1990 through 2004. The study assumes that 
energy requirements in excess of available resour- 
ces will be met through unspecified firm and 
non-firm energy purchases. As in the upper graph 
of Figure 1 1, the SWP pumping energy require- 
ments do not include contractual obligations to 
Southern California Edison, and the energy re- 
sources include the net energy gained by the 
SWP under the 1979 Power Contract and the 
1981 Capacity Exchange Agreement with SCE. 
The energy requirements include energy and the 
associated transmission losses for delivery of en- 

titlement water, recreation water, reservoir and 
aqueduct losses, and replenishment of reservoir 
storage south of the Delta. The projected excess 
of resources over requirements is shown as sur- 
plus energy available for sale. 

The lower section of Table 18 shows current 
projections of the average unit cost of energy 
from the various sources. These projections in- 
clude allowances for future escalation of operation 
and maintenance costs (generally 5 percent per 
year) and appropriate allowances for escalation of 
fuel costs. 

Most of the differences between the Bulletin 
132-90 and Bulletin 132-89 resource costs reflect 
updated estimates for SWP construction, finan- 
cing, fuel, and operation and maintenance costs. 

The composite resource costs shown in Table 18 
represent the weighted average unit cost of all 
SWP energy from the listed sources. The unit 
values of potential sales of surplus SWP energy 
were estimated by escalating the projected 1990 
value of 27 mills per kwh for on-peak energy 
sales and 22 mills per kwh for off-peak energy 
sales, at rates published in the Wharton Econo- 
metric Forecasting Associates' long-term forecast 
of June 1989 (Table 8.1, at "Composite Refiners 
Acquisition Cost of Oil"). The net cost of energy 
for SWP use is the unit cost of the energy actual- 
ly used for SWP purposes. The unit transmission 
costs shown were calculated by dividing total 
annual SWP expenditures for power transmission 
semices by the annual SWP energy requirements. 
(This calculation reflects the 75 percent of 
DWR's costs for firm transmission service waived 
by SCE according to the provisions of the Capa- 
city Exchange Agreement.) 

The effective unit costs shown in Table 18 repre- 
sent the average costs for energy used to operate 
the SWP, exclusive of any surplus or unscheduled 
water service. However, because of allocation 
adjustments for costs of off-aqueduct power 
facilities and credits for generation at SWP 
recovery plants, the unit costs shown in Table 18 
do not represent actual energy costs reflected in 
the annual Statements of Charges to respective 
contractors. 



Table 18. Projected Energy Resources and Costs 

I 

ENERGY REBOUACES mHHons of kilowatt-hours 

I 

Hyan-Themahito 
SWP Recovery Plants 

Gi ie l t i  
Alamo 
Devil Canyon 
W. E. Warne 
Castaic 
San Luis OMspo 

Pine Flat 
MWDSC Hydro 
Therrnaliio Diversion Dam 
Mojave Siphon 
SCE Ex- (a 
Reid Gardner Unit No. 4 
Bottle Rock 
TERA Power Corp. (Wind) 
Adddional Firm Resources 
CRA energy purchases 
Energy purchases 

Calendar Year 

Firm Energy Sales 0 

Surplus Economy Energy Sales 0 1 0 

39 

I I 

RESOURCES COST (d mi& per Wowatr+hw I 
Hyan-Therrnalito 
SWP Recovery Plants 

Gianeli 
Alamo 
Devil Canyon 
W. E. Wame 
Castaic 
San Luis Obispo 

Pine Flat 
MWDSC Hydro 
Thermallo Diversion Dam 
w e  siphon 
SCE Exchmge (a 
Reid Gardner Unit No. 4 
Bottle Rodc 
TERA Power Cop. (Wind) 
A d d i t i i  Firm Resources 
CRA energy purchases 
Enmy purchases (0n-P-k) 
EW pwchases (df-~eak) 
C- ~ c -  (e 

Cornpashe Cart of Resources 
Firm EnerBySales 
Value d Potential Energy Sales (on-peak) 
Value d Potential Energy Sales (df-peak) 
Value d Potential Capacity Sales (e 

Net Cost d SWP Pumping Energy 
T rm iss i on  Cost 

EfbdhL)nltW 

a) Net e n e r ~ y  gahed from Southern California 
Exchenoe Agreement. 

b) Requirement based upon energy to deliver SWP contrectm' requested entitlement waer, recreation water, reservoir and 
aquedud bsses, and replecement d reservoir storage south d Dela; indudes transmission losses. 

c) Does nd lndude energy delhrerieg to SCE pursuant to 1979 Power Contract end 1981 Capacity Exchange Agreement. 
d) lndudea elowance for ftrlure cost escalation. 
e) Unl rate b dollars per kilkwan-Wh. 
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Chapter VII 
Future Costs and Financing 

This chapter presents both a summary and a The financial analysis also does not include costs 
detailed explanation of SWP capital costs and of associated works that, although essential for 
financing, revenues and expenses, and bond realizing full SWP benefits, are financed and 
activities. The overall numerical summary is in constructed by local interests or State agencies 
Table 19; more detailed presentations of financial other than DWR. These works include onshore 
matters are shown in additional tables, figures, recreation developments at SWP facilities and 
and line item descriptions throughout the chapter. local distribution facilities. 

The financial analysis demonstrates that projected 
contractor payments and other revenues will be 
adequate to pay annual OMP&R costs and to 
meet all repayment obligations on funds used to 
finance SWP construction and other authorized 
costs during the period 1990 through 2000. The 
current analysis indicates that future capital re- 
quirements through 2000 for power and water 
facilities and the Davis-Grunsky Act Program, 
along with special requirements for revenue bond 
financing, will be $1,028 million. 

Capital costs and financing have been changed 
from those in Bulletin 132-89 to reflect changes 
in construction scheduling and cost estimates. 
Projected bond activities have also been revised 
to reflect these changes. 

The following major SWP facilities planned for 
completion by 2000 are included in the financial 
analysis. 

Suisun Marsh Facilities (first stage of final 
facilities) 

Final four units at Banks Pumping Plant 

Mojave Siphon power generation facilities 

Enlargement of the East Branch of the 
California Aqueduct 

Future Conditions 

Future conditions may require changes in the 
financial analysis. For this reason, basic 
assumptions are reviewed and the financial 
analysis updated annually. Notable contingencies 
that could change the financial analysis are: 

deviation from the assumptions regarding 
SWP power resources; 

deviation of actual rates of future construction 
price escalation from those currently assumed 
for cost estimates; 

rescheduling of currently planned construction 
for future facilities; 

development of additional sources of water 
not foreseen at this time; 

capital costs related to the Kern Water Bank 
and other additional conservation facilities; 

completion of Delta transfer facilities; 

enlargement of the San Luis Canal; 

changes in SWP contractors' entitlements due 
to changes in water needs, water conservation, 
or reclamation; 

Coastal Branch - Phase I1 changes in economic conditions, including 
interest rates; 

The financial analysis shown in Table 19 does 
not include the costs and financing of all facilities adverse impacts upon water contractors, 
needed to develop the remaining yield to meet which result from water shortages due to 
the total 4.2 million acre-feet contractual commit- insufficient supplies; and 
ment to long-term SWP water contractors. 



Table 19. SWP Financial 

NO. I Line kern 
I 

CAPITAL REQUIREMENTS 
1. I Initial Project Facilities 

Coastal Branch Aquedud-Phase II 
West Branch Aqueduct 
East Branch - Enlargement 
East Branch - Non-Enlargement 

2. 
3. 
4. 

Power Generation and Transmission Facilities 
Addlional Conservation Facilities 

North Bay Aquedud-Phase II 
Delta & Suisun Marsh Facilities 
Final 4 Units at Banks Delta Pumping Plant 

San Joaquin Drainage Facilities 

Totel Projed Constructh Expenditures 
Davis-Grunsky Ad  Program Costs 
Special Capital Requirements Under Revenue 
Bond Financing 

Totel Capital RequiremeMs 
Power Facilities Caplal Requirements 

Power Bonds through Reid Gardner Series H 
Future Power Revenue Bonds 
Subtotal Power Revenue Bonds 

Waec Revenue Band Prcced: 
East Branch Enlargement-Series A,D 8 E 
East Branch Enlargement - Future 
Water System Facilities-Series B thru (3 

Water System Facilities-Future 
Subtotal Water Revenue Bonds 

Omer Capital Finendng 
Initial Project Facilities Bond Proceeds 
DavisGNnsky Ad  Program Bond Proceeds 

29. Application of Caliimia Water Fund Monies I (Tideland Oil Revenues) 
Application of Capital Resources Revenues to 

Construction 

in thousands of d o l ~  
Calendar 

31. 
32. 
33. 

Revenue Transfers Applied 
Subtotal Other CqlaJ Financing 
~o(al nnend~ d Capital ~equirements 



Analysis, June 30, 1990 

Year 
I 1 9 9 6  1 1 9 9 7  1 1 9 0 8  1 1 9 9 0  1 2 0 0 0  

0 0 0 0 0 

mnds d dollars 

1990-2000 I 1952-2000 I Une Item 
CAPITAL REQUIREMENTS 

0 1 2,202,316 / lnltlal Project Facilities 
North Bay Aqueduct-Phase II 
Delta 8 Suisun Marsh Facilities 
Final 4 Units at Banks Delta Pumping Plant 
Coastal Branch Aqueduct-Phase II 
West Branch Aqueduct 
East Branch - Enlargement 
East Branch - Non-Enlargement 
Power Generation and Transmission Facilities 
Additional Conservation Facilities 
San Joaquin Drainage Facilities 
Other Costs 
Total Prom ConstRldion Expmdituree 
Davis-Grunsky Act Program Costs 
Spectal Capital Requirements Under Revenue 
Bond Financing 

Totel Cepial Requlremerts 
Power Facilities Capital Requirements 

, -.- . - , - 

FINANCING OF CAPITAL REQUIREME 
1 1 Pomn Revenue Bond Proceeds: 

Power Bonds through Reid Gardner Series H 
Future Power Revenue Bonds 
Subtotal Power Revenue Bonds 
Water Revenue Bond Pmceais 
East Branch Enlargement-Series A,D & E 
East Branch Enlargement - Future 
Water System Facilities-Series B thru G 
Water System Facilities-Future 
Subtotal Water Revenue Bonds 
Other Capital Financing 
Initial Project Facilities Bond Proceeds 
DavisGrunsky Ad  Program Bond Proceeds 
Application of California Water Fund Monies 

(Tideland Oil Revenues) 
Application of Capital Resources Revenues to 

Construction 
Revenue Transfers Applied 
Subtotal Other Capital Financing 
Totd Financing of Capital Requirements 

No. - 



Table 19. SWP Financial 
in thousands of dollars 

I ~ l n e  I I Calendar 
NO. I Une hem 

I 

PROJECT REVENUES 
34. 1 Capital Resources Revenues 

I Water CoWacW Payments: 
35. Transportation Capital 

Transportation Minimum 
Transporlalion Variable 
Delta Water Charge 
EB Enlargement Payments 

40. Water Revenue Bond Surcharge 
41. Subtotal Water Contrador Payments Under 

42. 

I Loan Repayment Contracts 
46. Revenue Bond Proceeds 

LowTerm Waer Supply Contracte 
Revenue Bond Cover Adjustments 

OTHER REVENUES: 
43. 
44. 

45. 

Federal Payments for Project Operating Costs 
Appropriations for Operating Costs allocaled 
to Recreation 
Local Agency Payments Under Davis-Grunsk) 

54. Deposits to Replacement Reserves 
55. Deposits to Special Reserves Under Revenue 

Bond Financing 

47. 
48 

49. ' : 
52. 

53 

lnterest Earnings on Operating Revenues 
Payments Under Oroville-Thermallo Power 
Sale Contract 
Miscellaneoos Revenues 
Subtdel Other Revenues 
Total Operaling R u n u  
Total Operating Revenues and Cepital 
Resouces Revenues 
PROJECT EXPENSES 
Project Operation, Maintenance and Power 
Costs 

lnterest Payments 
Future Water Bond Principal Repayments 
Future Water Bond lnterest Payments 
Total Prindpal 
Total lnteregt 
SuWotel Debt Service 
California Water Fund Repayment 
Total Opending Expnses and Debt Service 
Current Operating Funds 
Revenues Required for Current Construction 
Revenues Available for Future Construction 

Principal Repayments on Bonds Sold through 
June 30,1990 
lnterest on Bonds Sold through June 30,1990 
Future East Branch Enlargement Bond 
Principa1,Repayments 
Future East Branch Enlargement Bond 

474,111 47.044 49,985 52,259 55,329 58,424 61.195 
2,365,015 160,184 158,529 155,769 153,433 149,782 146.541 

0 0 0 585 1.405 2.065 2.395 

Capital Resources Revenues Used for 
Construction 

Total Projed w=ll= 
493.687 39,181 37.519 0 0 0 0 

6,086,149 463,062 573.432 627,658 644,688 638,288 631,269 



Analysis, June 30, 1990 (contd.) 
in thousands dollars 

Total 
1952-2000 

729,168 

2.81 7,942 
3,927,259 
2,220,314 
1,437.326 

440,974 
385,006 

11,228,621 
(336,974 

197,324 

16,657 

41,803 
366,646 
426,236 

249,279 
121,843 

1,419,788 
12,311,635 

13,040,803 

5,629,202 
286,067 

413,641 

1,141.923 
3,968,982 

21.385 

196,762 
30.840 

275.507 
1,194,148 
4,441,251 
5,635,399 

291,000 
12,255,309 

30.000 
84.341 

100.766 

570,387 
13,040,803 

Line Item I No. I - . . - . -- . . . . 

PROJECT REVENUES 
Capital Resources Revenues 1 34. 1 
Water Conlradw Payments: 
Transportation Capital 
Transportation Minimum 
Transportation Variable 
Dela Water Charge 
EB Enlargement Payments 
Water Revenue Bond Surcharge 
Subtotal Water Contractor Payments Under 
Long-Term Water Supply Contrects I 4 1  I 
Revenue Bond Cover Adjustments 

OTHER REVENUES: 
Federal Payments for Project Operating Costs / 43. 42' 1 
Appropriations for Operating Casts allocated 
to Recreation 1 44. 1 
Local Agency Payments Under Davis-Grunsl 
Loan Repayment Contracts 
Revenue Bond Proceeds 
Interest Earnings on Operating Revenues 
Payments Under Oroville-Thermalito Power 
Sale Contract 

llaouma Revenues I I 

Miscellaneous Revenues 
Subtotal Other Revenues 
Total Opereling Revenues 
Total Operating Revenuea and Cepital 

- - - - - - - - - - 

PROJECT EXPENSES 
Project Operalion, Maintenance and Power 1 53. 

49. 
50. 
51. 
52. 

Costs 
Deposits to Replacement Reserves 1 5 4  1 
Deposits to Special Reserves Under Revenue 
Bond Financing 
Payments d Debt Secvlce: 
Principal Repayments on Bonds Sold through 
June 30,1990 
Interest on Bonds Sold through June 30,1990 
Future East Branch Enlargement Bond 
Principal Repayments 
Future East Branch Enlargement Bond 
lnterest Payments 
Future Water Bond Principal Repayments 
Future Water Bond Interest Payments 
Total PrMpal 
Totel Interest 
Subtotal Debl Senrice 
California Water Fund Repayment 
Total Opereliq Expenses and DeM Service 
Current Operating Funds 
Revenues Required for Current ConSt~dion 
Revenues Available for Future Construction 
Capital Resources Revenues Used for 
Construction 

r d R o i e c t w  71. 



a the outcome of certain lawsuits now pending 
before the courts (see Chapter 111). 

Financial Analysis 

The current SWP financial analysis shown in 
Table 19 is in two parts. Actual and projected 
capital expenditures and sources of financing are 
shown in Part 1. Part 2 shows actual and antici- 
pated revenues and their application to pay SWP 
operating expenses and principal and interest on 
bonds, as well as provide a limited amount of 
construction funding. 

Estimates of future capital expenditures include 
allowances for escalation of construction costs 
and relocation costs at 5 percent per year from 
1990 through 2000. State salaries are assumed to 
escalate at 4 percent for 1990 and at 5 percent 
per year thereafter. Land acquisition costs include 
escalation at 6 percent for 1990, 5.5 percent for 
1991, and 5 percent per year thereafter. Capital 
expenditures for the SWP also include require- 
ments other than those for construction, such as 
disbursements under the Davis-Grunsky Act Pro- 
gram (Line 14), and special capital requirements 
under revenue bond financing (Line 15). 

Capital Requirements 

Lines 1-18 in Table 19 show actual and projected 
SWP capital requirements through the year 2000. 

Table 20 shows actual and projected SWP con- 
struction expenditures, along with a preliminary 
allocation of such expenditures among various 
SWP purposes. 

The following sections describe DWR's current 
assumptions concerning the costs of each facility 
of the future construction program through 2000, 
as shown in Table 19. Decisions to commence 
construction on facilities not yet under way will 
be made only after an examination of alternatives 
and upon completion of final EIRs and other 
review processes. 

Line 1: Initial Project Facilities 

Facilities included in the initial construction 
program are those completed before 1974 (see 

Bulletin 132-74, Chapter 11). Additional costs 
after 1973 and estimated costs of remaining work 
on the initial SWP facilities are not included in 
this line. 

Line 2: North Bay Aqueduct--Phase II 

Phase I1 of the North Bay Aqueduct, which con- 
nects with existing Phase I facilities, consists of 
pipelines, pumping plants, and a small reservoir 
necessary to divert water from the western Delta 
to Napa and Solano Counties for urban use. 

Costs are included for increased capacity for the 
City of Vallejo and to provide excess peaking 
capacity to meet possible future peak summer 
demands. These additional costs were funded by 
advance payments from the Solano County Water 
Agency. These advance payments are included in 
Line 34. 

Line 3: Delta and Suisun Marsh Facilities 

The history column (1952-1989) of Line 3 
includes planning costs for general Delta 
facilities and historical costs associated with the 
previously-planned Peripheral Canal and overland 
water delivery facilities for the western Delta. 
Included for Suisun Marsh are historical planning 
costs as well as construction costs through 1989. 

The columns for 1990-2000 show Delta facilities' 
planning costs and costs for construction of 
Suisun Marsh facilities. The construction costs are 
for only a portion of the final Suisun Marsh 
facilities: the Suisun Marsh Salinity Control 
Gates and an access road. Present plans are to 
evaluate the effectiveness of the control structure 
before proceeding with any additional facilities at 
Suisun Marsh. 

The 1991 amount includes $20 million for pur- 
chase of right of way for the Sherman Island 
wildlife management plan and $50 million for 
right of way for the Clifton Court Forebay en- 
largement. The forebay enlargement is one of the 
options for the South Delta Water Management 
Program discussed in Chapter V. The land pur- 
chase is needed to protect this option against 
rapidly increasing real estate prices. 



Table 20. State Water Project Capital Expenditures 
in thousands of dollars 



Line 4: Final Four Units at Banks Delta 
Pumping Plant 

This line shows the costs for the final four 
1,067-cfs units, which are scheduled to be 
operational in 199 1. 

Line 5: Coastal Branch Aqueduct--Phase II 

This line shows the planning costs for the Coastal 
Branch--Phase 11. Future expenditures also include 
a projection of construction costs for this project. 

Line 6: West Branch Aqueduct 

The costs shown in Line 6 are for all facilities on 
the West Branch except Wame Powerplant. 
Wame Powerplant costs are included in Line 9. 
Included in this line are projected costs for the 
Vista Del Lago Visitors Center and Gorman 
Creek channel modifications. 

Line 7: East Branch Aqueduct Enlargement 

Line 7 shows expenditures for first-stage con- 
struction of the East Branch Enlargement, in- 
cluding the enlargement share of powerplant costs 
at Mojave Siphon and Devil Canyon. (The re- 
maining powerplant costs are included in Line 9.) 
Estimated East Branch Enlargement costs by 
facility are: 

Line 8: East Branch Aqueduct 
Non-Enlargement 

Facility 

Aqueduct 
Pearblossom Pumping Plant 
Alamo Powerplant 
Mojave Siphon Powerplant 
Devil Canyon Powerplant and Bypass 

Total 

The costs shown in Line 8 are for all aqueduct 
costs on the East Branch that are not allocated to 
the enlargement project. This includes improve- 
ments constructed concurrently with the enlarge- 
ment work. No costs for powerplant construction 
at Mojave Siphon and Devil Canyon are included 
in this line. 

$ millions 

125.6 
69.2 
5.0 (a 

38.9 
175.9 

409.6 

Line 9: Power Generation and Transmission 
Facilities 

a) Expenditures for Unit 1 facilities allocated to 
enlargement. Construction of Unit 2 has been deferred. 

Estimated capital costs for facilities included in 
Line 9 are: 

Line 10: Additional Conservation Facilities 

Facility 

Powerplants 
Reid Gardner, Unit 4 
Bottle Rock 
South Geysers 
Devil Canyon 
Warne 
Alamo 
Mojave Siphon 
Thermalito Diversion Dam 
Other Small Hydro Costs 
Subtotal 

Transmlsdon Llnes 
Midway-Wheeler Ridge 
Geysers-Lakeville 

Total 

The costs shown in Line 10 are for planning of 
additional conservation facilities. Included in the 
history column (1952-1989) is $31.4 million for 

All costs in this line are allocated to and repaid the purchase of land for the Kern Water Bank. 
by the seven Southern California contractors par- No costs are shown in the financial analysis for 
ticipating in the East Branch Enlargement. construction of additional conservation facilities. 

$ millions 

261.9 
121.7 
55.3 (a 
36.7 (b 
84.5 
40.9 
40.7 (b 
15.2 
4.5 

661.4 

10.7 
6.9 

679.0 

a) Expenditures to complete work in progress 
only; remaining work has been deferred 
(see Chapter IV). 

b) Does not include East Branch Enlargement 
share of costs in Line 7. 



Line 11: San Joaquin Drainage Facilities 

Included are the projected costs of the San 
Joaquin Valley Drainage -Monitoring Program. 
The four activities in this program are: (1) drain- 
age monitoring and evaluation, (2) drainage re- 
duction, (3) drainage treatment, and (4) evapora- 
tion pond investigations. Each of these activities 
is discussed in more detail in Chapter 111. It is 
assumed that these costs will continue to be fi- 
nanced by California Water Fund appropriations. 
No costs shown in this line are charged to SWP 
water contractors. 

Line 12: Other Costs 

These expenditures cover such items as general 
design and construction costs, completion of 
operation and maintenance facilities, and other 
completion activities for the initial facilities of the 
California Aqueduct. Portions of these costs will 
ultimately be allocated to aqueduct units described 
in the preceding paragraphs. 

Line 12 includes expenditures that cover com- 
pletion of monitoring and control systems and 
other completion activities for SWP facilities 
other than the Califomia Aqueduct. Costs related 
to flood protection at Arroyo Pasajero in the 
San Luis reach of the California Aqueduct are 
included in this line. This line also includes past 
planning costs for the Abbey Bridge and Dixie 
Refuge dams and reservoirs in the Upper Feather 
River area; DWR continues to assume that these 
facilities will be postponed until there is local 
support and demonstrated need for them. 

Line 13: Total Project Construction 
Expenditures 

This line is the total of Lines 1 through 12. 

Line 14: Davis-Grunsky Act Program Costs 

This financial assistance program for water 
developments constructed by local public agencies 
is discussed in more detail in Chapter 111. 
As of December 31, 1989, DWR had disbursed 
$122.0 million (including $8.6 million for admin- 
istration) in grants and loans for 114 local agen- 
cies throughout the State. DWR projects that 
funds now authorized for the program will be 
disbursed prior to 199 1. 

Line 15: Special Capital Requirements under 
Revenue Bond Financing 

This line shows the special capital requirements 
at the time revenue bonds are sold. The financial 
analysis assumes that proceeds from any future 
revenue bonds will pay for bond discounts, 
bond issuance costs, and debt service reserve 
requirements. 

Application of proceeds to these special require- 
ments for actual and assumed revenue bond sales 
is shown in Table 21. 

Line 16: Total Capital Requirements 

This line is the total of Lines 13, 14, and 15. 

Line 17: Power Facilities Capital Requirements 

This line is the total of capital requirements 
for power facilities contained in Lines 1-12, 
and that part of Line 15 associated with power 
revenue bonds. 

Line 18: Water Facilities Capital Requirements 

This line is the total of capital requirements 
for water facilities contained in Lines 1-12, 
and that part of Line 15 associated with water 
revenue bonds. 

Financing of Capital 
Requirements 

Three general types of financing have been used 
for the SWP: 

Burns-Porter Financing, derived from the sale 
of California Water Resources 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 (California Water Code 
Sections 12930-12944), approved by the elec- 
torate in November 1960. 

Revenue Bond Financing, derived from the 
sale of revenue bonds as authorized by the 
Central Valley Project Act (Califomia Water 
Code Sections 11 100-1 1925). DWR's auth- 
ority to issue revenue bonds was confirmed 



Table 21. Application of Revenue Bond Proceeeds 

in millions of dollars 

Reid Gardner Series B (a 
Reid Gardner Series C (a 
Small Hydro-South Geysers Series D (a 
Bottle Rock Series E (a 
Alamo-South Geysers Series F (a 
Reid Gardner Series G (a 
Power Faalities Series H (a 
East Branch Enlargement Series A (a 
Water System Faciliies Series B (a 
Water System Facilities Series C (a 
Water System Faciliies Series D (a 
Water System Facilities Series E (a 
Water System Facilities Series F (a 
Water System Facilities Series G (a 

Subtotal 
Water System Faciliies (b 
East Branch Enlargement (b 

a) Actual bond issue. 
b) Assumed bond issue through the year 2000. 
c) Total discount was $2.8 million. Remaining amount was used to refund Reid Gardner Series B bonds. 
d) Total discount was $2.7 million. Remaining amount was used to re-fund portions of Reid Gardner Series C and Small Hydro-South Geysers 

Series D Bonds. 
e) Interest capitalized 1-112 years. 
f) Includes funds applied to Water System Facilities Series B and C debt service reserves. 
g) Includes funds applied to Water System Faciliies Series D and E debt service reserves. 
h) Total discount was $9.0 million. Remaining amount was used to relund a portion of Reid Gardner Series G bonds. 
i) Includes debt service reserves. 

by a decision of the California Supreme Court in 
1963 (Warne v. Harkness, 60 Cal. 2d 579). 

Capital Resources Financing, derived from 
payments and appropriations (including a por- 
tion of Tideland Oil Revenues) as authorized 
by a variety of special contracts, cost-sharing 
agreements, and legislative actions concerning 
the SWP, plus accrued interest on these 
funds. 

The Burns-Porter Act authorized an issue of 
$1.75 billion of general obligation bonds of 
the State, which are repaid by revenues received 
under the water supply contracts. This bond issue 
authorization includes a reservation of $130 mil- 
lion specifically for the Davis-Grunsky Act Pro- 
gram. Proceeds from the sale of general ob- 
ligation bonds are deposited in the California 
Water Resources Development Bond Fund-Bond 
Proceeds Account, from which monies may be 
expended only for the construction of SWP facil- 



ities and for the Davis-Grunsky Act Program. 
Approximately 40 percent of the expenditures 
through 1989 for SWP construction and the 
Davis-Grunsky Act Program were financed with 
general obligation bonds. 

Monies deposited in the California Water Fund 
are appropriated for purposes of the Bums-Porter 
Act. Such deposits are derived from a portion of 
the State's Tideland Oil Revenues under a con- 
tinuing authorization. In 1989, legislation was 
enacted to provide for a schedule to repay the 
California Water Fund as required by the Bums- 
Porter Act. 

As of June 30, 1990, DWR has sold $2.1 billion 
of revenue bonds. This includes $100 million of 
Water System Revenue Bonds, Series G, sold 
March 6, 1990. The proceeds of the Series G sale 
were used for the reimbursement of other SWP 
funds used for construction expenditures prior to 
the sale of the bonds and for funding the debt 
service reserves for Series G bonds. Additional 
issues of revenue bonds are planned to fund fu- 
ture SWP construction. Proceeds from the sale of 
revenue bonds are deposited in the Central Valley 
Water Project Construction Fund, from which 
money is expended only for purposes specified in 
the resolution authorizing each bond sale. These 
purposes, in addition to construction, planning, 
and right of way costs, may include (1) funding 
the Debt Service Reserve Account and (2) pay- 
ment of interest on bonds and water system oper- 
ating expenses during the period specified by the 
resolution authorizing the bond issue. 

Capital Resources revenues are deposited in the 
Central Valley Water Project Construction Fund 
and may be expended for (1) general obligation 
bond interest, and (2) construction of SWP 
facilities. Under DWR's financial management, 
the capital resources revenues are first used to 
the extent needed for coverage of any general 
obligation bond debt service that exceeds avail- 
able revenues. 

The financing of capital expenditures is described 
in Lines 19 through 33. 

Line 19: Power Bonds through Reid Gardner 
Series H 

This line shows the proceeds applied from power 
revenue bonds for the Oroville, Devil Canyon, 
Castaic, Pyramid, Reid Gardner, Bottle Rock, 
Alamo, South Geysers, and small hydro projects. 

Line 20: Future Power Revenue Bonds 

No future power revenue bond sales are projected 
in the financial analysis. 

Line 21: Subtotal-Power Revenue Bonds 

This line is the total of Lines 19 and 20. 

Line 22: East Branch Enlargement--Series A, 
D, and E 

On July 15, 1987, DWR sold $132 million of 
Water System Revenue Bonds, Series A, to 
finance a portion of the East Branch Enlargement. 
The proceeds provided (1) $18.0 million for reim- 
bursement of other SWP funds used for construc- 
tion expenditures prior to the sale of bonds, 
(2) $99.9 million for ongoing construction work, 
and (3) $14.1 million for other requirements as 
shown in Line 15. 

On June 14, 1988, DWR sold $100 million of 
Water System Revenue Bonds, Series D, to pro- 
vide $95.0 million for reimbursement of other 
SWP funds used for construction expenditures 
prior to the sale of bonds. The remaining 
$5.0 million was used for other requirements as 
shown in Line 15. 

On November 29, 1988, DWR sold $9 million of 
Water System Revenue Bonds, Series E, to pro- 
vide $8.4 million for debt service reserves re- 
quired for Series D and E bonds. The remaining 
$0.6 million was used for other requirements as 
shown in Line 15. 

The amount of Series D and E proceeds allocated 
to the East Branch Enlargement was $6.5 million. 
The remaining proceeds were allocated to other 
SWP facilities and are included in Line 24. 



Llne 23: East Branch Enlargement-Future Llne 26: Subtotal Water Revenue Bonds 

Future water revenue bonds are needed to provide 
$319 million for completion of the East Branch 
Enlargement First Stage and for special capital 
requirements (discount and finance costs of 
bonds, debt service reserves, and interest on 
construction funds borrowed prior to the sale of 
the bonds). 

Line 24: Water System Facilities--Series B, C, 
D, E, and G 

On May 5, 1987, DWR sold $100 million of 
Water System Revenue Bonds, Series B, to 
provide $97.4 million for reimbursement of other 
SWP funds expended for ongoing construction of 
SWP facilities prior to the sale. The remaining 
$2.6 million was used for other requirements as 
shown in Line 15. 

On December 1, 1987, DWR sold $9 million of 
Water System Revenue Bonds, Series C, to pro- 
vide $8.317 million for funding the debt service 
reserve requirements for Series B and C bonds 
and $0.135 million for other requirements as 
shown in Line 15. Both the debt service reserve 
and other requirements are included in Line 15. 
After the above requirements were met, the re- 
maining $0.548 million was used for reimburse- 
ment of other SWP funds used for construction 
expenditures prior to the sale of the bonds. 

The amount of Series D and E proceeds allocated 
to SWP projects other than the East Branch En- 
largement was $102.5 million. On March 6, 1990, 
DWR sold $100 million of Water System Reve- 
nue Bonds, Series G, to provide $85.9 million for 
reimbursement of other SWP funds used for con- 
struction expenditures prior to the sale of the 
bonds. The remaining $14.1 million was used to 
fund the debt service reserve and to pay other 
financing costs. 

Line 25: Water System Facilities--Future 

Future water revenue bonds are needed to provide 
$447 million for construction of SWP water sys- 
tem facilities and for special capital requirements 
(discount and finance cost of bonds and debt 
service reserves). 

This line is the total of Lines 20-25. 

Line 27: Initial Project Facilities 
Bond Proceeds 

This line includes financing of initial SWP facil- 
ities and planning costs for certain additional 
conservation facilities. Financing of initial facil- 
ities from general obligation bonds was completed 
in mid-1972, and amounted to $1.444 billion--i.e., 
the total of $1.75 billion Bums-Porter Act author- 
ization, less $130 million reserved for the Davis- 
Grunsky Act Program, and $176 million "offset" 
for additional conservation facilities. The Bums- 
Porter Act provides that to the extent Califomia 
Water Fund monies are expended, an equal 
amount of general obligation bonds are reserved 
("offset") for financing the construction of addi- 
tional conservation facilities in certain watersheds. 

In mid-1972, the reservation of "offset" bonds 
was effectively limited to $176 million--the total 
amount of Califomia Water Fund monies that had 
been expended up to that time. By mid-1972, all 
general obligation bonds authorized by the Bums- 
Porter Act had been "offset," reserved for the 
Davis-Grunsky Act Program, or used for SWP 
construction. 

Approximately $8.5 million of the "offset" 
bonds have been used to finance planning studies 
of the Middle Fork Eel River Development (see 
Line 10). This analysis does not use any "offset" 
bond proceeds to meet capital requirements. 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. 

Line 28: Davis-Grunsky Act Program 
Bond Proceeds 

For simplification, the entire $130 million of 
capital expenditures authorized for the Davis- 
Grunsky Act Program under the Bums-Porter Act 
are shown to be funded solely by proceeds from 
the sale of general obligation bonds. In fact, 
$28.0 million from the Califomia Water Fund 
was used for the program in lieu of bond pro- 
ceeds prior to 1969. The financial analysis 



assumes that the remaining $12.0 million in 
authorized Davis-Grunsky bonds will be sold 
prior to 1991. A State Pooled Money Investment 
loan of approximately $6 million is being used to 
finance current expenditures. This short-term loan 
will be repaid with proceeds from the bond sale. 

Llne 29: Application of California Water Fund 
Monies (Tideland Oil Revenues) 

The Bums-Porter Act provides that any available 
money in the California Water Fund shall be used 
for construction in lieu of proceeds from the sale 
of general obligation bonds. When the Bums- 
Porter Act became effective in late 1960, approxi- 
mately $97 million had been accumulated in the 
fund. This balance, plus subsequent appropria- 
tions, interest earnings, and other miscellaneous 
income to the fund through December 31, 1989, 
financed a total of $499 million of Project costs. 

The financial analysis assumes that appropriations 
of Tideland Oil Revenues will be made as needed 
to fund future costs of the San Joaquin Drainage 
Monitoring Program (see Line 11). 

Line 30: Application of Capital Resources 
Revenues to Construction 

This line shows the application of Capital 
Resources Revenues for capital expenditures (see 
description for Line 34). 

Line 31 : Revenue Transfers Applied 

This line shows monies that are assumed to be 
transferred to the California Water Fund pursuant 
to provisions of the Bums-Porter Act (see Lines 
68 and 69), and subsequently reappropriated to 
construction. 

Line 32: Subtotal Other Capital Financing 

This line is the total of Lines 27-31. 

Line 33: Total Financing of Capital 
Requirements 

This line is the total of Lines 21, 26, and 32. 

Project Revenues 

SWP revenues, consisting primarily of SWP con- 
tractor payments, are deposited in two funds: the 
Central Valley Water Project Revenue Fund, in 
which are placed all revenues pledged to revenue 
bonds, and the California Water Resources Devel- 
opment Bond Fund-Systems Revenue Account, in 
which all other SWP operating revenues are 
placed. Use of these funds is limited to operating 
costs and debt service, except that revenues in 
excess of such costs can be transferred to the 
California Water Fund. 

Line 34: Capital Resources Revenues 

Sources of these revenues are (I) federal pay- 
ments for SWP capital expenditures, (2) appropri- 
ations for capital cost allocated to recreation, 
(3) appropriations for SWP capital expenditures 
prior to the Bums-Porter Act and under SB 261, 
(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 
enhancement have amounted to $5 million per 
year, appropriated by the Legislature from 
Tideland Oil Revenues. No appropriations were 
received in the 1989-90 fiscal year; no appropria- 
tions are shown for 1990 through 2000. Under 
legislation enacted in 1989, the amount owed to 
the SWP by the State for costs allocated to rec- 
reation is offset against the amount the SWP 
owes the California Water Fund. 

Lines 35-40: Water Contractor Payments 

These lines show the separate elements of water 
contractor payments. The payments identified in 
Lines 35-40 are described in Appendix B, with 
supplemental discussion in the following para- 
graphs. Line 37 amounts also include revenues 
sufficient to cover costs associated with sales of 
excess power. 



Table 22. Revenue Bond Proceeds Affecting 
the Project Interest Rate 

a) Amount is 71 percent d the proceeds deposited in escrow account to re-fund portion of Series D bonds ($35.1 million) plus deposils to 
construction account ($0.3 million). 

OMP&R costs are repaid under the Transportation 
Charge as they are incurred and therefore do not 
include any interest charges. Construction costs 
under the Transportation Charge and all  construc- 
tion and annual OMP$R cost under the Delta 
Water Charge are to be repaid with interest at the 
Project Interest Rate. 

The Project Interest Rate is defined in Article l(r) 
of the Standard Provisions for Water Supply Con- 
tracts as the weighted average of the rates paid 
on securities issued and loans obtained to finance 
SWP facilities, excluding Oroville Revenue 
Bonds. Under original contract provisions, the 
basis for determining the Project Interest Rate 
was the weighted average of rates paid on general 
obligation bond sales only. Under contract amend- 
ments executed in 1969, after issuance of Oroville 
Revenue Bonds, the basis was expanded to in- 

clude rates on all other securities sold and loans 
obtained thereafter for financing SWP facilities, 
including revenue bonds (see Bulletin 132-70, 
page 28). 

However, not all proceeds from the sale of reve- 
nue 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 (Table 22). The Proj- 
ect Interest Rate calculation does not include pro- 
ceeds from the sale of power revenue bonds for 
Off-Aqueduct Power Facilities, revenue bonds for 
the East Branch Enlargement, or Water Revenue 
Bonds covered under the Water Revenue Bond 
Amendment. 



Table 23 presents information basic to the 
calculation of the Project Interest Rate. The 
discussion of contractors' water charges in 
Appendix B is based upon known conditions and 
supports DWR's determination of 1991 water 
charges, which were billed July 1, 1990. How- 
ever, the following are significant differences 
between the sum of future charges shown in 
Lines 3540 and the substantiation of 1991 
charges discussed in Appendix B. 

Future capital costs discussed in Appendix B 
are based upon the prices prevailing on 
December 31, 1989. Those shown in the 
financial analysis include allowances for 
price escalation. 

Pre-1989 charges discussed in Appendix B 
represent what the charges should have been 
under currently known conditions. Pre-1989 
charges shown in Table 19 are those actually 
paid under previously determined bills. 

Charges discussed in Appendix B are un- 
adjusted for past over- or under-payments. 
Table 19 charges for 1989 and thereafter in- 
clude adjustments for any apparent over- or 
under-payments of pre- 1989 charges. 

The charges discussed in Appendix B for East 
Branch Enlargement costs include the debt 
Service and 25 percent cover for Series A 
and the East Branch Enlargement share of the 
Series D and E bonds. Table 19 charges also 
include the debt service and cover for as- 
sumed future bonds. 

The water bond revenue surcharge discussed 
in Appendix B covers the Series B, C, D, E, 
and G bonds only. Table 19 surcharge values 
cover Series B, C, D, E, G, and the assumed 
future issues required to finance any SWP 
construction. 

Line 41 : Subtotal Water Contractor Payments 

This line is the total of Lines 35-40. 

Line 42: Revenue Bond Cover Adjustments 

This line shows the credit to contractors resulting 
from the cover of 25 percent of one year's debt 
service for Off-Aqueduct Power Facility Bonds 

and Water System Revenue Bonds. Cover is col- 
lected as required by the bond resolutions to pro- 
vide security to the bondholders. 

For Off-Aqueduct Facilities, this amount is 
charged annually to contractors and collected 
through the minimum OMP&R component of the 
Transportation Charge. For the East Branch 
Enlargement facilities, the cover is collected 
through the capital component of the East Branch 
Enlargement Transportation Charge. For Water 
System Facilities, this 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. 

Line 43: Federal Payments for Project 
Operating Costs 

Under the December 3 1, 1961, agreement be- 
tween the State and the United States, DWR 
operates and maintains the San Luis Joint-Use 
Facilities. Under the January 12, 1972, sup- 
plement to the agreement, USBR paid 45 percent 
of OM&R costs for these activities. (The percen- 
tage does not apply to power costs; USBR and 
DWR provide their own power to pump their 
respective amounts of water through the joint 
facilities.) This percentage is reviewed every five 
years by USBR and DWR. For the calendar years 
1981-1985, the federal share was 44.47 percent. 
The most recent review was completed in 1987 
and resulted in a federal share of 44.09 percent 
for the calendar years 1987-1990. The amounts in 
Line 43 assume that the federal share continues at 
44.09 percent for the calendar years 1991-2000. 

Line 44: Appropriations for Operating Cost 
Allocated to Recreation 

Under the Davis-Dolwig Act, the Legislature 
declared its intent that, except for funds provided 
pursuant to AB 12 (1966), DWR's budget shall 
include appropriations from the General Fund of 
monies necessary for enhancement of fish and 
wildlife and for recreation in connection with 
State water projects. Annual OMP&R costs allo- 
cated to recreation and fish and wildlife 
enhancement are paid by annual General Fund 
appropriations. For fiscal years 1983-84 through 
1989-90, no funds were appropriated for this 



Table 23. Actual Bond Sales and Project lnterest Rates 

Bond Sales 

$50,000,000 Bond Anticipation Notes 
$100,000,000 Series A Water Bonds 
$50,000,000 Series B Water Bonds 
$100,000,000 Series C Water Bonds 
$1 00,000,000 Series D Water Bonds 
$1 00,000,000 Series E Water Bonds 
$100,000,000 Series F Water Bonds 
$100,000,000 Series G Water Bonds 
$100,000,000 Series H Water Bonds 
$1 00,000,000 Series J Water Bonds 
$100,000,000 Series K Water Bonds 
$1 50,000.000 Revenue Bonds. Oroville Division, Series A 
$100,000,000 Series L Water Bonds 
$100,000,000 Series M Water Bonds 
$94,995,000 Revenue Bonds, Oroville Division, Series B 
$46,761,000 Cumulative 1970 General Fund Borrowing, repaid 7110/70 
$200,000,000 Series N and P Bond Anticipation Notes 
$100,000,000 Series N Water Bonds 
$100,000,000 Series 0 Bond Anticipation Notes 
$100,000,000 Series P Water Bonds 
$150,000,000 Series 0 and R Water Bonds 
$40,000,000 Series S Water Bonds 
$139,165,000 Devil Canyon-Castaic Revenue Bonds(d 
$10,000,000 Series T Water Bonds 
$10,000,000 Series U Water Bonds 
$10,000,000 Series V Water Bonds 
$95,800,000 Pyramid Hydroelectric Revenue Bonds(d 
$1 50.000.000 Reid Gardner Project, Series A Bond Anticipation Notes 
$75,600,000 Bottle Rock Project, Bond Anticipation Ndes 
$24,400,000 Alamo Projed, Bond Anticpation Notes (d 
$200,000,000 Reid Gardner Project, Series B Revenue Bonds 
$125,000,000 Reid Gardner Project, Series C Revenue Bonds 
$37,500,000 Small Hydro Projed I, Series D Revenue Bonds(d 
$37,500,000 South Geysers Project, Series D Revenue Bonds 
$125,000,000 Bottle Rock Project, Series E Revenue Bonds 
$50,000,000 Alamo Project, Series F Revenue Bonds(d 
$25,000,000 South Geysers Project, Series F Revenue Bonds 
$239,505,000 Reid Gardner Project, Series G Revenue Bonds 
$206,890,000 Power Facilities Series H Revenue Bonds 
$132,000,000 East Branch Enlargement, Series A Water System 

Revenue Bonds 
$100,000,000 Series B Water System Revenue Bonds 
$ 9,000,000 Series C Water System Revenue Bonds 
$100,000,000 Series D Water System Revenue Bonds 
$ 9,000,000 Series E Water System Revenue Bonds 
$160,030,000 Series F Water System Revenue Bonds 
$1 00,000,000 Series G Water System Revenue Bonds 

Total 

lnterest 
Cost @ 
percent 

Date of 
Sale 

Project 
lnterest 
Rate (c 
percent 

"Projed Interest Ratem Portion 63,621,853 2,998,367 
a) A unit equivalent to one dollar ol principal amount outstanding for one year. 
b) The total interest cost (without regard to premiums received) divided by the total dollar-years, expressed as a percent. 
c) Determined by dividing cumulative interest costs by cumulative ddlar-years, expressed as a percent. Excluding Oroville Field Division. 

Power Revenue Bonds for OfCAqueduct Facilties, and Water System Revenue Bonds, which do not affect the "Project lnterst Rate.' 
d) These revenue bonds and revenue bond anticipation notes were sdd at the fdlowing net interests costs and the indicated amounts 

(representing the sum of proceeds used for construction and the bond discount) were used in the calculations of the Projed lnterest Rate: 
Devil CanyonCastaic Revenue Bonds: 5.446% $1 26,893,000 
Pyramid Hydroelectric Revenue Bonds: 7.680% $75,586.000 
Alarno Bond Anticipalion Notes: 10.036% $18.034.000 
Small Hydro Projed I, Series D Revenue Bonds: 10.275% $28.012.000 
Alamo Project, Series F Revenue Bonds: 8.525% $40,114,000 
Power Facillies. Series H Revenue Bonds: 7.926% $42,340,000 

1 1/21/63 
211 8/64 
5/05/64 
10/07/64 
2/16/65 
1 1123165 
6/08/66 
11/22/66 
3/21 I67 
711 8/67 
1 111 4/67 
4/03/68 
711 1 168 
1 W 6 8  
4/01 169 

611 6/70 
2/02/71 
311 0171 
4/21/71 
11/09/71 
3/28/72 
8/08/72 
3120173 
1 I1 3/76 
11/15/77 
10123/7 9 
7/1/81 
12/1 /81 
12/1/81 
7107/82 
11/16/82 
1 1 11 6/82 
1 111 6182 
4/27/83 
4/27/83 
4/27/83 
311 5/85 
6120f86 

711 5/86 
5/05/87 
12/01/87 
611 4/88 
12/16/88 
311 5/89 
3/06/90 

Dollar-Years (a 
$1.000 

26,944 
3,id02,9dO 
*,726,000 
3,452,000 
3,497,640 
3,497,900 
3,4£b7,900 
3,497,900 
3,497,900 
3,497,906 
3,497,900 
5,228,700 
3,497,900 
3,497,900 
3,423,460 

4,938 
200,OOO 

3,447,900 
tm,W 

3397,900 
5,171 ,BSa 
1,399,16a 
4,776,204 

185,265 
158,750 
158,750 

2,260,072 
347.906 
264,600 
24.266 

4,823,137 
2,720,045 

837,769 
930,325 

2,824,805 
1J96,763 

608,550 
4,524,136 
4,430,520 

3,427,165 
2,664,012 

324,000 
2,640,510 

319,500 
2,779,838 
2,434,175 

107,717,015 

lnterest 
Cost 

$1.000 

53 1 
119.750 
60,986 

123,764 
122,403 
130,029 
137,359 
143.788 
129.261 
143,199 
163,887 
270.289 
166.91 8 
169,989 
195,902 

346 
11,660 

190,292 
2.349 

193,377 
265,734 
76.509 

258,839 
9,491 
8.731 
7,573 

172,495 
29,572 
25.137 
2,305 

553.793 
255,744 
84,587 
90,021 

225.1 02 
100,836 
52,578 

425,840 
347.745 

254.915 
194,817 
32.130 

202,469 
31,995 

189,261 
172.277 

6,546,575 

1.879 
9.520 
3.533 
3.585 
3388 
3.717 
3.927 
4.111 
3.885 
4.694 
4.685 
5.169 
4.772 
4 . W  
5.722 
7.507 
5.630 
5.519 
2.349 
3401 
5.138 
5.468 
5.419 
5.123 
5.500 
4.770 
7.632 
8.500 
9.500 
9.500 

11.979 
9.402 

10.097 
9.676 
8.576 
8.468 
8.640 
9.413 
7.849 

7.438 
7.313 
9.917 
7.668 

10.014 
6.808 
7.197 



purpose. No appropriations are shown for 1990 
through 2000. Under legislation enacted in 1989, 
the amount owed to the SWP by the State for 
costs allocated to fish and wildlife enhancement 
and recreation is offset against the amount the 
SWP owes the California Water Fund. 

Line 45: Local Agency Payments under 
Davis-Grunsky Loan Repayment Contracts 

Over $48 million of loan funds have been dis- 
bursed as of December 31, 1989. Loan repay- 
ments received through December 31, 1989, are 
shown in the history column. The future amounts 
on Line 45 are based upon the loans currently 
outstanding. Repayment on any future loans under 
the Davis-Grunsky Act Program was assumed to 
be beyond the period covered by the financial 
analysis. 

Line 46: Revenue Bond Proceeds 

This line includes bond proceeds that are special 
reserves under revenue bond financing, described 
in Line 15. These proceeds are not classified as 
revenues, but are shown in this line to simplify 
the financial presentation since they are used for 
capitalized OMP&R costs, revenue bond service, 
and debt service reserves. 

Line 47: Interest Earnings 

This line includes interest earnings on unexpended 
proceeds from the sale of general obligation 
bonds, interest on operating reserves, and other 
short-term investment earnings on SWP revenues. 
Based upon experience to date, interest earnings 
are estimated at approximately $10 million per 
year for 1990 through 2000. 

Line 48: Payments under Oroville-Thermalito 
Power Sale Contract 

Before April 1, 1983, all power generation from 
Hyatt and Thermalito powerplants was sold under 
a Power Sale Contract dated November 29, 1967, 
to three electric utilities (Pacific Gas and Electric 
Company, Southern California Edison Company, 
and San Diego Gas and Electric Company). The 
1952-1989 entry includes final settlement of pay- 
ments under the contract. 

Line 49: Miscellaneous Revenues 

This line shows all other operating revenues not 
included in Lines 35-48. 

Line 50: Subtotal Other Revenues 

This is the total of Lines 43-49. 

Line 51: Total Operating Revenues 

This is the total of Lines 41, 42, and 50. 

Line 52: Total Operating Revenues and 
Capital Resources Revenues 

This is the total of Lines 34 and 51. 

Project Expenses 

Project expenses include operation, maintenance, 
and power (OM&P) costs, deposits to replacement 
reserves, deposits to special reserves (see Line 55 
description), debt service, deposits to operating 
reserves, repayment of the California Water Fund, 
and application of Capital Resources Revenues for 
construction (see Line 30). 

Revenue bond proceeds earmarked for debt ser- 
vice during construction and the first year's 
operating expenses are deposited in the Central 
Valley Water Project Construction Fund, and are 
disbursed in accordance with resolutions author- 
izing the issuance of such bonds. Water con- 
tractor 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 California Water 
Revenue Fund-Systems Revenue Account, are dis- 
bursed in accordance with the following priorities 
of use as specified in the Bums-Porter Act: 

first: SWP operation, maintenance, power, 
and replacement costs; 

second: general obligation bond debt service; 

third: repayment of expenditures from the 
California Water Fund; and 

fourth: deposits to a reserve for future SWP 
construction. 



Line 53: Project Operation, Maintenance, and 
Power costs 

Historical and projected OMP&R costs are 
presented in Table 24 by project facility, by 
composition, and by project purpose. Line 53 
shows the OM&P portion of the Table 24 costs. 
Table 24 and Line 53 also include the operation 
and maintenance costs for the federal share of 
joint facilities and those OM&P costs allocated to 
recreation, which are intended to be offset by 
revenues shown in Lines 43 and 44, respectively. 
Allowances for cost escalation are included in 
OM&P costs through 1991. Allowances for fur- 
ther future long-term price escalation are not 
included in these estimates, since changes in 
OM&P costs do not substantially affect the over- 
all results of the financial analysis. (For the most 
part, changes in OM&P costs cause direct offset- 
ting changes in operating revenues.) 

Power cost is the major item of annual operating 
expense for the SWP, and there have been 
changes in the assumptions regarding future 
power sources and costs (see Chapter VI). 
Line 53 also includes costs associated with power 
transactions that result in the sale of power not 
required for the delivery of water. 

Line 54: Deposits to Replacement Reserves 

This line includes funds set aside as required by 
contract for replacement of existing SWP facili- 
ties. As of December 31, 1989, $18.4 million had 
been spent for replacement costs; the balance of 
the replacement reserve as of this date was 
$139.4 million. Replacement reserve amounts are 
also shown in Table 24. 

Line 55: Deposits to Special Reserves under 
Revenue Bond Financing 

Line 55 includes two major components: special 
reserves deposits, and the amount of capital re- 
sources revenue carryover from prior years 
needed for construction in the current year. 

Special reserves deposits are the net of several 
income and expenditure items. The income items 
are deposits for power revenue bonds as follows: 

proceeds set aside to pay bond interest during 
construction (capitalized interest); 

proceeds set aside for the first year of oper- 
ating costs (capitalized O&M); 

water contractor payments or bond proceeds 
set aside for debt service reserves; and 

water contractor payments for revenue bond 
cover requirements. 

The history entry for Line 55 includes deposits to 
special reserves for all past bond sales shown in 
Table 21. For future power revenue and water 
revenue bonds, deposits to special reserves are 
included in the year of assumed sale. The history 
amount also includes advances to DWR's re- 
volving fund for working funds to purchase 
mobile equipment and to meet day-to-day oper- 
ating expenses. 

The expenditure items are: 

total capitalized interest paid out; 

total capitalized O&M paid out; 

debt service cover payments returned to water 
contractors; 

debt service reserve payments returned to 
water contractors; and 

surplus account funds returned to water con- 
tractors or applied to meet expenses. 

Special reserves are reduced over time as reserved 
amounts are used for their respective purposes. 
The amount shown each year in Line 55 indicates 
the change from the previous year. A negative 
number means a withdrawal of special reserves to 
meet expenses, while a positive number represents 
a deposit. 

Lines 56-57: Payment of Debt Service on 
Bonds Sold through June 30, 1990 

These two lines show the total principal and 
interest payments on bonds sold to date. Table 25 
summarizes payments on general obligation bonds 
(Series A through V), power revenue bonds by 
project, and water system revenue bonds. 

The last bonds sold were the Series G Water 
Systems Revenue Bonds on March 6, 1990. Pro- 



ceeds fmm the Series G bonds were used to re- 
imburse DWR for other SWP funds used for 
construction of Water System Projects and for 
Project Planning Costs. 

Since 1978, the bond trustee has been retiring 
Oroville Revenue Bonds prior to the fixed 
maturity date as follows: 

Year Bonds Retired Cost 

1978 $4,045,000 $3,845,099 
1979 9,730,000 8,933,093 
1980 1,350,000 1,227,600 
1981 2,865,000 1,805,862 
1982 15,890,000 9,623,312 
1983 18,865,000 16,776,000 
1984 7,640,000 6,807,020 
1985 10,215,000 9,044,000 
1986 7,175,000 6,598,000 
1987 8,980,000 8,808,104 
1 988 3,815,000 3,676,482 
1 989 33,705,000 33,405,215 

The schedule for service of Oroville Revenue 
Bonds shown in Table 25 is based upon a revised 
bond maturity schedule that reflects these early 
bond retirements. 

Line 57 also includes over $0.3 million in interest 
payments to the General Fund for the temporary 
loan of $46.8 million in 1970. This loan was 
repaid by proceeds from the sale of Series N 
Water Bond Anticipation Notes. 

Lines 58-59: Payments on Projected East 
Branch Enlargement Bonds 

These lines show the projected annual service for 
future water revenue bonds shown on Line 23 for 
the East Branch Enlargement. Assumptions con- 
cerning the service on these future bonds are as 
follows: 

the interest costs for the water revenue bonds 
are estimated to average 7.5 percent; and 

the bonds are to be repaid within 35 years of 
sale with maturities commencing in the year 
following the date of sale and with equal 
annual bond service for the principal repay- 
ment period. 

Lines 60-61 : Payments on Projected Future 
Water System Revenue Bonds 

These lines show the projected annual service for 
future water revenue bonds shown on Line 25 for 
Water System Facilities. Assumptions concerning 
the service on these future bonds are the same as 
those described for Lines 58-59 above. 

Lines 62-63: Total Payments of Bond Service 

This is the total of interest payments shown on 
Lines 57, 59, and 61 and the total of principal 
payments shown on Lines 56, 58, and 60, res- 
pectively. 

Line 64: Subtotal Debt Service 

This is the total of Lines 62 and 63. 

Line 65: California Water Fund 
Repayment 

The Bums-Porter Act requires that, after opera- 
tion, maintenance, replacement, and bond service 
requirements have been satisfied, SWP revenues 
shall be transferred to the California Water Fund 
to reimburse the fund for monies expended for 
construction of the State Water Resources Devel- 
opment System. 

In 1982 and 1983, DWR transferred a total of 
$70 million toward the repayment of the CWF. 
The Legislature subsequently appropriated all 
these funds to the State's General Fund. 

In 1989, $22.4 million was repaid to the CWF 
and appropriated for the General Fund programs 
at DWR and the State Water Resources Control 
Board, for the Delta Levee Protection Fund, and 
for flood control projects. This payment was 
made under legislation enacted in 1989 which 
provides for the orderly, scheduled reimbursement 
of the remaining balance owed to the CWF over 
a period of ten years. A portion of this reim- 
bursement is to be offset by the amounts owed to 
the SWP by the State for costs allocated to rec- 
reation and fish and wildlife enhancement. 

At December 31, 1989, after reimbursements 
totalling $92.4 million, the unreimbursed balance 
was $410.4 million. The offset for recreation and 
fish and wildlife enhancement is $172.3 million 
for expenditures to date and $30 million for 



Table 24. SWP Operation, Maintenance, 

in thousands of dollars 
r I 

FEATURE 

Feather River F d i  
North Bay Aquedud 
Suisun Marsh 
South Bay Aquedud 
CalHornia Aquedud: 
Delta to Edmonston 
Edmonston to Penis 
West Branch 
Coastal Branch 

On-Aqueduct Power Generating Facilities 
Water Qualiy Monitoring 
DavisGrunsky Ad  Program 
SlrbtoCal 
Payments to1Crediits from PGBE under 
Comprehensive Agreement 

Totd OMP6R Cants 

Calendar 

--T-l-- 

Salaries and Expenses of Headquarters Personnel 
Salaries and Expenses of Field Personnel 
Pumping Power: 
Used by Pumping Plants 
Produced by Generation Plants 

Payments toErediis from PGBE under 
Comprehensive Agreement 

Olf-Aqueduct Power Generating Facilities 
OrovilleThermalito Insurance Premiums 
Less: Portion d Costs Incurred During 
Construdion 
SI#otel 
Deposits to Replacement Reserves 

Totd OMP6R Casts 
I I I I I I 1 I 

BY PROJECT PURPOGE 
I I I I I I I I 

Waler Supply and Power Generation 
Payments to/Crdis lrom PGBE under 
Comprehensive Agreement 

Recreadion and Fish end Wildlife Enhancement 
Flood Control 
Miscellaneous Pulposes: 

Federal Share, San Luis and Dela Facilities 
Other (DavisGrunsky, Drainage, City d 
Los Angeles) 

T W  OMP6R Catcl 



Power, and Replacement Costs 
in thousands of dollars 

I 1 
Year I 

FEATURE 

I 1 I I I I 1 I 

BY PRWECT FACILITY 
1 I I I I I I I I 

Feather River Facilities 
North Bay Aquedud 
Suisun Marsh 
South Bay Aquedud 
California Aquedud: 
Delta to Edmonston 
Edmonston to Perris 
West Branch 
Coastal Branch 

On-Aqueduct Power Generating Facilities 
Water Oualiy Monitoring 
Davis-Grunsky Acl Program 
subtotal 
Payments tolCrediis from PG&E under 
Comprehensive Agreement 

Total OMP6R Costs 

I I I I I I I I 

BY COMPOSITION 

Salaries and Expenses of Headquarters Personnel 
Salaries and Expenses of Field Personnel 
Pumping Power: 
Used by Pumping Plants 
Produced by Generation Plants 

Payments tolCredits from PGBE under 
Comprehensive Agreement 

OH-Aqueduct Power Generating Facilities 
OrovilleThermalito Insurance Premiums 
Less: Portion d Costs Incurred During 
Construction 
SuMotsl 
Deposits to Replacement Reserves 

Tdd OMP6R Carts 
I I I 

BY PROJECT PURPOSE 
I I I I I I I I 

22.560.199 

(24.840) 
334,742 

11.645 

608,345 

22,536 

23.512627 

Water Supply and Power Generation 
Payments to\Credits from PGBE under 
Comprehensive Agreement 

Recreation and Fish and Wildlife Enhancement 
Flood Control 
Miscellaneous Purposes: 
Federal Share. San Luis and Delta Facilities 
Other (Davis-Grunsky. Drainage. City d 
Los Angeles) 

Talel OMP6R Chis 



Table 25. Annual Service on Bonds Sold through June 30,1990 

in thousands of dollars (a 

1,260 13,112 
1,330 13,042 
1.400 12,969 
1,475 12.893 

1.555 12,811 
1.635 12.727 
5,775 12,537 

1 1,585 12,275 
3,265 11,739 

4,885 11.444 
17,920 10.968 

a) PFRB = Power Fadlilies Revenue Bonds WSRB = Water System Revenue Bonds 
b) Principal and interest schedule is adjusted to reflect early redemption d bonds. 
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Table 25. Annual Service on Bonds Sold through June 30, 1990 (contd.) 

in thousands of dollars (a 



Table 25. Annual Service on Bonds Sold through June 30, 1990 (contd.) 

in thousands of dollars (a 
I I I I I I 1 

TOTAL 

East Branch Water System 
Facilities 

WSRB Series A.D & E WSRB Series B.C.D & E WSRB Series G Subtotal 
Prindpal 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

71 0 
1,148 
1,227 

1,319 
1,415 
1,511 
1,620 
1,737 

1,864 
1,999 
2.142 
2,294 
2,459 

2.637 
2,831 
3.035 
3,251 
3,484 

3,734 
4.010 
4.299 
4,608 
4,943 

5299 
5,685 
6,096 
6,537 
7,017 

7,525 
8,072 
8,656 
9.286 
9.963 

10,691 
1 1,464 
21,301 
12,270 

Grand Total 
Prindpal 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

1,705 
2,225 
2,361 

3,326 
3,540 
3.764 
4,012 
4.283 

4.569 
4,883 
5.221 
5,588 
5,978 

6.407 
6,868 
7.359 
7.887 
8,453 

9,067 
9,737 

10,447 
11,217 
12,044 

12.922 
13,877 
14,893 
15,991 
17.1 73 

18.435 
19.792 
21.253 
22.832 
24,525 

26.341 
28,289 
28,668 
20.714 

Interest 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4,021 
14.603 
20.912 
24,474 
29,604 

31,226 
31.037 
30.830 
30,604 
30.357 

30.088 
29.789 
29,466 
29,112 
28,729 

28.31 1 
27.858 
27,365 
26,836 
26.262 

25.647 
24.982 
24,264 
23,493 
22,662 

21.770 
20,809 
19.778 
18.670 
17.479 

16.199 
14.81 5 
13,328 
11,732 
10.01 7 

8,176 
6,197 
4.072 
1.706 

c) Serial maturities or mandatory requirements for term bonds. 
d) Indudes capitalized interest payments. 



future expenditures. An additional $9.5 million 
was included in the offset for the State share of 
costs associated with Suisun Marsh. The remain- 
ing $198.6 million will be repaid by the SWP, 
according to the repayment schedule in the legis- 
lation, subject to the availability of monies for 
such purpose. The projected repayment schedule 
is shown in Line 65. 

Line 66: Total Operating Expenses and 
Debt Service 

This is the total of Lines 53, 54, 55, 64, and 65. 

Line 67: Current Operating Funds 

The amounts shown in this line are the funds 
available for future payment of operation and 
maintenance costs and debt service, and funds 
provided for drought contingencies. The history 
amount (1952-1989) is the December 31, 1989, 
cash balance for these funds in the Systems Rev- 
enue Account of the California Water Resources 
Development Bond Fund. Amounts over that 
needed for operating costs and debt service are 
used for repayment of the California Water Fund 
as shown in Line 65 or for financing SWP con- 
struction expenditures as shown in Lines 68 
and 69. 

Line 68: Revenues Required for Current 
Construction 

Revenues not needed for operating costs, debt 
service, or repayment of the California Water 
Fund are available for financing SWP capital 
expenditures. Line 68 shows the annual amounts 
required for financing scheduled capital 
expenditures. 

Line 69: Revenues Available for Future 
Construction 

Line 69 shows that some revenues in excess of 
expenses and repayment of the California Water 
Fund are available beyond present construction 
requirements. These funds would be available to 
fund a portion of future SWP facilities. The 
amount shown could be transferred to Line 68 if 
additional facilities are scheduled for construction, 
which would require funding. 

Line 70: Capital Resources Revenues Used 
for Construction 

This line is the same as Line 30. 

Line 71: Total Project Expenses 

This is equal to the sum of Lines 66 through 70. 

Future Costs of Water Service 

Estimates of future water costs are useful to SWP 
contractors in short- and long-range planning of 
their water needs, operations, and budgets. 

Unit water charges displayed in Table 26 rep- 
resent future costs of water by SWP service area. 
The Table 26 unit rates include capital, transpor- 
tation, and operating costs of existing and future 
SWP facilities accounted for in Table 19. The 
unit charges also assume that in 1990 and 2000 
the SWP will be able to deliver full contractor 
requests for water. The unit water charges shown 
in Table 26 are shown both as unescalated 1990 
dollars and as escalated rates reflecting assumed 
future inflation. DWR estimates of future capital 
expenditures include allowances for escalation of 
construction costs at 4 percent for 1990 and at 
5 percent per year thereafter. The escalation rates 
for future power sources vary, depending upon 
the source of energy. 



Table 26. Estimated Future Unit Water Charges 

dollars oer acre-foot (a 

SWP Senrice Area 

Feather River 
Capital, OM&R(c(d 

North Bay 
Capital, OM&R 
Power(e 

Total 

South Bay 
Capital, OM&R 
Power(e 

Total 

Coastal 
Capital, OM&R 
Power@ 

Totd 

San Joaquin 
Capital, OM&R 
Power(e 

Totel 

Southern California 
Capital. OM&R 
Power(e 

T d d  

a) These estimated unit water charges differ from those in Table 26 of Bulletin 132-89 due to a number of factors. 
primarily changes in (1) projected water deliveries in some service areas, (2) OM&R costs projected for future 
years, and (3) projected power costs. Actual North Bay construdion costs are lower than previously estimated. 

b) These values reflect the effects of assumed future cost escalation. 
c) Operation, maintenance, and replacement. 
d) No power costs are incurred for water delivery to Feather River area contractors. 
e) Power costs d transportation facilities to deliver SWP water to the service area, including costs of Off-Aquedud 

Power Facilities. 
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Appendix B 
Data and Computations 

Used in 
Determining Water Charges for 1991 

DWR annually furnishes Statements of Charges to 
the 30 long-term SWP water supply contractors, 
as described in Article 29(e) of the "Standard 
Provisions for Water Supply Contract": 

All such statements shall be accompanied by 
the latest revised copies of the document 
amendatory to Article 22 and of Tables B ,  C ,  
D, E, F,  and G of this contract, together with 
such other data and computations used by the 
State in determining the amounts of the above 
charges as the State deems appropriate. 

To comply with Article 29(e), DWR annually 
performs a comprehensive review and redetermin- 
ation of all water supply and financial aspects of 
the SWP for the entire Project repayment period. 
This annual redetermination is provided for in 
Water Contract Article 22(f), concerning the Delta 
Water Rate per acre-foot of future entitlement, 
and in Article 28, with regard to the annual 
Transportation Charges for the entire Project 
repayment period. 

Appendix B documents the redetermination of 
water charges to be paid by contractors during 
calendar year 1991 and is based upon established 
data about the SWP, both known and projected, 
as of June 30, 1990. The computational proce- 
dures and interrelationships between tabulations in 
this appendix are outlined in Figures B-1 and 
B-2. All B-tables shown in Figures B-1 and B-2 
are included at the end of this text. Appendix B 
also documents payments by contractors under 
amended Article 21 of the Standard Provisions 
for surplus water deliveries from the SWP. 

Types of Water Charges 

service areas, are included in charges to water 
contractors. The Standard Provisions classify these 
facilities as "Project Conservation Facilities" and 
"Project Transportation Facilities." The principal 
facilities in each classification are listed below. 

Project Conservation Facilities 

a Frenchman Dam and Lake; 

a Grizzly Valley Dam and Lake Davis; 

a Antelope Dam and Lake; 

a Oroville Dam and Lake Oroville; 

a Oroville Power Facilities; 

a Delta Facilities; 

a Additional Conservation Facilities; 

a A portion of the Governor Edmund G. Brown 
California Aqueduct from the Delta to Dos 
Amigos Pumping Plant; and 

a B.F. Sisk San Luis Dam, San Luis Reservoir, 
and William R. Gianelli Pumping-Generating 
Plant. 

Project Transportation Facilities 

a Grizzly Valley Pipeline; 

a North Bay Aqueduct; 

a South Bay Aqueduct (including Del Valle 
Dam and Lake Del Valle); 

Costs of SWP facilities that are necessary for a The remainder of the California Aqueduct 
either the conservation and development of water from the Delta to Dos Amigos Pumping Plant 
supply, or the conveyance of such supply to SWP and all facilities south, including dams and 

lakes in Southern Califomia; and 



Figure B-2. Relationships of Data Used to Substantiate 
East Branch Enlargement Charges 
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Off-Aqueduct Power Facilities (Reid Gardner 
Unit No. 4, Bottle Rock Powerplant, and 
South Geysers Powerplant). 

The Standard Provisions provide for two basic 
annual charges for Project water: 

The Delta Water Charge, which will be paid 
by all contractors and which will return all 
reimbursable costs of the Project conservation 
Facilities to the State; and 

The Transportation Charge, in addition to the 
Delta Water Charge, which will be paid by 
those contractors served by the Project Trans- 
portation Facilities and which will return all 
reimbursable costs of such facilities to the 
State. 

The Delta Water Charge is a unit charge applied 
to each acre-foot of SWP water the contractors 
are entitled to receive under their contracts. The 
unit charge, if applied to each acre-foot of all 
such entitlements for the remainder of the Project 
repayment period, will repay all outstanding reim- 
bursable costs of the Project Conservation Facili- 
ties, with appiopriate interest, by the end of the 
repayment period (2035). 

The Transportation Charge is a charge for use of 
facilities to transport water to the vicinity of each 
contractor's turnout. Generally, the annual charge 
represents each contractor's proportionate share of 
the reimbursable capital costs and operating costs 
of Project Transportation Facilities. Each contrac- 
tor's allocated share of these reimbursable capital 
costs is amortized for repayment to the State and 
certain variations are allowed in the amortization 
methods. The contractors' shares of reimbursable 
operating costs are repaid essentially in the year 
such costs are incurred by the State. 

The East Branch Enlargement Transportation 
Charge will be paid by seven Southern California 
contractors participating in the enlargement. San 
Bernardino Valley Municipal Water District 
elected to advance funds to pay the district's 
allocated East Branch Enlargement capital costs. 
The remaining contractors will pay an allocated 
share of the debt service on the revenue bonds 
sold to finance the enlargement. Each contractor 
also will pay an allocated share of the minimum 
OMP&R costs of the East Branch Enlargement. 

Composition and Timing of 
Water Charges 

As detailed in Figure B-3, the Delta Water 
Charge and the Transportation Charge consist of 
the following components: 

Conservation and transportation capital cost 
components, which will return to the State all 
reimbursable capital costs; 

Conservation and transportation minimum 
OMP&R components, which will return to the 
State all reimbursable operating costs that do 
not depend upon quantities of water actually 
delivered to the contractors; and 

A transportation variable OMP&R component, 
which will return to the State all reimbursable 
operating costs that depend upon, and vary 
with, quantities of water actually delivered to 
the contractors. 

Article 28 of the Standard Provisions of the water 
supply contracts provides that Transportation 
Charges be redetermined each year. The tables in 
Appendix B present the numerical data used in 
this redetermination. Transportation Charges for 
prior years through 1989 shown in these tables do 
not equal those amounts actually paid by contrac- 
tors. As provided under the Water System Reve- 
nue Bond Amendment to the Water Supply Con- 
tract, differences between actual payments and 
amounts computed in this redetermination are 
accumulated with interest and amortized during 
the remaining years of the contract repayment 
period. All adjustment computations are shown in 
the attachments accompanying each contractor's 
statement of charges and are reflected in revised 
copies of Tables C through G of the contract, 
also furnished to each long-term water supply 
contractor in the annual statement of charges. 

The formula for computing the Delta Water Rate, 
Article 22(f) of the Standard Provisions, provides 
that all adjustments for prior overpayments or 
underpayments of the Delta Water Charge are 
accounted for in a redetermination of the rate. 
Since the redetermined rate applies to all future 
entitlements, such adjustments are amortized dur- 
ing the remainder of the Project repayment per 



Figure 83. Composition of Delta Water Charge 
and Transportation Charge 

NOTE: Excludes costs recovered under the East Branch Enlargement Transportation Charge 
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CAPITAL 1. Planning, design, right of way, and construction costs of conservation facilities 
COST 2. O&M costsfor newly constructed conservation facilities prior to initial operation 

COMPONENT 3. Activation costs for newly constructed conservation facilities 
4. Power costs allocated to initial filling of San Luis Reservoir 
5. Capitalized OBM costs (major repair work, etc.) for conservation facilities 
7. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP 

pumping prior to 1986 (DWR-DFG Agreement) 

- MINIMUM 1. Direct o&M costs of conservation facilities 
OMPBR a. Headquarters and field divisions (portion) 

COMPONENT b. Insurance and FERC costs (portion) 
2. General OBM costs allocated to conservation facilities 

a. Water Project Contract Amunting Office (portion) 
b. Financial and contract administration (portion) 
c. Water rights 
d. Power planning for SWP facilities (portion) 

3. Replacement deposits for SWP control centers (portion) 
4. Credits for a portion d Hyatt-Thermalito power generation 
5. Power costs and credits related to pumping water to San Luis Reservoir for project operations 

(storage changes) 
6. Value d power used and generated by Gianelli Pumping-Generating Plant 
7. Program costs (portion) to dfset annual fish losses resulting lrom pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 

CAPITAL 1. Planning, design, right of way, and construction costs of transportaiion facilities 
COST 2. 0BM costs for newly constructed transportation facilities prior to inifial operation 

COMPONENT 3. Activation costs for newly constructed transportation facilities 
4. Power costs allocated to initial filling of Southern California reservoirs 
5. Capitalized OBM costs (major repair work, etc.) for transportation facilities 
6. Program costs (portion) to mitigate impacts on current Delta fishery population due to SWP 

pumping prior to 1986 (DWR-DFG Agreement) 

MINIMUM 1. Direct O&M costs of transportation facilities 
OMP&R a. Headquarters and field divisions (portion) 

COMPONENT b. Insurance and FERC costs (portion) 
2. General OBM costs related to transportation facilities 

a. Contractor Accounting Office (portion) 
b. Financial and contract administration (portion) 
c. Power planning for SWP facilities (portion) 

3. Power costs and credits related to pumping water to Southern California reservoirs for project 
operations (storage change) 

4. Power costs for pumping water to replenish losses from transportation facilities 
5. Other power costs 

a. Station service at transportation facility power and pumping plants 
b. Transmission service costs related to 'backbone" transmission facilities 

6. Replacement deposits for SWP control centers (portion) 
7. Off-aqueduct power facility costs - bond service, bond cover costs (25% of bond service), bond 

reserves, transmission costs to provide service to "backbone." fuel costs taxes, and 
OBM - less power sales allocated to off-aqueduct power facilities 

8. Program costs (portion) to dfset annual fish losses resulting from pumping at Banks 
Pumping Plant (DWR-DFG Agreement) 

VARIABLE 1. Power purchase costs 
OMPBR a. Capacity 

COMPONENT b. Energy 
c. Pine Flat bond service. OBM, and transmission costs allocated to aqueduct pumping plants 

2. Alamo, Devil Canyon. Warne, and Castaic power generation credited at the powerplant reach and 
charged to aqueduct pumping plants 

3. Hyatt-Thermalito and Thermalito Diversion Dam powerplant generation charged to aqueduct 
pumping plants (credits for this generation are reflected in the Delta Water Rate) 

4. Replacement deposits for equipment at pumping plants and powerplants 
5. Credits from sale d excess SWP system power 
6. Program costs (portion) to dfset annual fish losses resulting from pumping at Banks 

Pumping Plant (DWR-DFG Agreement) 



iod. This Appendix B includes a redetermination 
of the Delta Water Rate for 1991. 

These redeterminations exclude charges associated 
with water service other than the Delta Water 
Charge and the Transportation Charge. These 
excluded charges (and the manner in which such 
excluded charges are treated herein) are: 

Advances of funds pursuant to Article 24(d) 
of the Standard Provisions, for excess capa- 
city constructed by the State at the request of 
contractors. 

a Advances of funds pursuant to Article 10(d) 
of the Standard Provisions, for delivery struc- 
tures (turnouts) constructed by the State at the 
request of contractors. Partial information is 
included in this appendix concerning actual 
and projected capital costs of such delivery 
structures. Statements concerning these costs 
and data are furnished to the appropriate con- 
tractors at various times and are not part of 
the annual statements. 

Payments for sale and service of suxplus 
water to entities other than contractors, pur- 
suant to Article 21 of the Standard Provisions 
are also excluded. These payments are gener- 
ally based upon the unit rates shown in 
Table B-25. Net revenues resulting from 
"noncontractor" service are applied as des- 
cribed in Bulletin 132-71, page 24. 

a Payments under the Devil Canyon-Castaic 
Contract for costs of the Devil Canyon and 
Castaic facilities allocable to power genera- 
tion. Charges under the contract are billed 
separately from those under the Water Supply 
Contract. The treatment of such charges in 
relation to redetermined Transportation Char- 
ges is shown in special attachments to the 
bills of the six participating contractors. 

The time and method of payment for corres- 
ponding components of the Delta Water Charge 
and the Transportation Charge are as follows: 

The capital cost components of the Delta 
Water Charge and the Transportation Charge 
are paid in two semiannual installments, due 
January 1 and July 1 of each year, on the 

basis of statements furnished by the State 
around July 1 of the preceding year. 

The minimum OMP&R components of the 
Delta Water Charge and the Transportation 
Charge are paid in 12 equal installments, due 
the first of each month, on the basis of state- 
ments fumished by the State about July 1 of 
the preceding year. 

The variable OMP&R component of the 
Transportation Charge is paid in varying 
monthly amounts, due the 15th of the second 
month following actual water delivery. The 
charges are projected based upon a unit 
charge per acre-foot established about July 1 
of the preceding year. These unit charges may 
be revised several times during the year to 
reflect current power costs and revenues. 
These unit charges are applied to actual 
monthly delivery quantities as determined by 
the State on or before the 15th of the month 
following actual delivery. 

Bases for Allocating 
Reimbursable Costs 
Among SWP Contractors 

This section discusses the State's procedures 
(diagrammed in the upper right portion of 
Figure B-1) for allocating reimbursable costs of 
Project Transportation Facilities among contrac- 
tors. These costs do not include annual costs of 
Off-Aqueduct power facilities, which are dis- 
cussed in the "Project Water Charges" section. 

Capital and Minimum OMP&R Costs 

Figure B-7, following the text in this appendix, 
shows repayment reaches that are the bases for 
allocating reimbursable costs of Project Transpor- 
tation Facilities among contractors. 

Allocations of reimbursable capital costs and min- 
imum OMP&R costs of each reach are based 
upon the proportionate maximum use of that 
reach by respective contractors under planned 
conditions of full development. 

The derivation of ratios that represent the propor- 
tionate maximum use of each aqueduct reach by 
the respective contractors was described in Bul- 



letin 132-70. The Bulletin 132-70 ratios were 
subsequently revised for (1) the North Bay 
Aqueduct, (2) the South Bay Aqueduct, (3) the 
California Aqueduct from the Delta to the Coastal 
Branch, and (4) the Coastal Branch. 

Revised ratios for the first reach of the California 
Aqueduct and for the South Bay Aqueduct are 
described in Bulletin 132-72 and reflect certain 
contract amendments executed early in 1972 
regarding South Bay Aqueduct use. (See pages 
33-35 of Bulletin 132-73.) 

Bulletin 132-83 presented revised ratios for 
reaches in the Coastal Branch and in the 
California Aqueduct from the Delta to the Coastal 
Branch. These revisions reflect a contract amend- 
ment with Santa Barbara County Flood Control 
and Water Conservation District that reduced 
maximum annual entitlement from 57,700 acre- 
feet to 45,486 acre-feet. 

Bulletin 132-86, page 170, presented revised 
ratios for reaches of the North Bay Aqueduct. 
These revisions reflect contract amendments ex- 
ecuted with Solano County Water Agency in 
1985 and with Napa County Flood Control and 
Water Conservation District in 1986. 

Bulletin 132-89, Tables B-1 and B-2, included a 
revision to the ratios for South Bay Aqueduct 
Reach 8. This revision reflects a contract amend- 
ment executed with Alameda County Water Dis- 
trict in 1988. 

Table B-1 presents the reach ratios currently 
applicable to reimbursable capital costs. 

Table B-2 presents corresponding ratios for reim- 
bursable minimum OMP&R costs. Requested 
excess capacity is omitted when deriving ratios in 
Table B-1 (because the capital costs for the ex- 
cess capacity are paid on an incremental-cost 
basis and not a proportionate-use basis) but is 
accounted for in Table B-2. 

Variable OMP&R Costs 

Contract Article 26(a) provides that the variable 
OMP&R component of the Transportation Charge 
shall return to the State those costs that depend 
upon and vary with the amount of SWP water 
delivered. (The minimum OMP&R component 

returns those operating costs that do not vary 
with deliveries.) Article 26 (a) explains that all 
such costs for a reach for a given year shall be 
allocated among contractors in proportion to the 
actual annual use of the reach by each contractor. 

Table B-3 summarizes total variable OMP&R 
costs for each SWP pumping plant and power- 
plant. These variable costs include: 

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); 

a Credits for capacity and energy produced at 
aqueduct power recovery plants (treated as 
negative costs); and 

Annual payments to sinking fund reserves to 
finance periodic replacement of major plant 
machinery components having economic lives 
shorter than the Project repayment period. 
Sinking fund payments for 1962 through 1979 
were based upon a schedule determined in 
1970. Sinking fund payments for 1980 
through 1989 are based upon revised replace- 
ment schedules. DWR plans to update the 
replacement deposit schedule in 199 1. Con- 
tractor payments to finance SWP replacements 
have been suspended for 1990 and 1991. 

Table B-3 excludes plant capacity and energy 
costs associated with surplus water service after 
May 1, 1973. Prior to that date, surplus water 
service was charged the same unit variable 
OMP&R component as entitlement water service. 
The rate structure for surplus water service was 
significantly changed on May 1, 1973. Since 
then, capacity and energy costs for pumping sur- 
plus water have been allocated directly to those 
water contractors receiving that water service. 

Water Conveyance 

Four Appendix B tables present the water con- 
veyance quantities that form the basis of alloca- 
tion of variable OMP&R costs. 

Table B-4 presents the schedules of annual en- 
titlements as set forth in Table A and Article 6(a) 
of each water supply contract. 



Table B-5A shows actual and projected entitle- 
ment water quantities delivered from each aque- 
duct reach to each contractor. Projected deliveries 
for 1990 through 2035 are based on contractor 
requests for future water deliveries. Table B-5A 
quantities also include non-Project water delivered 
to contractors and surplus water deliveries prior 
to May 1, 1973. (For a comparison of historical 
deliveries with annual entitlements, see Table 3 in 
Chapter 11.) 

Table B-5B presents a summary of actual and 
projected annual entitlement water quantities 
delivered, or to be delivered, to each contractor. 
The quantities also include non-Project water and 
surplus water delivered prior to May 1, 1973. 

Table B-6 summarizes the annual entitlement 
water quantities conveyed, or to be conveyed, 
through each aqueduct pumping plant or power- 
plant for each of the following functions: 

Deliveries -- Water Supply: Water made 
available to contractors at down-aqueduct 
delivery structures, including certain hypo- 
thetical quantities to facilitate cost allocations 
for those years when deliveries are made 
from net annual storage withdrawals. The net 
annual amounts of storage withdrawals are 
hypothetically added to the actual amounts 
conveyed from the Delta to the reservoirs, 
since deliveries made from storage with- 
drawals bear the same variable OMP&R costs 
per acre-foot as if the deliveries were actually 
conveyed that year from the Delta. The hypo- 
thetical 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 (presented 
in Table B-17) may be applied to the total 
annual quantities delivered either from aque- 
duct reservoir storage or from the Delta; 

Initial Fill Water: Water required for initial 
filling of down-aqueduct reaches and reser- 
voirs, or for repayment of preconsolidation 
water used during construction; 

Deliveries -- Recreation: Water delivered to 
down-aqueduct recreation developments or 
used for fish and wildlife mitigation 
or enhancement; 

Operational Losses: Water lost through evap- 
oration and seepage from all down-aqueduct 
reaches; and 

Reservoir Storage Changes: Water placed in 
down-aqueduct reservoir storage after initial 
filling of the reservoirs, including projected 
net annual storage accretions (positive values) 
and withdrawals (negative values) for all 
down-aqueduct reservoirs of the Project 
Transportation Facilities. Those variable 
OMP&R costs (Table B-12) that are allocable 
to storage accretions are assigned to the mini- 
mum OMP&R costs of the respective reser- 
voirs. With one exception, "Reservoir Storage 
Changes" also includes SWP water placed 
into Southern California ground water storage 
in 1978 through 1982 (as positive amounts), 
and water withdrawn from storage and de- 
livered to contractors in 1979, 1982, 1987, 
1988, and 1989 (as negative amounts). The 
exception is Banks Pumping Plant, where 
ground water additions and withdrawals are 
included in "Conservation Water." 

In addition, Table B-6 summarizes the following 
under the heading "Conservation Water" 
(Column 25): 

Net annual water amounts stored and pro- 
jected to be stored in San Luis Reservoir, and 

Water lost and projected to be lost through 
evaporation and seepage from San Luis Res- 
ervoir and from the water conservation por- 
tion of the California Aqueduct. "Conservation 
Water" includes initial fill water, operational 
losses, and net annual storage changes as- 
sociated with San Luis Reservoir (and the 
portion of the California Aqueduct that is 
allocated to conservation). The same alloca- 
tion procedure outlined above for transpor- 
tation facilities also applies to conservation 
facilities, except that the hypothetical cost 
increases are added to the variable OMP&R 
cost to be reimbursed through the Transpor 
tation Charge and deducted from the mini- 
mum OMP&R costs to be reimbursed through 
the Delta Water Charge. 

San Luis Reservoir is operated to conserve water 
for future delivery to downstream contractors. To 
account for costs associated with reservoir stor- 



Figure B-4. Cost Allocation Factors 

a) Percentages shown are applicable to the remaining costs of the division after excluding costs allocated 
to flood control that are reimbursed by the federal government (22 percent of capital costs) and 
excluding specific power costs of Edward Hyatt and Thermalito powerplants and switchyards. 

b) Percentage shown consists of 48.0 percent recreation and 26.8 percent flood control. 
c) Percentage shown consists of 44.9 percent recreation and 33.1 percent flood control. 

Project Facilities 

age, those power and replacement costs of the 
Banks Pumping Plant (a joint transportation- 
conservation facility) that are allocated to the 
conveyance of annual "conservation water" quan- 
tities, are transferred to the capital costs of San 
Luis Reservoir (during initial fill) or to the mini- 
mum OMP&R costs of San Luis Reservoir (sub- 
sequent to initial fill). In years of net storage 
withdrawal from San Luis Reservoir, a portion of 
the minimum OMP&R cost of the reservoir is 

transferred to the variable OMP&R cost of the 
Banks Pumping Plant. This transfer is equal to 
the variable OMP&R cost per acre-foot of water 
delivered through the Banks Pumping Plant for 
that year, multiplied by the acre-feet of deliveries 
from San Luis Reservoir storage for that year. 

(in percent) 

PROJECT CONSERVATION FACILITIES 

Frenchman Dam and Lake 21.5 0.0 78.5 100.0 

Antelope Dam and Lake 0.0 0.0 100.0 100.0 

Grizzly Valley Dam and Lake Davis 1 .O 1.8 99.0 98.2 

Oroville Division (a 97.1 99.5 2.9 0.5 

California Aqueduct, Delta to 

Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 

Delta Facilities 86.0 86.0 14.0 14.0 

TRANSPORTATION FACILITIES 

Grizzly Valley Pipeline 100.0 100.0 0.0 0.0 

North Bay Aqueduct 100.0 100.0 0.0 0.0 

South Bay Aqueduct: 

Del Valle Dam and Lake Del Valle 25.2 22.0 74.8 (b 78.0 (c 

Remainder of South Bay Aqueduct 100.0 100.0 0.0 0.0 

California Aqueduct: 

Delta to Dos Amigos Pumping Plant 96.6 96.7 3.4 3.3 

Dos Amigos Pumping Plant to termini 

(excluding Coastal Branch) 94.3 96.9 5.7 3.1 

Coastal Branch 100.0 100.0 0.0 0.0 

Table B-6 also includes non-Project water and 
surplus water delivered prior to May 1, 1973. 

Water Supply 
and Power Generation 

Capital 
Costs 

All Other Purposes 
(Nonreimbursable) 

Mlnlmum 
OMPELR Costs 

Capital 
Costs 

Minimum 
OMP&R Costs 



Bases for Reimbursable Costs 

This section describes how costs allocated by the 
procedures outlined in the preceding section are 
derived. The derivation of costs is diagrammed in 
the upper left quadrant of Figure B-1. 

First, the capital and OMP&R costs of all SWP 
facilities are allocated among the various project 
purposes according to the allocation percentages 
in Figure B-4. These percentages are subject to 
future revision. The redeterminations in this ap- 
pendix are concerned only with the costs that are 
allocated to water supply and power generation. 

Capital Costs 

Capital costs used in the redeterminations for 
Appendix D of Bulletin 132-90 reflect prices 
prevailing on December 31, 1989; future cost 
escalation will be reflected in redeterminations 
presented in subsequent bulletins. 

Table B-7 presents a reconciliation of estimated 
total capital costs of each Project Conservation 
Facility and each Project Transportation Facility. 

Table B-8 shows costs incurred and projected to 
be incurred by the State in connection with each 
contractor's turnouts. Costs incurred by the State 
for both State- and contractor-constructed delivery 
structures are paid directly by the contractors for 
which the structures are built. (The State incurs 
design review and construction inspection costs in 
connection with contractor-constructed turnouts.) 

Table B-9 lists costs and payments for excess 
capacity built into SWP transportation facilities as 
provided under amendments to contracts with The 
Metropolitan Water District of Southern 
California, San Gabriel Valley Municipal Water 
District, and Antelope Valley-East Kern Water 
Agency as follows: 

Additional costs incurred by the State for 
requested excess capacity; 

Advances, by water contractors, of funds for 
such costs; and 

Credits for advances in excess of costs, which 
were applied to the respective contractors' 

installments of the capital cost component of 
the Transportation Charge in 1981. 

Under Amendment 2 of MWDSC's contract, 
809 cfs of excess capacity originally was cons- 
tructed in reaches of the West Branch at 
MWDSC's request. Under Amendment 7, this 
capacity was reclassified as basic capacity of the 
SWP transportation facilities. MWDSC paid 
$16.3 million as a prepayment of the capital cost 
component of the Transportation Charge in lieu 
of advancing funds for the original requested 
capacity. Amendment 5 to MWDSC's contract re- 
quires that additional costs for modifications to 
the Santa Ana Valley Pipeline (required for en- 
largement of Lake Pems) are to be allocated to 
MWDSC and returned to the State through pay- 
ments of the Transportation Charge. The addition- 
al costs to be repaid through MWDSC's capital 
cost component for the aqueduct reach from 
Devil Canyon Powerplant to Barton Road total 
about $6.7 million, as shown in Bulletin 132-72, 
page 98. 

Table B-10 presents the actual and projected 
annual capital costs of each aqueduct reach that 
will eventually be retumed to the State, with in- 
terest, through contractor payments of the capital 
cost component under the Transportation Charge 
and of debt service under the Devil Canyon- 
Castaic Contract. 

Annual Operating Costs 

Annual operating costs allocable to water supply 
and power generation are retumed to the State 
through the minimum and variable OMP&R 
components of Delta Water and Transportation 
charges and through a portion of the revenues 
from energy sales. All reimbursable costs for 
operating conservation facilities are included in 
the minimum OMP&R component of the Delta 
Water Charge. 

Table B-11 lists the actual and projected costs to 
be reimbursed through payments of (1) the mini- 
mum OMP&R component under the Transporta- 
tion Charge, and (2) allocated operating costs 
under terms of the Devil Canyon-Castaic Con- 
tract. Table B-11 includes the following types of 
operating costs, which are considered to be in- 
cumd in annual amounts that do not vary with 
water quantities delivered to the contractors: 



All direct labor charges for field operation 
and maintenance personnel, including as- 
sociated indirect costs: 

A distributed share of general operating costs 
that cannot be identified solely with one facil- 
ity or aqueduct reach; 

Electric power transmission and station ser- 
vice costs allocable to aqueduct pumping and 
power recovery plants; 

All costs for equipment, materials, and sup- 
plies, and costs for replacement of electronic 
control systems; 

Portions of up-aqueduct pumping and power 
plant power and replacement costs that are 
allocable to the annual conveyance of water 
lost to evaporation and seepage from respec- 
tive aqueduct reaches, or placed into storage 
in respective reservoirs of the Project Trans- 
portation Facilities (after initial fill); 

Credits, which offset those costs included in 
item (2) above, for deliveries drawn from 
reservoir storage; and 

m Escalation of projected operating costs at 
4 percent per year for 1990, 5 percent for 
1991, and 5 percent for 1992. 

Table B-12 shows the portions of the variable 
OMP&R costs in Table B-3 that are allocable to 
the water supply delivery quantities shown in 
Table B-6 and reimbursed through payments of 
the variable OMP&R component of the Transpor- 
tation Charge. Table B-3 costs are adjusted as 
follows to derive the costs presented in 
Table B-12: 

A portion of the variable OMP&R costs of 
each plant is allocated to recreation. The al- 
location to recreation is in proportion to the 
quantity of water conveyed through each plant 
each year for delivery to on-shore recreation 
developments. 

That portion of variable plant costs attrib- 
utable to the initial f i l l  of aqueduct reaches is 
allocated to the joint capital costs of respec- 
tive down-aqueduct reaches and reservoirs. 

That portion of costs attributable to evapora- 
tion and seepage is allocated to the joint min- 
imum OMP&R costs of respective down- 
aqueduct reaches and reservoirs. 

Adjustments are made for additions or with- 
drawals from storage in aqueduct reservoirs. 
In years when water is added to storage in 
aqueduct reservoirs, the cost of conveying this 
water into storage is charged to the minimum 
OMP&R costs of the corresponding reservoir. 
The unit cost is equal to the variable 
OMP&R unit rate for the year the water is 
conveyed into storage. In years when storage 
in aqueduct reservoirs is decreased for 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 storage reduction 
times the variable OMP&R unit rate for the 
year storage is released. 

Table B-13 summarizes actual and projected capi- 
tal and operating costs of the initial Project Con- 
servation Facilities to be reimbursed through pay- 
ments under (1) the Delta Water Charge, (2) Oro- 
ville power sales, and (3) Gianelli Pumping-Gen- 
erating Plant credits. Included in Table B-13 are 
credits applied to the reimbursable capital costs of 
the Project Conservation Facilities pursuant to 
negotiated settlements concerning incurred plan- 
ning costs for the period 1952 through 1978. 

Project Water Charges 

This section summarizes the redetermination of 
past and projected components of the Transpor- 
tation Charge for annual revision of Tables C 
through G of each water contract; discusses the 
Water System Revenue Bond Surcharge; and 
describes derivation of the unit Delta Water 
Rates. Equivalent unit charges for each acre-foot 
of entitlement water service are also summarized 
herein for each contractor and each aqueduct 
reach. All of these calculations are diagrammed in 
the lower half of Figure B-1. 

Transportation Charges 

The accumulation of allocated costs of each 
aqueduct reach to each contractor forms the basis 
for the components of the Transportation Charge. 



Table B-14 summarizes each contractor's share of 
the capital costs of aqueduct reaches presented in 
Table B-10. These amounts are determined by 
applying proportionate-use ratios set forth in 
Table B-1 to the costs shown in Table B-10. The 
resulting allocated costs are set forth in Table C 
of the respective water supply contracts. 

Prepayments of the capital cost component, re- 
quired under MWDSC's Amendment 7, are in- 
cluded as negative capital costs in Table B-14 
and in Table C of MWDSC's Statement of Char- 
ges for 1991. Solano County Water Agency, Em- 
pire West Side Irrigation District and Devil's Den 
Water District also prepaid capital costs (see 
Table B-14 footnotes). 

Both Table B-14 and Table C of the six contracts 
for Project water service below Devil Canyon and 
Castaic powerplants include capital costs that are 
reimbursable under the terms of the Devil 
Canyon-Castaic Contract. 

Table B-15 summarizes the capital cost com- 
ponents of the Transportation Charge for each 
contractor for each year of the Project repayment 
period, based upon the amortization schedules 
shown in Figure B-5 and determined at the cur- 
rent Project Interest Rate of 4.713 percent per 
m u m .  These estimated components, subsequently 
adjusted for prior overpayments or underpay- 
ments, are set forth in Table D of the respective 
water supply contracts. Costs of excess capacity 
are billed separately and are not included in 
Table B-15. Table B-15 includes the debt service 
payments due under the Devil Canyon-Castaic 
Contract for the six contractors down-aqueduct 
from Devil Canyon and Castaic powerplants. 

Table B-16A summarizes the minimum OMP&R 
components of the Transportation Charge for each 
year of the Project repayment period. These es- 
timated components, which are subsequently ad- 
justed for prior overpayments or underpayments, 
are set forth in Table E of the respective con- 
tracts. The total amounts shown in Table B-16A 
are determined by applying the proportionate-use 
ratios in Table B-2 to the reach costs presented in 
Table B-1 1. Table B- 16A excludes charges for 
Off-Aqueduct Power Facilities, which are shown 
separately in Table B-16B. 

Both Table B-16A and Table E for the six con- 
tractors down-aqueduct from Devil Canyon and 
Castaic powerplants include the portion of op- 
erating costs payable under the Devil Canyon- 
Castaic Contract. 

Under operating agreements with DWR, Kern 
County Water Agency is billed for any additional 
operating costs caused by Berrenda Mesa Water 
District's early installation of units in Las Perillas 
and Badger Hill pumping plants (see page 7 of 
Bulletin 132-7 1). Under these agreements, the 
following minimum OMP&R costs of Reach 3 1A 
are assigned directly to KCWA, with the remain- 
ing reach costs allocated by application of the 
proportionate-use ratios: 

Table B-16B projects the annual charges for Off- 
Aqueduct Power Facilities allocated to each water 
contractor, adjusted for prior overpayments or 
underpayments of charges. These charges are to 
repay all Off-Aqueduct power costs including 
bond service, deposits for reserves, operation and 
maintenance costs, fuel costs, taxes, and insur- 
ance. The General Bond Resolution, adopted 
October 1, 1979, requires that sufficient revenues 
be collected each year to repay all these costs. In 
addition, an amount totaling 25 percent of the 
annual bond service is collected each year to 
ensure that sufficient funds are available to cover 
all annual costs. Any revenues collected and not 
needed during the year are refunded to the con- 
tractors in the next year. 

Year 

1 969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
I 9 n  
1978 
1979 
1980 
1981 

Total $ 3,455,102 

Direct Charge 

$ 82,696 
89,937 
105,437 
158.127 
135,402 
130,897 
133,387 
1 1  5,846 
197,167 
229,008 
232,963 
226,570 
225,600 

Direct Charge 

$ 46,510 
46,302 
140,072 
95,016 
72.452 
100,688 
127.456 
138,501 
120;749 
157,638 
121,207 
150,715 
74,759 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 



Figure B-5. Criteria for Amortization of Capital Costs 
of Transportation Facilities 

Year of 
Initial 

Contractor Payment (a 

Alameda County Flood Control and 
Water Conservation District, Zone 7 1963 (b 

Alameda County Water District 1963 
Antelope Valley-East Kern Water Agency 1963 
Castaic Lake Water Agency 1964 
City of Yuba City (C 

Coachella Valley Water District 1964 
County of Bune (C 
County of Kings 1968 
Crestline-Lake Arrowhead Water Agency 1964 
Desert Water Agency 1963 (d 

Devil's Den Water District 1968 (e 
Dudley Ridge Water District 1968 (e 
Empire West Side Irrigation District 1968 (e 
Kern County Water Agency 
Agricultural Use 1968 (e 
Municipal and Industrial Use 1965 

Linlerock Creek Irrigation District 1964 
Mojave Water Agency 1964 
Napa County Flood Control and Water Conservation District 1966 
Oak Flat Water District 1968 (e 
Palmdale Water District 1964 
Plumas County Flood Control and Water Conservation District 1970 
San Bernardino Valley Municipal Water District 1963 
San Gabriel Valley Municipal Water District 1963 (d 
San Gorgonio Pass Water Agency 1963 (d 
San Luis Obispo County Flood Control 
and Water Conservation District 1964 (f 

Santa Barbara County Flood Control 
and Water Conservation District 1964 (f 

Santa Clara Valley Water District 1963 

Solano County Water Agency 1973 
The Metropolitan Water District of Southern California 1963 
Tulare Lake Basin Water Conservation District 1968 (e 
Ventura County Flood Control District 1964 

a) Allocated capital costs of transportation facilities are amortized in equal annual installments, 
unless otherwise noted. 

b) Principal payments on each annual capital cost prior to 1971 delayed until calendar year 
1972, except payments for 1963. 

c) Payments on Delta Water Charge only. 
d) Deferred and added to 1964 payment with accrued interest. 
e) Under Article 45 d the contracts for supply of agricultural water, capital costs of 

transportation facilities alocated to agricultural water supply are amortized via an equivalent 
unit rate per acrefoot applied to the annual entitlements (Table 8-4) through the Project 
repayment period. 

f) Exception: all principal and interest payments for costs of "Coastal Stub" were deferred 
until 1976. 



The following tabulation summarizes Off-Aque- The following tabulation shows projected charges 
duct Power Facility charges for 1989. The net for Off-Aqueduct Power Facilities and an amount 
charges for 1989 are allocated among contractors equal to 25 percent of annual bond service for 
as shown in Table B-16B. 1990 and each year thereafter. 

- 
Item 

Year 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1 998 

1 999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

201 1 

2012 

2013 

2014 

201 5 

2016 

2017 

2018 

1989 Total 
Annual Cost 

108,448,554 

128,917,871 

130,122,260 

135,302,249 

134,319,469 

130,295,011 

134,299,438 

134,273.635 

134,307.233 

131,836,881 

123,443,750 

120,894,125 

116,583,303 

11 1,236,735 

105,806,327 

98,470,269 

95,030,201 

89,759,837 

84,235.750 

79,882.780 

72,539,474 

68,991,034 

63,698,782 

58,493,733 

21,168,088 

35,763,317 

11,444,574 

5,530.480 

2,495,497 

2.499.541 

25% 
Bond Senrice 

13,724,834 

13,997,784 

14,001,030 

14,012,274 

14.01 1,942 

14.01 0,825 

14,007,934 

14,006,550 

14,009,493 

14,003,978 

14,005.038 

14,002,433 

14.000.116 

13.998.284 

14,012.215 

14,012,452 

14,004.618 

14,018.362 

14,013,895 

14,011,293 

14,003,157 

14,001,637 

14,003,891 

14,071,229 

5,019,474 

5,040.725 

2,012,846 

1,106,095 

499.100 

499,909 

Charges ($1 
Reid Gardner 
Bottle Rock 
South Geysers 

Total 

86,485,837 
19,244,784 
6,355,342 

1 12,085,963 

Credits ($1 
Off Aqueduct Power Sales 
Department of Fish & Game 
Purchased Yuba County Water 
Napa County FC&WCD 
Santa Clara Valley WD 
Tulare Lake Basin WSD 

Reid Gardner Coal Settlement 

Total 

6,203,917 
149,145 

52,251 
334,301 
395,697 

12,345,663 

92,604,989 



The annual charges for Off-Aqueduct Power 
Facilities are allocated among contractors in pro- 
portion to the electrical energy required to pump 
entitlement water for the year. The initial alloca- 
tion for the Statements of Charges is based on 
estimates of energy to pump requested 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 entitlement and cost 
estimates. Another adjustment is made the fol- 
lowing 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 
kWh/acre-foot factors for the pumping plants 
upstream from the delivery turnout. 

a 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 incurred for 
each reach will be returned to the State. 

Pumping Plant 

Barker Slough 
Cordeiia-Benicia 
Cordelia-Vallejo 
Cordelia-Napa 
Banks 
South Bay including 

Del Valle 
Dos Amigos 
Las Perillas 
Badger Hill 
Buena Vista 
Wheeler Ridge 
Chrisman 
Edmonston 
Pearblossom 
Oso 

The total annual variable OMP&R component 
for any contractor for a given reach is ob- 
tained by multiplying the unit charge as- 
sociated with that reach by the quantity of 
water actually delivered to the contractor 
downstream of the reach. 

The data summarized in Table B-17 have been 
derived by dividing the costs shown in Table B-3 
by the quantities of water shown in Table B-6. 
However, certain costs included in Table B-3 for 
"extra peaking service," which would otherwise 
constitute variable OMP&R costs, are assigned 
directly to contractors requesting this type of ser- 
vice (see Bulletin 132-71, page 21, and Water 
Service Contractors Council Memo No. 593, 
July 10, 1970). These costs are excluded from the 
unit charges shown in Table B-17. Extra peaking 
charges for additional power capacity are: 

1) Includes transmission losses. 

kwh per 

at 
Plant 

223 
434 
1 78 
563 
296 

869 
1 38 
77 

200 
242 
295 
639 

2,236 
703 
280 

acre-foot (1 

Cumulative 
from Delta 

223 
657 
401 
786 
296 

1,165 
434 
51 1 
71 1 
676 
971 

1,610 
3,846 
4,549 

4,126 

Table B-17 presents a summary of actual and 
projected total variable OMP&R costs for each 
acre-foot of water conveyed through each aque- 
duct pumping plant and powerplant for each year 
of the Project repayment period. These data are 
derived pursuant to Article 26(a) of the Standard 
Provisions, which specifies the following proce- The unit rates shown in Table B-17 constitute the 
dure for calculating the variable OMP&R com- rate for the indicated pumping plants and power- 
ponent of the Transportation Charge: plants. The cumulative rates shown constitute the 

total rate, cumulative from the Sacramento-San 

Year 

1972 

1973 

1974 

1975 

1976 

1978 

1979 

TLBWSD = Tuhre Lake Basin W.S.D. 
DRWD = Dudley Ridge Water Distrid 
Kings = County of Kings 
AVEKWA = Antelope Valley-East Kern W.A. 

Agency(1 

KCWA 
TLBWSD 

KCWA 

KCWA 

KCWA 

KCWA 

KCWA 

DRWD 

Kings 

AVEKWA 

KCWA 

Pumping Plant 

Dos 
Adgos 

($1 
9,553 

10 

494 

41,832 

2,086 

43 

2,322 

Las Perillas 
and 

Badger Hill 

($1 
24,700 

6.016 

7,140 

6.397 

1.981 

3,772 

3,245 



Joaquin Delta, and are applicable to deliveries 
from or downstream of the indicated pumping 
plants and powerplants. Extra peaking service 
costs are excluded. 

Table B-18 shows the variable OMP&R com- 
ponents of the Transportation Charge for each 
contractor for each year of the Project repayment 
period. Table B-18 is developed from the costs 
per acre-foot shown in Table B-17 and the deliv- 
ery quantities for each contractor from each reach 
as shown in Table B-5A, plus any costs for extra 
peaking service. These estimated components, 
subsequently adjusted for prior overpayments or 
underpayments, are set forth in Table F of the 
respective water supply contracts. 

Table B-19 summarizes the annual Transportation 
Charges for each contractor (the sums of the 
corresponding amounts shown in Tables B - 15, 
B-16A, B-16B, and B-18). These estimated pay- 
ments, subsequently adjusted for prior over- 
payments or underpayments, are set forth in 
Table G of the respective water supply contracts. 
Both Table B-19 and Table G for the six contrac- 
tors down-aqueduct from Devil Canyon and 
Castaic powerplants include debt service and 
operating cost payments due under the Devil 
Canyon-Castaic Contract. 

Delta Water Charges 

Table B-20A shows the calculation of the Delta 
Water Rate for the "initial" conservation facilities 
applicable in 1991, in accordance with the 
amended Articles 22(e) and 22(g) of all 30 con- 
tracts. The table shows the calculation of the 
Delta Water Rate at a Project Interest Rate of 
4.713 percent. This Delta Water Rate is used to 
compute future Delta Water Charges shown in 
Table B-21. All long-term water supply contrac- 
tors have signed an amendment to exclude inter- 
est costs from sale of water system revenue 
bonds from the Project Interest Rate. 

Table B-20B shows each component of the 1991 
Delta Water Rates from Table B-20A. 

Table B-21 summarizes the annual Delta Water 
Charge for each contractor. Table B-21 is devel- 
oped by application of the total rate per acre-foot, 
as shown in Table B-20A, to the entitlement 
water for each contractor as shown in Table B-4. 

Table B-22 summarizes the Water System Reve- 
nue Bond Surcharge to the Delta Water Charge 
and the Transportation Capital Cost Component of 
each contractor. The surcharge shown in 
Table B-22 includes the financing costs of Water 
System Revenue Bonds Series B through G. This 
surcharge is in accordance with an amendment to 
the water supply contracts to provide for repay- 
ment of Water System Revenue Bond financing 
costs. All long-term water supply contractors have 
signed this amendment. 

Total Water Charges 

Table B-23 summarizes total annual charges to 
each contractor (the sum of the Transportation 
Charge in Table B-19, the Delta Water Charge in 
Table B-21, and the Water System Revenue Bond 
Surcharge in Table B-22). The charges are un- 
adjusted for prior overpayments or underpay- 
ments. The total Transportation Charge and Delta 
Water Charge for each contractor are detailed in 
Tables B-19 and B-21, respectively. 

Equivalent Total Water Charges 

Table B-24 presents the Transportation Charge 
and Delta Water Charge in terms of the equi- 
valent unit charge for each acre-foot of entitle- 
ment water now estimated to be delivered to the 
respective contractors. These equivalent charges, if 
applied to each acre-foot of entitlement water 
delivered to date, all surplus water delivered prior 
to May 1, 1973, and all entitlement water now 
estimated to be delivered during the remainder of 
the Project repayment period (Table B-5B), would 
provide the same principal sum at the end of the 
Project repayment period as annual payments to 
be made under the Delta Water Charge and 
Transportation Charge, plus interest at the Project 
Interest Rate. The Table B-24 equivalent unit 
Delta Water Charges are greater than those in 
Table B-20A because current estimates of entitle- 
ment water service are appreciably less than the 
amounts shown in Table A for most contractors. 

Equivalent Water Costs by Reach 

Table B-25 presents a summary of the equivalent 
unit transportation cost of conveying entitlement 
water through respective aqueduct reaches of the 
Project Transportation Facilities. These unit costs 
provide the basis of charges assessed (1) for 



Figure B-6. Determination of Factors for Distributing Capital 
and Minimum OMPBR Costs of East Branch Enlargement 

Facilities among Participating Contractors 

ZOA Fairmont through 70th Street West 
2OB 70th Street West to Palmdale 
21 Palmdale to Littlerock Creek 

22A Littlerock Creek to Pearblossom Pumping Plant 

Bernardino Tunnel 

No. WaterAqency 

18A 151 13 136 6 1200 1506 
19 151 13 136 6 1200 1506 
20A 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 
238 184 67 21 2 1200 1 663 
23C 184 67 1200 1451 
24 190 78 1200 1468 

25 193 83 63 1200 1539 
2BA 193 83 63 1200 1 539 
268 300 300 

FACTORS FOR DISTRIMING CAPITAL AND MINIMUM O M P ~  e o m  OF EAST BRANCH 
ENLARGEMENT FACILITIES (FLOW RATIOS) 

Distrid 4WnCY 

18A 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 1.00000000 
19 0.00000000 0.10026560 0.00863214 0.09030544 0.00398406 0.00000000 0.79681276 100000000 
20A 0.02271252 0.09798832 0.00843608 0.08825438 0.00389358 0.00000000 0.77871512 1.00000000 
206 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 0.78175895 1.00000000 

PA 0.02280130 0.09837134 0.00846906 0.08859935 0.00000000 0.00000000 0.78175895 1.00000000 
228 0.00000000 0.10066667 0.00866667 0.09066667 0.00000000 0.00000000 0.79999999 1.00000000 
238 0.00000000 0.11064342 0.04028863 012748046 0.00000000 0.00000000 0.72158749 1.00000000 
23C 0.00000000 0.12680910 0.04617505 0.00000000 0.00000000 0.00000000 0.82701585 100000000 
24 0.00000000 0.12942779 0.05313351 0.00000000 0.00000000 0.00000000 0.81743870 1.00000000 

25 0.00000000 0.12540611 0.05393112 0.00000000 0.00000000 0.04093567 0.77972710 1.00000000 
26A 0.00000000 0.12540611 0.05393112 0.00000000 0.00000000 0.04093567 0.77972710 1.00000000 
268 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 1.00000000 1.00000000 

Metrapoltm 
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"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, for surplus water service to entities 
other than the 30 long-term water supply contrac- 
tors, and (3) for "wheeling service" to entities 
other than the long-term water supply contractors. 
A discussion of wheeling services in the 
California Aqueduct follows at the end of this 
Appendix B text. 

The cumulative unit conveyance costs shown for 
reaches in Table B-25 do not necessarily equal 
the equivalent unit Transportation Charges to 
contractors served from such reaches. This is 
because the unit charges of Table B-24 account 
for the rate of water demand buildup and cost 
allocation factors of the individual contractors, 
whereas the unit costs of Table B-25 meld the 
effect of the respective buildups and allocation 
criteria of all contractors whose entitlements are 
conveyed through a given reach. Table B-25 also 
includes surplus water prior to May 1, 1983. 

East Branch Enlargement Facility Charges 

Table B-26 presents DWR's projection of annual 
capital costs of the East Branch Enlargement 
facilities for each aqueduct reach. These projec- 
tions will be redetermined in future bulletins to 
include the following: 

A reallocation of costs of constructing the 
present East Branch facilities between Alamo 
Powerplant and Silverwood Lake; 

A reallocation of costs of Silverwood Lake to 
reflect additional use as a result of East 
Branch Enlargement operation; 

Reallocation of costs of San Bemardino Tun- 
nel to reflect redistribution of flow capacities 
necessary for the East Branch Enlargement 
facilities; and 

Actual construction costs of the enlargement. 

These costs will be recovered with interest 
through payments made by the seven Southern 
California water contractors participating in the 
enlargement, in accordance with their amended 
water supply contracts (Figure B-6). 

Table B-27 lists the projected minimum OMP&R 
costs for each reach of the enlargement to be 
repaid by the seven Southern California contrac- 
tors participating in the East Branch Enlargement. 
This table shows the estimated incremental mini- 
mum OMP&R costs attributable to the East 
Branch Enlargement. Under Article 49(e)(l), the 
contractors participating in the East Branch 
Enlargement will also share in the remaining 
minimum OMP&R costs of the affected reaches 
according to a formula to be developed by DWR 
in consultation with the affected contractors. 
Once the formula is developed, subsequent ver- 
sions of Table B-27 will reflect the transfer of a 
share of the minimum OMP&R costs now shown 
in Table B-11. 

Table B-28 shows each participating contractor's 
share of estimated capital costs of the East 
Branch Enlargement. 

Table B-29 shows the annual capital cost com- 
ponents of the East Branch Enlargement Trans- 
portation Charge for each participating contractor. 

Table B-30 shows the minimum OMP&R com- 
ponents of the East Branch Enlargement Trans- 
portation Charge for each participating contractor 
for each year of the Project repayment period. 

Table B-31 shows the annual East Branch 
Enlargement Transportation charges for each 
participating contractor (the sums of the 
corresponding amounts shown in Tables B-29 
and B-30). 

Surplus Water. Service 

Surplus water has been delivered from 1968 
through 1986, except during the drought years of 
1977, 1988, and 1989. 

Table B-32 shows the quantities of surplus and 
unscheduled water delivered to long-term contrac- 
tors during the period of May 1, 1973 through 
December 31, 1989. 

Table B-33 shows the costs for power that have 
been incurred by the State at each pumping plant 
associated with surplus water deliveries shown in 
Table B-32. 



Table B-34 shows the actual charges to each 
contractor for delivery of the surplus water quan- 
tities shown in Table B-32. The method of deter- 
mining these charges is discussed on page 117 of 
Bulletin 132-77. 

Wheeling Services in the 
California Aqueduct 

When the SWP has additional capability to move 
non-Project water through the California Aque- 
duct, services can include pumping, transportation 
(wheeling) and, if needed, storage in San Luis 
Reservoir. Through separate annual agreements, 
the SWP has provided wheeling to temporary 
federal water contractors, with the CVP providing 
the water and electrical power. In 1975, 20-year 
wheeling agreements were signed that provide for 
wheeling CVP water through SWP facilities to 
the Cross Valley Canal in Kern County. Addi- 
tional agreements provide for storage, generally in 
cases when water cannot be wheeled directly to 
the user on a demand basis. 

Wheeling and storage rates are developed largely 
from information shown in Appendix B. Wheel- 
ing rates are calculated from the Appendix B 
tables used in developing contractor charges for 
the year the water is wheeled. For example, 
wheeling rates for 1991 were developed from 
Appendix B tables in Bulletin 132-90. 

Annual wheeling rates are developed from four 
sources: 

Table 8-25: capital and minimum OMP&R 
equivalent unit transportation costs of water 
for the aqueduct reaches used; 

a Table B-20B: that portion of the Delta Water 
Rate associated with capital and minimum 
costs of California Aqueduct reaches 1, 2A, 
2B, and 3. For SWP purposes, a portion of 
costs for these reaches is allocated to SWP 
contractors as part of the Delta Water Rate. 
These costs are added to wheeling rates be 

cause they reflect the total costs of constructing 
and maintaining these reaches, irrespective of the 
SWP repayment system; 

a Variable replacement costs: DWR charges a 
fixed rate for every acre-foot of water going 
through SWP pumping plants to provide 
funds for eventual replacement of equipment. 
Wheeling is through the Banks Pumping Plant 
and sometimes through the Dos Arnigos 
Pumping Plant. For 1991, the rates for each 
plant, respectively, are $0.23 and $0.26. 
These rates are revised periodically; and 

a Fish agreement costs: December 30, 1986, 
DWR and the Department of Fish and Game 
entered into an agreement to provide a means 
to offset specific fish losses at the Banks 
Pumping Plant. Specific fish losses are cal- 
culated each year, these calculations are used 
to develop payment amounts for a fund to 
pay fishery program costs. These costs are 
then recalculated on an acre-foot basis by 
DWR, and reallocated to water users based on 
acre-feet of pumped water. Wheeling charges 
are based on estimates of the maximum likely 
fish losses associated with pumping in the 
Delta during the year. 

During May, June, and July, the SWP operates 
under Delta export limitations as a condition of 
SWP water right permits and Department of Fish 
and Game agreements. When deliveries from the 
California Aqueduct are requested during key 
summer months, some of the Cross Valley Canal 
Agreement or annual wheeling contractors may 
want to use water stored in the SWP share of 
San Luis Reservoir. 

Advance deliveries are made from SWP water 
stored in San Luis Reservoir provided that the 
USBR agrees to replace the water later in the 
year. The San Luis Reservoir use charge is equal 
to the San Luis Reservoir portion of the Delta 
Water Rate as shown in Table B-20B, plus the 
estimated value of the net energy costs to replace 
water in San Luis Reservoir. 



The table below shows 1991 wheeling charges to 
Reaches 12E and 31A for USBR contractors: 

Additional power scheduling and transmission 
charges if water is wheeled through Las 
Perillas Pumping Plant; and 

California Cumulative Charges 
Aqueduct per awe-foot ($) 

Reach 1 6.81 
Reach 2A 9.43 
Reach 28 10.62 
Reach 3 11.60 
Reach 4 13.71 
Reach 5 14.58 
Reach 6 14.86 
Reach 7 15.84 
Reach 8C 15.91 
Reach 8D 16.51 
Reach 9 17.00 
Reach 1OA 17.56 
Reach 11 B 18.20 
Reach l2D 18.81 
Reach l2E 19.38 
Reach 31A' 24.72 

'To Green Valley Water District 

These rates do not include charges for the follow- 
ing items and may increase, as necessary, due to: 

An annual minimum use-of-facility charge of 
$1,000 levied to assure the recovery of costs 
associated with implementation and adminis- 
tration of these wheeling contracts during 
1990. The minimum fee will be applied to 
the first $1,000 of use-of-facilities charges 
incurred as a result of water delivered; 

A charge for the proportionate share of the 
costs to offset direct fish losses associated 
with SWP pumping at the Banks Pumping 
Plant, determined by DWR. For monthly bil- 
ling, an estimate of $1 per acre-foot is used; 

A charge of $6.71 per acre-foot for use of 
the State's share of San Luis Reservoir, if re- 
leases from the State's share of the reservoir 
are required; 

Any identified increase in the cost of power 
operations as a result of the use of the State's 
share of the San Luis Reservoir, if releases 
from the State's share of the reservoir are 
required during the May, June, and July 
pumping curtailment; 

Any identified increase in power operations as 
a result of the use of the State's share of San 
Luis Reservoir; 

Any other identified increase in cost that 
would have to be borne by the SWP contrac- 
tors or DWR as a result of the wheeling. 

Surplus Water and Unscheduled Water 
Administrative Charges 

The costs associated with administering the sur- 
plus and unscheduled water programs are divided 
i$o five categories and updated annually. Both 
programs are administered separately. The cate- 
gories are as follows: 

a Category 1 - Setup Costs: Activities include 
setting up the initial surplus or unscheduled 
water program, receiving and verifying sur- 
plus water requests, preparing annual surplus 
or unscheduled water contracts, and deter- 
mining surplus water availability. 

Category 2 - Determination Costs: Activities 
include preparing letters notifying all surplus 
water contractors, or verbally notifying all 
unscheduled water contractors of the maxi- 
mum charge for water each month and deter- 
mining final delivery amounts and charges. 

Category 3 - Schedule Revision Costs: 
Activities include analyzing revised operation 
studies and preparing revised delivery sched- 
ules. This category applies to the surplus 
water program only. 

Category 4 - Delivery Billing Costs: Activi- 
ties include analyzing delivery data from 
O&M field divisions, updating data sum- 
maries, and preparing monthly bills. Delivery 
billing costs include the multiple scheduling 
each month for unscheduled water. 

Category 5 - Computer Program Development 
Costs: Activities include developing com- 
puter programs to allocate available surplus or 
unscheduled water among contractors and 
determining the power charge for pumping 
surplus or unscheduled water. These costs are 
not incurred annually. 



Figure 8-7. Repayment Reaches and Descriptions 
P R O J E C T  T R A N S P O R T A T I O N  F A C I L I T I E S  

CORDELIA 
PUMPING PLANT 

NORTH BAY AQUEDUCT 

1 BARKER SLOUGH THRU FNRFIELDNACAVILLE TURNOUT 
2 FAIRFIELDNACAVILLE TURNOUT TO CORDELIA FOEBAY CALIFORNIA AQUEDUCT 

3A CORDELIA FOREBAY THRU BENlClA AND VALLEJO TURNOUTS 
38 CORDELIA FOREBAY THRU NAPA TURNOUT RESERVOIR NORTH SAN JOAQUIN  D I V I S I O N  

HARVEY 0. BANK8 1 DELTA THRU BETHANY RESERVOIR RT 2A BETHANY RESERVOIR TO ORESTIMBA CREEK 
2 0  ORESTIMBA CREEK TO O ' N E I L L  FOREBAY 

SOUTH BAY 
PUMPING PLANT SAN L U I S  D l v l S l D N  

3A SAN L U l S  D M ,  RESERVOIR AND PUMPING-GENERATING 
PLANT .  

3 O ' N E I L L  FOREBAY TO DOS M I G O S  PUMPING PLANT 
4 DOS AMIGOS PUMPING PLANT TO PANOCHE CREEK 

SOUTH BAY AQUEDUCT 
5 PANOCHE CREEK TO F l V E  POINTS 
6 F l V E  POINTS TO ARROYO PASAJERO 

I BETHANY RESERVOIR THRU A L T W N T  TURNOUT 
7 ARROYO PASAJERO TO KETTLEMAN C I T Y  

2 ALTWONT TURNOUT THRU PATTERSON RESERVOIR 
4 PATTERSON RESERVOIR TO DEL VALLE JUNCTION 

SOUTH SAN JOAQUIN D I V I S I O N  

5 DEL VALLE JUNCTION THRU LAKE DEL VALLE 
6 DEL VALLE JUNCTION THRU SOUTH LIVERMORE TURNOUT 

8C KETTLEMAN C I T Y  THRU MILHAM AVENUE 

7 SOUTH LIVERMORE TURNOUT T n a u  VALLECITOS TURNOUT 
8 0  M l L H W  AVENUE THRU AVENAL GAP 

8 VALLECITOS TURNOUT T n a u  AUMEDA-BAYSIDE TURNOUT 
9 AVENAL GAP THRU TWISSELMAN ROAD 

9 ALAMEDA-BAYSIDE TURNOUT T n a u  SANTA CLARA 
10A  TWISSELMAN ROAD THRU LOST H I L L S  

TERMINAL F A C I L I T I E S  
1 1 0  LOST H I L L S  TO 7TH  STANDARD ROAO 
120 7TH STANDARD ROAD THRU ELK  H I L L S  ROAO 
12E ELK  H I L L S  ROAD THRU TUPMAN ROAO 
1 3 8  TUPMAN ROAO TO BL(ENA V I S T A  PUMPING PLANT 
14A  BUENA V I S T A  PUMPING PLANT THRU SANTIAGO CREEK 
1 SANTIAGO CREEK THRU OLD R IVER ROAD 
14C OLD R IVER ROAD TO WHEELER RIDGE PUMPING PLANT 
1SA WHEELER RIDGE PUMPING PLANT TO WINO GAP 

PUMPING PLANT 
16A  WIND GAP PUMPING PLANT TO A. 0 .  EOMONSTON 

PUMPING PLANT 

DOS AMIGOS PUMPING P L A N T  Z T E W C H A P I  D l V l S l O N  

17E A. 0. EDMONSTON PUMPING PLANT TO CARLEY V. PORTER 
TUNNEL 

1 7 F  CARLEY V. PORTER TUNNEL TO JUNCTION, WEST BRANCH, 
CAL IFORNIA  AQUEDUCT 

1 MOJAVE D I V I S I O N  

LAS PERILLAS 
PUMPING PLANT 

POWERPLANT PUMPING PLANT 

34 IOA 

COASTAL BRANCH, CAL IFORNIA  AQUEDUCT 

3 1 A  AVENAL GAP TO D E V I L ' S  DEN PUMPING PLANT 
33A  D E V I L ' S  DEN PUNPING PLANT THRU SAN L U l S  OBISPO 

P O W C I P U N T  
3 4  SAN L U l S  OBISPO P O W E R P U N T  TO ARROYO GRANDE 
3 5  ARROYO GRANDE THRU SANTA M A R I A  T E R M I N U S  

JUNCTION, WEST BRANCH, CAL IFORNIA  AQUEDUCT 
THRU ALAMO POWERPLANT 

A U M O  POWERPLANT TO FAIRMONT 
BUTTES JUNCTION THRU BUTTES RESERVOIR 
FAIRMONT THRU 7OTH STREET WEST 
7OTH STREET WEST TO PAWDALE 
PALMDALE TO LITTLEROCK CREEK 
LITTLEROCK CREEK TO PEARBLOSSOM PUMPING PLANT 
PEARBLOSSOM P U M P I K  PLANT TO WEST FORK MOJAVE 

R IVER 
WEST FORK MOJAVE R IVER TO SILVERWOOD LAKE 
CEDAR SPRINGS DAM AND SILVERWOOD LAKE 

SANTA ANA D l V l S l O N  

SILVERWOOD LAKE TO SOUTH PORTAL, SAN BERNARDINO 
T U W E L  

SOUTH PORTAL, SAN BERNARDINO TUNNEL THRU 
D E V I L  CANYON P O W E R P U N T  

D E V I L  CANYON P O W E R P U N T  TO BARTON ROAD 
BARTON ROAD TO LAKE PERRIS  
PER115  D M  AND LAKE PERRIS  

A.D. EDMONSTON PUMPING PLANT 

PEARBLOSSOM WMPlNG PIANT 
WEST BRANCH, CAL IFORNIA  AQUEDUCT 

JUNCTION, WEST BRANCH, CAL IFORNIA  AQUEDUCT 
THRU OSO PUNPING PLANT 

0 5 0  PUMPING PLANT THRU Q U A I L  EMMNKMENT 
QUAIL EMBANKMENT THRU WARNE POWERPLANT 
PYRAMID D W  AND LAKE 
PYRAMID LAKE THRU CASTAIC P O W C I P U N T  
CASTAIC D M  AN0  LAKE 

SILVERWOOD L A K E  

DEVIL  CANYON POWERPLANT 

LAKE g:BJ 
PERRIS 



Tables B-1 through 8-34 follow 



TABLE B-1. Factors for Distributing Reach Capital Costs among Contractors 

NORM BAY AREA I SOUM BAY AREA 
I I Alameda l Alameda ISentaClerel 

No. I 
1 NORTH BAY MUEDUCT 

Barker Slwgh thru FaidieWacavlb Turnan 
FaididdAfacaviWe Turnout to Cordaha Forebay 
Cordeli Forebay thw Beniaa and Vallep Turnoa 
Cordeli Forebay thw Napa Turnout Rssewoir 

I SWTH BAY AQUEDUCT 

I Bethanv Reservoir thru Altamont Turnart 

I ~llamo;lt Turnout thru Patterson Resewo~r 
Patterson Reservoir to Del Valle Jund~on 
Del Valb Juncton thw Lake Del Valle I Del Valb Junction thw South Livermore Turnout 

Solrth Livermore Turnout thru Valbcitm Turnout 
Vallecitm Turnout thw Ahmeda-Bayside Turnout 
Ahmeda-Bayside Turnout thru Sarh Clara Terminal Facilities 

1 

Nepe 
County 

FC6WCD 

CALIWNIA AQUEDUCT 

Delta thru Bethany Reservoir 

- 
County 

WA 

Reach 
No. 

1 
2A 
28 
3 
4 

5 
6 
7 

8C 
8D 
9 

1OA 
110 
120 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

19C 
20A 
208 
21 

22A 
228 
23 
24 
25 

26A 

286 
28H 
285 
29A 
29F 
2BG 
29H 
285 
30 

31A 
33A 
34 
35 

178 

Regch Descrpth 

CALIFORNIA AQUEDUCT 
Delta thw Bethany Reservoir 
Bethany Reoawow to Orestimba Creek 
Orestimba Creek to O'Neill,For&ay 
O'Neill Forebay to Dor Arngm Punping Plant 
Dos Amigm Pumping Plant to Pamhe Creek 

Panoche Creek to Five Points 
Five Points to Anoyo P-ro 
An o Pasaioro to Kettleman City 
~e%man ~ l y  thru Milham Avenue 
Milham Avenue t h ~  Avenal Gap 
Avenal Gap thru Twkselman Road 
Twisseknan Road thru Lmt Hills 
Lost Hills to 7th Standard Road 
7th Standard Road thru Elk Hilk Road 
Ek Hilk Road thru T u p m  Road 
Tupman Road to Buena Vida Punping Plant 
Buena Vita Pumpi Plant thru Santiago Creek 
Santiago ~redcthw%Id River Road 
Old River Road to Whwbr Rige Punping Plant 
Whealer Ridge Pumping Plant to Chrisman Pumping Plant 

Chrismpn Pumping Plant to Edmonston Pumping Plant 
Edmmston Punplng Plant lo Porta Tunnel 
Porter Tunnel to Junction. West Branch. Calif. Aqueduct 
Junction. West Branch. Calif. Aqueduct thru Alamo Pwp. 
Alamo Powerplant to Fairmont 

Buttas Junction thw Buttes Reservoir 
Faimnt thru 7CNh Street West 
70th Street West to Palmdale 
Palmdab to Liilerodt Crsdc 
Liilamch Crsdc to Pearblossan Pumping Plant 
PearMoesom Pumping Plant to West Fork Mojave River 
Wat  Fork Mojave R i r  10,Sikewood Lake 
WW Springs Dam and Shvemood Lake 
Sihrerwood Lake to South Poctal San Bernardim Tunnel 
South Portal. San Banardmo Tunnel thru Dwll Canyon Pwp. 

Devil Canyon Powerplant to Barton Road 
Barton Road to Lake Penis 
Penis Dam and Lake Perris 
Junction. West Branoh, Calit. Aqueduct thru O w  P. P. 
Oso Pu n Plard t h ~  Quail Embankment 
Quail EX%ment  thru Wame Powerplant 
Pyramid Dam and Lake 
Pyramid Lake thw Caataic Powerplant 
Cartak Dam and Lake 
Avsnal Gap to D w l b  Dan Pumping Plant 
Devil's Den Pumping Plant thw San Luis Obispo Powerplant 
San Luis Obispo Panerplad to Amyo Grande 
Armyo Grande t h ~  Smta Maria Terminus 

-Y 
FCIWCD, 
Zone7 

CENTRAL 
COASTAL AREA 

0.00533047 0.00983404 0.- 0.00890866 0.00528393 0.00133628 0.00871425 
0.00557252 0.0102B060 0.03072975 0.00931319 0.00552151 0.00139638 0.00910607 
0.00557864 O.OlMgl91 0.03076360 0.00932344 0.00552915 0.00139831 0.00911867 
0.00557758 0.010289N 0.03075777 0.00932168 0.00552856 0.00139816 0.00911771 
0.00557646 0.01028790 0.03075165 0.00931982 0.00552794 0.001 39801 0.0091 1670 

0.00557506 0.01028534 0.03074401 0.00931751 0.00552717 0.00139781 0.0091 1543 
0.00557297 0.01028147 0.03073244 0.00931400 0.00552602 0.00139750 0.00911351 
0.00557229 0.01028022 0.03072873 0.00931287 0.00552565 0.00139740 0.00911289 
0.00557143 0.01027864 0.03072405 0.00931145 0.00552517 0.00139729 0.00911211 
0.00568653 0.01049097 0.03135878 0.00950380 0.00564073 0.00142650 0.00933269 

0.03437577 0.01 041812 O.M)618&15 0.001 56502 0.01 020599 
0.03492681 0.01058510 0.00628966 0.001 59061 0.01 037292 
0.03848657 0.01 166387 0.00644140 0.00175542 0.01 144773 
0.04046660 0.01226391 0.00730484 0.00184732 0.01204709 
0.04052108 0.01228043 0.00731580 0.00185010 0.01206514 

0.04397523 0.01332721 0.00794772 0.00200992 0.01310729 
0.046186S7 0.01399742 0.00835456 0.00211281 0.01377821 
0.04702647 0.01425185 0.00851020 0.00215219 0.01403490 
0.04846556 0.01468794 0.00877627 0.00221947 0.01447369 
0.04927653 0.01493368 0.00892667 0.00225752 0.01472172 

0.051 13509 0.01549688 0.0092701 7 0.00234438 0.01 528821 
0.05355379 0.01622984 0.00971819 0.00245767 0.01602709 
0.05366827 0.01626453 0.00973908 0.00246295 0.01 6061 54 
0.13238112 0.02399390 0.00606795 0.03957043 
0.13237766 0.02394451 O.Oo606811 0.03957141 

1.00000000 
0.06847930 0.0257M25 0.00651573 0.04249001 
0.02276024 0.027CQ917 0 . W 5 5 5  0.04457607 
0.02318952 0.02754717 0.00696651 0.04543034 
0.01181870 0.02794143 0.00706621 0.04608044 

0.02827552 0.00715074 0.04663153 
0.00324449 0.00818122 0.005351 17 
0.01024605 0.01251569 0.01690478 

0.10560302 0.191tP503 
0.35150790 O.&WQ210 
0.24888802 0.7531 1188 
0.1802?524 0.81977476 

SOUTHERN CALIFORNIA AREA 

San Lur 
O#spo 
County 

M W C D  

County 
Water 
Distrid 

Antelope 
Valley- 

East Kern 
Waer Agency 

Santa 
Bahara 
County 

FCIWCD 

valley 
Water 
Distrid 

Castaic 
Lake 
Waer 

Agency 

Future 
Corlredu 

Coechella 
Valley 
Water 
Distrid 

cleatline- 
Lake 

Arrowhead 
Waer 

Agency 

Deserl 
Water 

Agency 



TABLE B-1. Factors for Distributing Reach Capital Costs among Contractors 
Shsat2of 2 

Reach 
No. 

Totel 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1 ,00000000 

1.00000000 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 
1.00000000 
1.00000000 
1 ,00000000 
1.00000000 
1.00000000 

1.00000000 
1.00000000 
1 .00000000 
1.00000000 
1.00000000 
1.00000000 
1 ,00000000 
1.00000000 
1.00000000 
1.00000000 

1.00000000 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 

1.00000000 
1.00000000 
1.00000000 
1.00000000 
1 ,00000000 

1 ,00000000 
1 .MXXXXXIO 
1 .00000000 
1 .00000000 
1.00000000 
1 .Mx)o 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 
1.00000000 
1 .00000000 
1.00000000 

SOUTHERN CALIFORNIA AREA (continued) 

SAN JOAQUIN VALLEY AREA 

Ventura 
County 
Flood 

C d d  
Distrid 

T u b  Lake 
Basin 

WEtw St0mg8 
Distrid 

CALIFORNIA AQUEDUCT 

San 
Bemadno 
Municw 

Water 
DYIid 

Palmdale 
Water 
DiiIid 

1 
2A 
28 
3 
4 

5 
6 
7 

BC 
8D 

9 
1 OA 
118 
12D 
12E 

138 
14A 
148 
14C 
15A 
16A 
17E 
17F 
18A 
19 

1% 
20 A 
208 
21 

22A 
228 
23 
24 
25 

26A 
28G 
28H 
285 
29A 
29F 
29G 
29H 
29J 
30 

31A 
33A 
34 
35 

Reech 
No. 

C ~ Y  
of 

Kim 

O.MM49187 0.01101303 0.00369180 0.02363192 0.00650449 0.00398446 0.43940271 0.00429334 
0.00051421 0.01151300 0.00385943 0.02489456 0.00679800 0.00416362 0.45932579 0.00448830 
0.00051477 0.01152575 0.00386368 0.02472869 0.00680672 0.00416938 0.45985088 0.00449324 
0.00051469 0.01152359 0.00386296 0.02472605 0.00680580 0.00416893 0.45976950 O.M)449238 
0.00051459 0.01152131 0.00386218 0.02472327 0.00680482 0.00416846 0.45968394 0.00449149 

0.00051448 0.01151846 0.00386122 0.02471980 0.00680361 0.00416788 0.45957709 0.00449037 
0.00051427 0.01 151416 0.00385978 0.02471455 0.00680178 0.00416698 0.45941 542 0.00448869 
0.00051421 0.01 151278 0.00385931 0.02471286 0.006801 18 0.00416671 0.45936358 0.00448816 
0.00051414 0.01151103 0.00385874 0.02471073 0.00680066 0.00416634 0.45929816 0.00448747 
0.00052475 0.01174889 0.003SX-37 0.0252753 0.00694206 0.00425349 0.46880430 0.00458017 

0.00057523 0.01287942 0.00431739 0.02767698 0.00761389 0.00466647 0.51396901 0.00502081 
0.00058444 0.01308595 0.00438660 0.02812958 0.00773752 0.00474279 0.52223261 0.00510129 
O.MM84401 0.01662004 0.00483371 0.03104405 0.00853455 0.00523416 0.57558975 0.00562119 
O.OW67713 0.01516215 0.00508241 0.03266922 0.00897859 0.00550818 0.60527969 0.00591035 
O.MM67804 0.01518261 0.00508926 0.03271816 0.00899156 0.00551643 0.60610827 0.00591831 

0.00073586 0.01647710 0.00552311 0.03554404 0.00976456 0.00593288 0.65787670 0.00642277 
0.00077287 0.01730602 0.0058o090 0.03736329 0.01026124 0.00629961 0.69105032 0.00674576 
0.00078692 0.01762073 0.00590636 0.03805925 0.01045073 0.00641694 0.70365858 0.00686838 
O.Ml081102 0.01816015 0.00608712 0.039214904 0.01077498 0.00661755 0.72526113 0.00707853 
0.00082461 0.01846415 0.00618901 0.03992156 0.01095807 0.00673092 0.73744044 0.00719696 

O.MXU)5571 0.01916080 0.00642247 0.04145755 0.01137675 0.00698987 0.76533786 0.00746838 
0.00089617 0.02006742 0.00672629 0.04316097 0.01192239 0.00732766 0.80165539 0.00782162 
0.00089809 0.02011032 0.00674067 0.04355439 0.01194796 0.00734341 0.80337045 0.00783834 
0.00221 525 0.04960424 0.01 662681 0.10730448 0.02464860 0.01 809191 0.57469531 
0.00221522 0.04960300 0.01662640 0.10733707 0.02944876 0.01809229 0.57469557 

O.Mm7800 0.05324853 0.01784830 0.1 152152 0.03161799 0.01942666 0.61 700971 
0.00249470 0.05586075 0.01872390 0.12087843 0.03316986 0.02038045 0.64729088 
0.00254199 0.05692052 0.12319480 0.03380324 0.02077093 0.65963498 

0.05773081 0.12495766 0.03428605 0.02106816 0.66905054 
0.058421 35 0.12645207 0.03469614 0.02132008 0.67705257 

0.14467451 0.03969010 0.02439237 0.77446614 
0.22243002 0.04329444 0.02843498 0.66607404 
0.14947726 0.03997502 0.025ZO426 0.78534348 
0.14947726 0.03997502 0.025P426 0.78534346 
0.05126137 0.94873863 

1.00000000 
1.00000000 
0.95944607 0.01318829 
0.95944608 0.01318829 
0.95944609 0.01318827 
0.96446829 0.00906791 
0.95944608 0.01318829 
0.96499830 0.00863039 

~~ - - - -  ~~ 

Oak Flet 
Water 
Dii I id 

Devl's Den 
Water 
Distrid 

KemCountyWaterAgency 

SanGhdd 
Valley 

Muni- 
Water 
DiiIid 

Liltlerodc 
Creek 

lrr@tion 
D i i  

Emre 
West Side 
l m i @ ~ ~ ~  
DistIid 

Dudey Rklge 
Water 
Distrid 

Mu+ 
and 

Industrial 

M o i ~  
Water 
4W.W 

Futue 
Cottrador 

SanJoequin 
Val@ 

AQricuR~d 

San(krg0nio 
Pan8 
Water 

Agency 

The 
Metropollan 

Water District 
of Socrthem 
Cahlomia 



TABLE B-2. Factors for Distributing Reach Minimum OMP&R Costs among Contractors 

Reech Descrption 

NOAM BAY AaUEDUCT 
Barker Slough thru FairfieWacaville Turnout 
FairfieldNacaville Tumout to Cordelia Forebay 
Cordelia Forebay thw Benidaand Valleju Turnouts 
Cordelia Forebay thw Napa Turnout Reservoir 

I S W T H  BAY AQUEDUCT 

1 Bethany ihsewoir thru Altamnt Turnout 
2 Akamont Turnout thru Patlerson Rese~oir 
4 Patterson Reservoir to Del Valle Junction 
5 Del Valle Junction thw Lake Del Valle 
6 Del Valle Junction thru South Livermore Turnout 

South Livermore Turnout thru Valleclos Turnout 
Valledtos Turnout thru Ahmeda-Bayside Turnout 
Ahmeda-Bayside Turnout thw Santa Clara Terminal Facilities 

CALIFORNIA AQUEDUCT 

1 Deha thru Bethany ReSe~oii 

NORM BAY AREA SOUTH BAY AREA 

FCIWCD 

Shed 1 of2 

React 
No. - 

Reach Descrption 

CALIFORNIA AWEDUCT 
Deka thw Bethany Reservoir 
Bethany Rasewou to Oreslimba Creek 
O r e s t i d  Creek to O'Neill,Forebay 
O'Neill Forebay to Dos Amlgos Pumping Plant 
Dos Amigos Pumping Plant to Panoche Creek 
Panoche Creek to Five Points 
Five Points to Arroyo Pasajero 
Arm o Pasajero to Kelernan City 
~ e d m a n  Cny thru Mllham Avenue 
Milham Avenue thw Avenal Gap 

Avenal Gap thru Twisselman Road 
Twisselrnan Road thru Lost Hills 
Lost Hills to Rh Standard Road 
7th Standard Road thw Elk Hilk Road 
Ek Hilk Road lhru Tupman Road 

Tupman Road to Buena Vista Pumping Plant 
Buena Vi ta  Punpi Plant thru Santiago Creek 
Santiago creek thruxld R i r  Road 
Old River Road to Wheeler Ridge Punping Plant 
Whseler Ridge Punping Phnt to Chikman Pumping Plant 
Chrisman Punping Plant to Edmonston Pumping Plant 
Edmnston Punplng Phnt to Porter Tunnel 
Porter Tunnel to Junction. West Branch. Calif. Aqueduct 
Junction. West Branch. Calii. Aqueduct thru Alarm Pwp. 
Ahmo Powerphnt to Fairmont 
Buries Junction thw BMes ReSe~oir 
Fairmont thru 7Mh Street West 
7Olh Streat West to Palmdale 
Palmdale to Limlerodc Creek 
Limlerodc Creek to Pearblossom Pumping Plant 

I I Pearblossom Pumping Plant to West Fork Mojave River 
West Fok Moiave River lo  Sihremwd Lake 
Cedar ~pnngs' Dam and S~lvemood Lake 
S~lvemccd Lake to South Portal San Bernardlm Tunnel 
South Portal. San Banardlno Tunnel lhru Devil Canyon Pwp. 
Devil Canyon Powerplant to Barton Road 
Barton Road to Lake Penis 
Perris Dam and Lake Perris 

29A Junction West Branch Calif. Aqueduct thru Oso P. P. 
Oso Pu ' in Plant thk Quail Embankment I % I Quai l~%adt  m n t  lhru Wame Powemhnt 

I 29H I Pvramid Damand Lake 
~ k m i d  k e  thw Captaic Powerphnt I % I CaslaicDam and Ldte 
Avenal Gap to Devil's Den Pumping Plant 
Devil's Den Punping Phnt thw San Luis Obispo Powerplant 
San Luis Obispo Powerplant to Armyo, Grande 
Arroyo Grande thru Santa Mana Term~nus 

CENTRAL 
COASTAL AREA 

SOUTHERN CALIFORNIA AREA 
I I I Crestline I 

SanLum 
Obiapo 
County 

FCIWCD 

Antelope 
Valley- 

East Kern 
Water Agency 

Sente 
Ba~ba~a 
County 

FCIWCD 

Castaic 
Lake 
Water 

Agency 

Caechella 
Valley 
Water 
Distrid 

Lake 
Arrowhead 

Weter 
Agency 

Desetl 
Water 

Agency 





TABLE 8-3. Power Costs and Credits and Annual Replacement Deposits 
for Each Aqueduct Pumping and Power Recovery Plant 

Calender 

(in dollars) Sheet 1 of 2 

Year 

1 f TOTAL 

NORM BAY AQUEDUCT 

. -, - - . . - - - - . - . . - - , . . - . . . . - - . - - 
mb for the y o d  1968 through 1987 are for an interim faality. 
;ts of Del Vale Punping Plant are combined with those d South Bay Pumping Plant to sinplify the 

[II PI [31 [41 [51 [GI m PI 191 [lo] 

s o m  BAY 
AQUEDUCT 

Reach 1 @ 

South Bay & 
Del Valle 

Pumping P. 

Reech 1 

Barker 
w h  

Pumping P. 

I 
a Pou 3 The mst allocations. 

CALIFORNIA AQUEDUCT 
Reech3A 

Cofdelia 
Pumping P. 
Sdem, 

Reech 38 

Cordelia 
Pumping P. 

Nepe (a 

Reach 17E 

Edmonston 
Pumping P. 

Reech 1 

Bank 
Punping P. 

Reach4 

DosAmigoa 
Pumping P. 

Reech 14A 

Buena 
Viata 

Pumping P. 

Reach 1SA 

Wheeler 
Ridge 

Pumping P. 

Reach l6A 

Chrimm 
Pumping P. 



TABLE 8-3. Power Costs and Credits and Annual Replacement Deposits 
for Each Aqueduct Pumping and Power Recovery Plant 

( ~ n  dollars) Sheet 2 of 2 

CALIFORNIA AQUEDUCT (continued) 
Reach P B  I Reach 23 I Asech 26A I Reech 29A I Reach 2QQ 1 Reach 2W I Reach 31 A I Reach 33A Reach 18A 1 Devil's Den, 

LBs Perillas Bluestone and 
Pearbkssom Mojave Devil Oso and Polonb PP's 

Pumping Siphon Canyon Pumping Weme Castaic Badger Hi1 and San Luis 
Calenda 

Year PI& - 1 ~&~~~antl powerplant I P&I I powerplentl ~owerplant l~umping plants( obispo PWP. 

~121 31 ~141 ~151 [161 1171 (1 81 ~191 

m31 
XBZ 
2033 
m34 
2035 

TOTAL 

(4.474,a) 39,883.199 (7,046,668) (40,899,775) 8,679,402 (12.774.625) (20.121.850) 2.003.403 4.184.839 
(4,495,896) 40.062971 (7.124.048) (41.137.825) 8,562,978 (12.786.975) (20.139.750) 2.004.171 4.186.825 
(4,469,220) 39.675.814 (7,081,330) (40,997.825) 8.498265 (12,787,050) (20,135,850) 2.W2.516 4.182.547 
(4.432.536) 38.967.296 (6.953.229) (40,987,400) 8,323,623 (12,811.250) (20.167.300) 1.998.682 4.1 72.627 
(4.527.576) 41.018.045 (7.240.595) (41.080.775) 9.050.71 1 (13,840,325) (21.902.650) 2.039.909 4.279296 

1.504.847.536 (1.810.338.989) (613.943.555) 81.668.028 
(196.785.600) (278.069.482) 362.750.01 5 (1.004.095.863) 153.161.735 

361.841.809 
362,518,156 
359.807.003 
355.866.378 
382,248,677 

13.661.523.033 



TABLE B-4. Annual Entitlements to Project Water 



TABLE 8-4. Annual Entitlements to Project Water 
Iln acrefeet1 Sheet 2014 

Calendar 

Year 

TOTAL 

SAN JOAQUlN VALLEY AREA 

817.562 199.000 58.053.670 233.900 6.91 0.055 
3.432.735 7.693.900 65.747.570 353.652 77 694 474 

Devil's Den 
Water 
Distrid 

11 11 1121 [131 [141 11 51 ~161 [la] ~ 9 1  1201 

Dudley Ridge 
Weler 
Distrid 

Empire 
West Side 
lrri~ation 
Distrid 

Kern County Water Agency 
County 

of 
Kings 

Municipal 
end 

Industrid 

Oak Flat 
Water 
D i d  

Agrkullural Totel 

Tulare Lake 
Basin 

Water Storage 
Distrid 

Total 



TABLE B-4. Annual Entitlements to Project Water 
[in aaafeal) 

SOUTHERN CALIFORNIA AREA 
AntekpeI I I C ~ i ~  I I I I Sen 1 

Year 

I TOTAL 



TABLE I 8-4. Annual Entitlements to Project Water 
(in aaefest) Sheet 4 01 4 

- 

Calendar 

Year 

1 962 
1 963 
1 964 
1 965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1 986 
1987 
1988 
1 989 
1990 

1991 
1 992 
1993 
1994 
1995 

1 996 
1997 
1998 
1 999 
2MM 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
201 5 

2016 

2028 

2030 

2032 

2034 
2035 

TOTAL 

SOUTHERN CALIFORNIA AREA I FEATHER RIVER AREA 
 en I   he I Venture I I I 

south Bay 
Area 
Future 

Contrador 
1391 

GRAND 

TOTAL 

[401 

Goqpmb Metropdim County 
Pess Waer Ditrid Rood Total Plumas Total 

Waer of Soidhem Contrd Cityof Countyof County 
Aeency California Distrid Yuba Cly Butte FC6WCD 
1311 PI [331 [341 1351 [=I I34 PI 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

Calendar 

Year 

Grizzly 
Valley 

Pipeline 
PC 

FCBWCD 
L11 

NORTH BAY AQUEDUCT SOUTHBAYAQUEDUCT 
Reach 1 Reach2 Reach3A Reach38 Reach 1 Reach2 Reach4 Reach 5 

NC (a Total AC AC AC AC 
SCWA SCWA SCWA FCBWCD ACWD FCBWCD FCBWCD FCBWCD ACWD FCBWCD 
121 131 141 ~51 L ~ I  m 181 PI 1101 11 1 1  (121 

2031 
2032 
2033 
2034 
2035 

TOTAL 
a) For the period 1968 through 1987. deliveries are non-Project water pumped through an interim facility. 

2.700 
2.700 
2.700 
2.700 
2.700 

106.615 

0 21.000 21.000 25.000 67.000 
0 21.000 21.000 25.000 67,000 
0 21.000 21.000 25,033 67.000 
0 21.000 21.000 25,000 67.000 
0 21.000 21.000 25.000 67.000 

882.031 967.568 
2.950 949.951 2.802.500 

0 225 8.624 8.457 0 6.354 
0 225 8.624 8.457 0 6.354 
0 225 8.624 8.457 0 6.354 
0 225 8.624 8.457 0 6.354 
0 225 8.624 8.457 0 6.354 

53.844 497.393 8.749 
26.799 438.221 288.312 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

lin xre-feel) S M 3 d R  - . -. - -. - 

SOUTH BAY AQUEDUCT (b 
Calendar 

Year 

CALIFORNIA AQUEDUCT 
NORTH SAN I I 

2031 
2032 
2033 
2034 
2035 

TOTAL 

(mntinued) 

b) For the period June 1962thrwgh November 1967. deliverieswere supplied by non-Project water. 
c) lndudes 425 AF of 1988 advance entitlement. 

22.340 12.596 29.404 100,000 188.000 
22,340 12.596 29.404 100.000 188,0133 
22.340 12.596 29.404 100.000 188.000 
22,340 12,596 29.404 100.000 188.000 
22.340 12.596 29.404 100.000 188.000 

1.094.781 1.381.677 11.241.511 
850,855 6,600W 

Reech6 
AC 

FCIWCD 

JOAQUIN 
DIVISION 

Reach2A 

5,700 
5.700 
5.700 
5.700 
5.700 

365.781 

[131 1141 51 ~161 1171 

Reech7 

ACWD 

SAN LUIS DIVISION 

OFWD (c 
[la] 

Reach3 

DRWD lLBWSD 
[191 

0 
0 
0 
0 
0 

300 

Reach8 

ACWD 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

12.647 18.831 
602 1,898 8.260 

~201 [211 ~221 ~ 3 1  ~ 4 1  

Reach9 

S C M D  

Reach 4 
Totel 

Reach 5 

KCWA(AG) KCWA(AG) 

Reach 6 

KCWA(AG: DRWD 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in -fed) S h d 3 d 8  

I I CALIFORNIA AQUEDUCT (continued) 

Calendar 

Year 

SAN LUIS 
DIVISION 

(-.I 
R-7 

2031 
2032 
2033 
2034 
2035 

TOTAL 

SOUTH SAN JOAQUiN DIVISION 

Reech8C I Reach 8 D  I Reach 9 

KCWA(AG) 
1251 

0 
0 
0 
0 
0 

5.262 

DRWD 

0 48,310 3.000 4.000 0 57.700 0 70.190 0 91.200 0 
0 48.310 3.000 4.000 0 57.700 0 70,190 0 91.200 0 
0 48.310 3.000 4.000 0 57.700 0 70.190 0 91.200 0 
0 48.310 3.000 4.000 0 57.700 0 70.190 0 91.200 0 
0 48.310 3.000 4.000 0 57.700 0 70.190 0 91.200 0 

3.056.395 233.686 3.537.01 8 3.986.1 79 5,905,357 
2.391 193.473 1.500 214 7.417 1.855 

[=I 1271 1281 1291 ~301 ~311 1321 [=I [MI ~ 5 1  [=I 

TLSWSD EWSlD CK KCWA(AG) DRWD TLBWSD CK KCWA(MB1) KCWA(AG) TLBWSD 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

lin a o b f d l  Shee(4d8 ---. 

Calendar 

Year 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) 

Reach 10A I Reach l l B  ! Reach 12E ! Reech 138 Reach 14A 

2031 
2Q32 
2033 
2034 
2035 

TOTAL 

KCWA(MI1) 

2.600 245.053 0 20.000 129.059 113.400 173,588 0 35.500 800 35.075 0 
2.600 245.053 0 2 0 . m  129.058 113,400 173.588 0 35.500 800 35.075 0 
2.600 245.053 0 20.000 129.059 113.400 173.588 0 35.500 800 35.075 0 
2.600 245.053 0 20.000 129.058 113.400 173.588 0 35.500 800 35,075 0 
2.600 245.053 0 20.000 129.058 113.400 173.588 0 35.500 800 35.075 0 

206,278 7.157 7.937.589 8.759.150 2.086.695 2.1 89.627 
13.532974 964.675 5.946.349 90.010 57.634 5.568 

137) I381 [=I I401 1411 143 I431 1441 1451 I461 I4 i l  (481 

KCWA(AG) neWSD KCWA(M6I) KCWA(AG) KCWA(h46I) KCWA(AG) KCWA(MI1) KCWA(AG) KCWA(MB1) KCWA(AG) SBFC6WCD 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

(in -feat) Sheet5dr 

Calendar 

2031 
2032 
2033 
2034 
2035 

TOTAL 

0 80,000 0 44.000 0 2.200 17.850 45.075 
0 80.000 0 4 4 . m  0 45.075 
0 80.000 

2.200 17.850 
0 44.0'33 0 45.075 

0 
2.200 17.850 

80.000 0 44.000 0 45.075 
0 

2.200 17.850 
80.000 0 0 4-%000 45.075 2.200 17.850 

222 23 4 146.013 
4.570.396 2.492223 2,722,882 1.051.169 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN JOAQUIN DIVISION (continued) TEHACHAPI 

DlVlSlON - Reach 17E Reach 148 
Year 

KCWA 

0 
0 
0 
0 
0 

0 

KCWA (MBI) 
[Sil 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 57.830 0 
0 57.830 0 
0 57.830 c 
0 57.830 c 
0 57.830 C 

2.338.71 8 
15.226 7-68; 

Reach 14C 

(AG)KCWA (MBI KCWA (AG) 

MOJAVE DIVISION 

Reach 18A 

AVEKWA 

1962 
1963 
1964 
1965 

1 966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1 992 
1993 
1 994 
1995 

1996 
1997 
1998 
1 999 
XXlO 

M01 
m 2  
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2U23 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

Reech 15A 

KCWA (MBI KCWA (AG) 
I491 [501 ~511 ~521 [531 (541 I551 [561 

0 0 0 0 0 
0 0 

0 
0 

0 
0 

0 
0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 
0 0 

0 
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 0 0 

0 
0 0 0 0 

0 49.929 0 24.187 
0 

0 3.552 
77,034 0 

0 
35.016 

0 
0 6.064 0 4.768 

0 47.040 0 19,043 0 19.916 0 1.961 
0 32.356 0 12.601 0 18.000 3.000 1.564 
0 27,736 0 12.783 0 3,200 35.420 9.867 

0 35.296 0 9.005 0 
0 

39,551 
13.539 0 

3 . W  1 1.667 
3.757 0 6.158 3.420 

0 72.351 0 31,148 7.989 
685 

24.542 0 1.655 
0 59.413 0 22.372 0 38.602 
0 40,513 0 

2.813 15.808 
19.953 0 37.817 2.700 16,145 

8 42,753 7 18,729 
184 

0 39.033 
57.739 0 

2.636 18.156 
26.479 0 47.782 1.289 17.209 

0 57.922 0 26,613 0 37.426 1 . W  17,907 
10 79.179 2 34.996 0 49.848 
0 72,855 0 31.758 0 ls3" 16.820 

24.202 
44.078 1,309 

0 70,864 0 34.566 0 42.461 
9 67,710 31.019 0 

1.213 
9 

15.559 

4 75.983 0 37.166 2 8,999 
34,748 10,170 

7 82.201 5 37.800 2 43.239 2.668 
41.992 1.913 

0 53,180 0 51.038 0 2,560 23,928 
8.649 

53,972 

0 43.700 0 43.700 0 
0 43.700 0 

51.000 2 . m  23.400 
43.700 0 51.000 2.800 23.400 

0 43.700 0 43.700 0 51.000 2.800 23,400 
0 43.700 0 43.700 0 51.000 2.800 23.400 
0 8 0 . m  0 44.000 0 45.075 2.200 17.850 

0 80 .m 0 44 .m 0 2.200 17,850 
0 

45.075 
80,000 0 44.000 45.075 2.200 0 

0 80.000 0 44.000 45,075 
17.850 

0 
0 0 44.000 

2,200 
80.000 

17.850 
0 45.075 

0 80,000 0 
2.200 17.850 

44.000 0 45.075 2.200 17.850 

0 80,000 0 44.000 2.200 17,850 0 
0 

45,075 
80,000 0 44.000 0 45.075 

0 80.000 0 
2.200 17.850 

44,MX) 0 45.075 2.200 
0 80.000 0 44.000 0 

17.850 
45,075 2.200 

0 80.000 0 44.000 0 
17.850 

45.075 2.200 17.850 

0 80,MX) 0 44.000 0 
0 

45.075 
80.000 0 

2.200 17,850 
44,000 0 45.075 

0 0 
2.200 17.850 

44,000 0 45.075 
0 E$E 0 45.075 2.200 2.200 

17.850 
44,000 0 

0 80,000 0 44,000 0 
17.850 

45.075 2.200 17.850 

0 80.000 0 44.000 0 45,075 
0 

2,200 17.850 
0 44.000 0 45.075 

0 3% 0 2.200 
17.850 

4 4 . m  0 45.075 2.200 
0 80,000 0 0 

17.850 
44.000 45.075 

0 80 .m 0 
2.200 17.850 

44.000 0 45.075 2.200 17.850 

0 8 0 , m  0 4 4 . m  0 45.075 
0 80.000 44,000 0 

2.200 
0 

17.850 
45.075 

0 80.000 0 
2.200 17.850 

44.000 0 45.075 
0 80 .m 

2.200 17.850 
0 44.000 0 45.075 

0 80.000 0 
2.200 17,850 

44.000 0 45.075 17.850 2.200 

0 80.000 0 44.000 0 45.075 
0 

2.200 
80.000 0 44.000 0 45.075 

17.850 

0 80,000 
2.200 17.850 

0 44,Ooo 0 45,075 2.200 
0 80.000 4 4 , m  0 

17.850 
0 45,075 

0 80.000 
2,200 17.850 

0 44.000 0 2.2~0 17.850 45.075 

0 80,M)O 0 WXJO 0 2,200 17,850 45.075 
0 80.000 0 44.000 0 
0 

45.075 
80.000 

2.200 17.850 
0 44.000 0 45.075 

0 
2.200 17.850 

80.000 0 0 45.075 44.000 
0 80.000 0 

2.200 17.850 
0 44.000 45.075 2 . m  17,850 

R-hl6A 

[Ql 1591 1601 

0 0 C 
0 0 C 
0 0 
0 0 C 

C 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 1.223 
0 7.622 0 

0 

3.808 23.063 0 
1.231 8.927 0 
1.321 36,333 0 
2.098 49.910 
2.610 61.534 0 

0 

2.340 65.690 0 
1.669 41.127 0 

43 26,377 0 
90 22.462 C 
8 23,440 1,511 

8 16.898 3,04' 
0 15.958 2.38: 
0 13.471 36t 
0 18.007 38: 
0 26.945 C 

0 25.515 c 
0 23.815 c 
0 24,315 c 
0 23.315 
0 25.630 C 

C 

0 27.076 C 
0 28.521 C 
0 29.967 C 
0 31,412 C 
0 32.858 C 

0 34.173 c 
0 35.487 C 
0 36.801 0 
0 38.116 c 
0 39.430 C 

0 39.430 0 
0 39.430 0 
0 39.430 0 
0 39.430 0 
0 39.430 0 

0 39.430 0 
0 39.430 0 
0 39.430 0 
0 39.430 
0 39.430 0 

0 

0 39.430 0 
0 39.430 0 
0 39.430 0 

0 39.430 0 
0 39,430 0 

0 43,430 0 
0 45.430 0 
0 51.430 0 
0 55,430 0 
0 57.830 0 

0 57.830 0 
0 57.830 0 
0 57.830 0 
0 57.830 0 
0 57.830 0 

R e h  19 

AVEKWA 

R e h  20, 

PWD KCWA (MBI) KCWA (AG) 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

. . 
TOTAL 794.310 1 12.522 584,898 1,251,459 2,051.4W 2721 

d) In acwrdanm with the Exchange Agreement betmwtn the noted agenaes. MWDSC a s w d  rssponsbilii for payment of variable OMPLR mats on the exchange 
water in r d e s  beyond Reach 228, and h e f t  Water Agency and Coaehela Valby Waler District for such coals from the Delta through Reach 228. The 
adjustment in deliveries in Reach 220 provides for eomplianca with provisions for the repayment of caxb under the qmement. 

e) 1988 advanw enlllement. 

,". -" .-, 

celender 

Yew 

CALIFORNIA AQUEDUCT (oontlnued) 
MOJAVE DIVISION (continued) 

ReechP 

MWA 
1611 [621 (631 [MI 1651 [=I (671 1681 1691 VOI V ~ I  1721 

ReechpA 

AVEKWA 

-21 

LC10 PWD 

Reach20A 

AVEKWA 

Reechm 

PWD AVEKWA 

Reach= 

MWA DWA(d MWDSC(d CVWD(d AVEKWA(e 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

fin S h d 7 d 8  

Celender 

Y- 

2W1 
2032 
2033 
2034 
2035 

TOTAL 

CALIFORNIA AQUEDUCT (dnued)  

9 Includes 1.650 AF recllptured from gmund water stuw in 1982 10.000 AF in 1987. and 8.749 AF in 1986. Thi. water wes .torad under DWR'r G t o d  Walw Demontration Plog-. 

5.800 
5.800 
5.800 
5.800 
5.800 

257.564 

MOJAVE DiV. 
-24 
CLAWA 

[731 

868.500 102.600 3% 
868.500 102600 
868.500 l02:600 28:080 
868.500 102.600 28,440 
888.500 102.800 28,800 

3.79091 1 
38.502353 1,088,182 

SANTA ANA DIVISION 

7 %  8 0 0 428.300 42.600 0 
0 

5.000 

173300 0 
0 428300 42.600 0 

0 0 4283300 42.600 0 
5.000 

17.300 0 0 0 428.300 42.600 0 5.000 
5,000 

17.300 0 0 0 428.300 42.800 0 5.0'33 
622,800 38.50 20,145,535 150 

21.873 18.942 2.722.147 187.500 

Reech2BA 
MWDSC I SBVMWD(~ISCIVMWD I SCIPWA ICVWDI DWA 

r741 1751 1781 1 [TI) I781 179j [ml [ell IW [a31 Wl 

R e e c h a  

MWDSC 
Reach= 

MWDSC 
ReechasJ 

MWDSC 
-2BF 

AVEKWA 
Reech2BH 

VCFCD 



TABLE B-5A. Annual Water Quantities Delivered from 
Each Aqueduct Reach to Each Contractor 

C i  -kd) 

I I CALIFORNIA AQUEDUCT (con1 jnued) 
WEST BRANCH (axthued) COASTAL BRANCt. 

-30 Reech3lA Reech33A -34 Reech 35 
WDSC(~~ VCFCD I CLWA ISB FCsWCD KCWA (AQ)IDDWD SLOCFC6WCD SLOCFCaWC F ~ ~ D ~ ~ F ~ ~ D  

1851 M la71 1881 1891 [9ol 1911 I921 [=I [MI 

TOTAL 

g) Derive& exclude 6.171 AF d 1982 exchange water. 

195 

---- . - - . - - - . -. - - - . . . - - - I - . - - ~  -. 
198.1 10.767 

212.261.393 
38.142724 1.966.566 

TOTAL 627.m 7.200 
7.342.566 410,000 410,000 

Bbd.961 205.000 1.864.926 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
(in -test) Sheat 1 of4 

L I 
. . . . . . ~. -- -.---,--- .- .- . . -. , . . . . . . . , . - - . - - -, - - . 

a) For the period 1968 through 1987. deliveries are non-Pmied water ~ u m d  through an interim facilitv. 

Calendar 

Year 

M31 
2032 
2033 
2034 
2035 

TOTAL 

. . 
b) For the period June 1962 through November 1967. deliveries were supplied by nonProject water. 
c) Deliveries shown for Napa County FC6WCD and the Feather River Area contractors in 1989 are preliminary 

196 and will be updated in 132-91. 

25.000 42.OM) 67.000 
25.000 42.000 67.000 
25,000 42.000 67.000 
25.000 42.000 67.000 
25.000 42,000 67.000 

967.568 1.834.932 2.802.500 

NORTH BAY AREA 
(a 

Nap  
County 

FCBWCD 

46.000 42.000 100.000 188.000 
46.000 42.000 1 00,000 188.000 
46.000 42.000 100.000 188.000 
46,000 42.000 100.000 188.000 
46.000 42.000 100.000 188.000 

2.345.506 2.295.125 6 6WBBO 1 1 241 51 1 

SOUTH BAY AREA (b 

25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 
25.000 45.486 70.486 

1 025 WO 1 877 69d ? qn? 694 

(11 PI [31 

Solano 
County 

WA 

Alameda 
County 

FCBWCD, 
Zone 7 

CENTRAL COASTAL AREA 

Total 

San Luis 
Otispo 
County 

FCBWCD 
[41 [51 [el m 

Alameda 
County 
Weler 
Distrid 

[El (91 1101 

Santa 
Barbara 
County 

FCBWCD 

Santa Clara 
Valley 
Water 
Diirid 

Total Total 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
(in 

SAN JOAQUIN VALLEY AREA 

County 
Tulare Lake 

District Distrid 

1181 I191 

Dudley Empin, Kern County Water Agency 
R i i  West Side M u n k w  I I 

Year Waer and I~~r iculumJ~ ToW I D I ' 2  I Industrial 

TOTAL I 844.961 3.541.909 193.473 7.418.625 58.637.128 66.055.753 233.900 365.781 7,051,886 78.287.663 



TABLE 8-56. Annual Water Quantities Delivered to Each Contractor 
(in mw) S h w t 3 d 4  

Calender 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

138.400 41,500 23.100 5.800 38,100 2.300 50.800 17,300 102.600 27.360 
138.400 41.500 23.100 5.800 38.100 2.300 50.800 17.300 102.600 27.720 
138,400 4 i . m  23.100 5.800 38.100 2.300 50.800 17.300 102.600 26.080 
138.400 41.500 23.100 5.800 38.100 2.300 50.800 17.300 102,600 28.440 
138.400 41.500 23.100 5.800 38.100 2.300 50.8CO 17.300 102.600 28.800 

5.841.527 1.966.566 1.273.332 257.564 2.087.900 112.522 2 109 325 317 3790911 1 068 187 

SOUTHERN CALIFORNIA AREA 

Antelape 
Valley- 

Eaat Kern 
Water Agency 

PI1 1221 [PI [241 Psl IS1 1271 I281 1291 1301 

Cestaic 
Lake 
Water 

Agency 

Coachella 
Valley 
Water 
Distrid 

Crestline- 
Lake 

A m h e e d  
Water 

Agency 

Dewt 
Water 

Agency 

Littierock 
Creek 

Irrigation 
D i d  

Mojave 
Water 

A~ency 

Palmdale 
Water 
Distlid 

San 
Bemardino 

Valley 
Municw 

Waer Ditrid 

San Gabriel 
Valley 

Municw 
Water 
Distrid 



TABLE B-5B. Annual Water Quantities Delivered to Each Contractor 
(in a~lbfecit) 

South Bay 
Area 
Future 

Contrado( 

SOUTHERN CALIFORNIA AREA (contd.) I FEATHER RIVER AREA 

GRAND 

TOTAL 

 an I ~ t ~ e  I Ventura 1 I I I 

City I Butte / FC&WCD I I 

Calendar 

Year 

Gorgonb 
Pass 

Weter 
Aoencv 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

Metropolitan 
Waer Dietrid 
ofSorrthem 
California 

17,300 2,011.500 20,000 2.496.060 
17,300 2.011.500 20.000 2,496,420 
17.300 2.011.500 20.000 2.496.780 
17.300 2.01 1.500 20.000 2.497.140 
17.300 2.01 1.500 20.000 2.497.500 

622,800 96.170.469 815.000 116,920.410 

County 
Flood 

Control 
Distrid 

9,600 27.500 2.700 39.800 
9.600 27.500 2.700 39.800 
9.600 27.500 2.700 39.800 
9.600 27.500 2.700 39.800 
9.600 27.500 2.700 39.800 

365.170 985.057 106.615 1.456.842 

Total 

0 
0 
0 
0 
0 

0 

4,216.346 
4.216.706 
4,217,066 
4.217.426 
4.217.786 

213.611.620 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 

Calendw 

Year 

1961 
1962 
1 963 
1 964 
1965 

1 966 
1967 
1 968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1 977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1 994 
1995 

1 996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
m 
2010 

201 1 
2012 
2013 
2014 
201 5 

2016 
2017 
201 8 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2M6 
2027 
2028 
X)29 
2030 

2031 
2032 
2033 
2034 
2035 

a) For the 

and Power Recovery Plant of Project Transportation Facilities 

Berker Slough 
Pumping Plant 

Inlal 
Fill 

Water 

(in acre-fe&) 

NORTH BAY AQUEDUCT 
Cordelia Pumping Plant 

Solano County WA 

111 121 131 141 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 15,117 1: :::A:! 0 21.071 
0 51 27.637 27,688 

0 51 29.151 29,202 
0 51 31.445 31.496 
0 51 34.035 34.086 
0 51 36.490 36.541 
0 51 43.995 44,046 

0 51 45.730 45.781 
0 51 47.465 47.516 
0 51 49.200 49.251 
0 51 50.935 50.986 
0 51 52.670 52.721 

0 51 53.636 53.687 
0 51 54.602 54,653 
0 51 55.568 55.619 
0 51 56.585 2% 0 51 57.551 

0 51 58.W 58.141 
0 51 58,680 58.731 
0 51 59.270 59.321 
0 51 59.860 59,911 
0 51 60.450 60,501 

0 51 61.140 61,191 
0 51 61.830 61.881 
0 51 62.520 62.571 
0 51 63,210 63,261 
0 51 63,900 63.951 

0 51 64,500 64,551 
0 51 65.100 65.151 
0 51 65.700 65,751 
0 51 66,300 66.351 
0 51 66.900 66,951 

0 51 66.920 66,971 
0 51 66,940 66,991 
0 51 66.960 67.01 1 
0 51 66.980 67.031 
0 51 67.000 67.051 

0 51 67.000 67.051 
0 51 67.000 67,051 
0 51 67.000 67.051 
0 51 67.000 67.051 
0 51 67,000 67,051 

0 51 67.000 67,051 
0 51 67.051 
0 51 67.000 67'000 67.051 
0 51 67.000 67.051 
0 51 67.000 67.051 

period 19E8 through 1987, deliveries are non-SWP water 

Opere- 
Uonel 

Losses 

Initial 
Fill 

Wder 

Shed 1 d 9  

Cordeli Pumping Plant 
Nap  County FCIWCD 

Initial 
Fill 

Wafer 

Wafer 
Supply 
Deliiry 

151 161 m 181 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 9.726 9.726 
0 0 17.246 17.246 
0 5 15.400 15.405 

0 5 15,800 15.805 
0 5 16.450 16.455 
0 5 16.530 16.535 
0 5 16.930 16,935 
0 5 17.340 17.345 

0 5 17.746 17.751 
0 5 18.152 18.157 
0 5 18.558 18,563 
0 5 18.964 18,969 
0 5 19.370 19.375 

0 5 19.696 19.701 
0 5 20.022 20.027 
0 5 20.348 20.353 
0 5 20.674 20.679 
0 5 21,000 21.005 

0 5 21.000 21.005 
0 5 21.000 21,005 
0 5 21.000 21.005 
0 5 21,000 21.005 
0 5 21.000 21.005 

0 5 21.000 21.005 
0 5 21.000 21.005 
0 5 21.000 21.005 
0 5 21.000 21.005 
0 5 21.000 21,005 

0 5 21.000 21.005 
0 5 21.000 21.005 
0 5 21,000 21,005 
0 5 21.000 21.005 
0 5 21.000 21.005 

0 5 21.000 21.005 
0 5 21,000 21.005 
0 5 21.000 21,005 
0 5 21,000 21.005 
0 5 21.000 21.005 

0 5 21.000 21.005 
0 5 21,000 21.005 
0 5 21.000 21.005 
0 5 21.000 21.005 
0 5 21.000 21.005 

0 5 21.000 21.005 
0 5 21.000 21,005 
0 5 21,000 21.005 
0 5 2 1 . m  21.005 
0 5 21.000 21.005 

pumped through an interim facility. 

Opera- 
tional 

Losses Total 
191 1101 11 11 ~121 

0 0 0 0 
0 0 0 
0 0 0 0 

0 

0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 

24 1.214 1.228 
0 
0 18 3.618 3,636 

2.687 2.689 

0 4 2,521 2.525 
0 3.647 3.637 
0 
0 10 4.870 4,880 

3.792 3.793 

0 10 6.840 6,850 

0 4 7.122 7.126 
0 2 8.226 8,228 
0 6.034 6.028 
0 6.561 6.562 
0 ' (3) 6,707 6.704 

0 8 9.001 
0 1.213 1.205 

9.009 

0 
0 2,923 2,908 

2.287 2.275 

0 '14 4,039 4,052 

0 3.515 3.511 
0 (40) 7.693 7.693 
0 0 5,392 5,392 
0 3.819 3.815 
0 ( )  6.387 6,392 

0 5 6.851 6,856 
0 5 7.275 7.280 
0 5 7.905 7.910 
0 5 8,410 8,415 
0 5 9.755 9,760 

0 5 10.414 10.419 
0 5 1 1.073 11.078 
0 5 1 1.732 11.737 
0 5 12.391 12.396 
0 5 13,050 13.055 

0 5 13.640 13.645 
0 5 14.230 14.235 
0 5 14.820 14.825 
0 5 15.410 15.415 
0 5 16.000 16.005 

0 5 16.540 16.545 
0 5 17.080 17.085 
0 5 17,620 17.625 
0 5 18.160 18.165 
0 5 18.700 18.705 

0 5 19.340 19.345 
0 5 19.980 19.985 
0 5 20.620 20.625 
0 5 21.260 21.265 
0 5 21.9po 21.905 

0 5 22.500 22.505 
0 5 23.100 23.105 
0 5 23.700 23.705 
0 5 24.300 24.305 
0 5 24.900 24.905 

0 5 24.920 24.925 
0 5 24,940 24.945 
0 5 24,960 24.965 
0 5 24.980 24.985 
0 5 25.000 25.005 

0 5 25.000 25.005 
0 5 25.000 25.005 
0 5 25,000 25.005 
0 5 25.000 25,005 
0 5 25,000 25.005 

0 5 
0 5 25.000 25.005 

25.000 25.005 

0 5 25.000 25.005 
0 5 25.000 25.005 
0 5 25.000 25.005 

Opera- 
tionel 

Losses 

Weter 
Supply 
Delivery Total 

Wafer 
supply 

Delivecy(a Total 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in - f a t \  Sheet 2 d 9 

___.I 

2031 0 3.299 0 188.000 400 191.699 0 107.997 (594) 4.091.146 8.210 4.206.759 
2032 0 3.299 0 188.000 400 191.699 0 108.114 10.325 4.091.506 8.210 4.218.155 
2033 0 3.299 0 188.000 4M) 191.699 0 108.103 (215) 4.091.866 8.210 4,207.964 
2034 0 3.299 0 188.000 400 191.693 0 l ~ . l i 9  (20.108) 4.092226 8.210 4,188,506 
2035 0 3.299 0 188.000 400 191.699 0 109.777 102.674 4.092.586 8.210 4.313247 

b) For the period June 1962 through November 1967. deliveries were supplied by non-SWP water. 

SOUTH BAY AQUEDUCT 
South Bay 

Pun.@% P M  

CALIFORNIA AQUEDUCT 
North San Joaquin Division 

Banks Pumping Plant 
Trenspoctation Water 

Calendar Initial Opera- Reservoir D e l w b  Initial Opera- Reservoir Deliveries 
Fill tional Storage Water Re- Fill tional Storage Water Recree 

Year Water Losses Changes Supply(b tion Total Water Losses Changes Supply tion Total 
[131 [141 [I51 [I61 117l I181 [I91 [201 [211 [221 [231 1241 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in amfed) ShsdSd9 

Calender 

CALIFORNIA AQUEDUCT 
Sen Luie Diviskn South Sen Jonquh DMBion 

Do8 A r n w  Pumping Planl Buena Vista Pumping M 
Initial Opere- Reservoir Dehreriea Initial Opere- Reservoir Delveriea 
Fill Nonal Slorage weler Rewea- Fill tknel storage water Resect 

Water Losees Changes Supply tion Totel Water Losses Changes supply tkm Total 
(271 P ~ I  1291 1301 1311 1321 1331 1301 [351 1361 1371 1381 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

fin -fed) 

CALIFORNIA AQUEDUCT (continued) 
South Sen Joaquin Division (conlinued) 

Wheeler Ridge Pumping Plant 1 Chrisman Pumping Plant 
Initial I Opera- 1 Resenmir 1 Deliveries I I Initial I Opera- 1 Reservdr 1 Deliveries 1 Calendar 
Fill I tion& I Storage I Water I R- 1 I tional Storage .Water Recree- 

Losses Changes Supply lion Total 
I461 [47l I481 PI (501 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

(1 59) 0 0 0 7,207 
13.160 (6.558) 78.891 6.481 192.248 
32.414 1.329 209.769 1.147 449.297 
17.655 (15.295) 318.198 2,108 560.220 
25.326 (693) 586.286 3.358 717.629 

21.468 (152.171) 700.935 1.581 632.935 
15.698 (1 16.219) 240,191 560 140.230 
26.705 121.904 599.973 674 814.283 
50.580 (51.299) 586,958 502 599.044 
58.085 (134.009) 658.588 1.262 583.926 

48.- 23,359 959,274 4.1 12 1.035.589 
33.541 117.277 830.704 4.045 985.567 
34.698 (101.155) 450.489 7.291 391.323 
33.132 (1 15.092) 582.414 5.244 505.698 
54.831 139.954 810.606 4,804 1.010.195 

50.047 37.546 839.839 3.285 930.717 
31.888 23.318 853.157 6,937 915.300 
31,038 (29.747) 1.055.637 4,360 1.061288 
51.702 (65.645) 1,339.358 7.967 1.333382 
35.193 321 1,606,803 7.010 1.649.327 

Year Water I 
[391 

Losses I Changes I Supply 1 lion I Total 1 
[ ~ O I  I411 [421 1431 I441 1 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

Calender r (in accbfwt) Sheet5d9 - 
CALIFORNIA AQUEDUCT (continued) 

Tehachapi Division Mojave D l  
Edmonston Pumdncr Plant Alamo Powerplant 

veries Initial Opera- Reservdr Deliveries 
Fill tional Storage Water Recrea MI1 t iod  Storwe Water R- 

Water Losses Changes Supply tion Total Water Losse~ Chenges Suppb tion Tatel 

~511 [521 [531 [MI [551 1561 [57l I581 1591 I601 [ell PI 

. - 
Initial I Opera- 1 Reservdr 1 Deli 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in -feet) Sheet 6 d 9 

CALIFORNIA AQUEDUCT (continued) 1 

Calendar 

Year 

Mojave Division (continued) 
Pearblossom Pumping Plant Mojave Siphon Powerplant 

Initial 
FIN 

Water Total 

Initial 
~ l l  

Wafer 
1631 1641 [651 1661 [67l [681 

Resenrdr 
Storage 
Changes 

Opera- 
tional 

Losses 
[691 VO1 V11 I721 1731 1741 

Opera- 
tional 

Losses Total 

Deliveries Reservoir 
Storage 
Changes 

Waler 
Supply 

Recrect- 

tion 

Deliveries 
Water 

Supply 
Recrect- 

tion 



TABLE 8-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

lin acm-feet) Shest7d9 

CALIFORNIA AQUEDUCT (continued) 
Santa Ana Division 1 West Branch. California Aauedud 

Calendar 

Year 

Devi Canyon Powerplant 
Initial 
rill 

Water 

1 
Oso Pumping Plant 

Initial 
Fill 

Waler 
D ~ I  B61 D 1  D81 1791 1801 

Opera- 
tional 

Losses 

1811 1821 183) 1841 1851 lee1 

Opera- 
tional 

Losses 

Resewoir 
Stocage 
Chenges Total 

Reselvdr 
Storage 
Changes Total 

Deliveries 
Water 

Supply 

Deliveries 
R e a m  

tion 
Water 
Supply 

Rem& 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

(in aecbfee4) Shee48d9 

I CALIFORNIA AQUEDUCT (continued) 1 

Calendar 

Year 

Weet Branch, California Aquedud (continued) 
Warne Powerplant Castaic Powerplent 

Initial 
Fill 

Water Total 

Resewoir 
S t o m  
Chenges 

Opera- 
tional 

Losses 

Initial 
Fill 

Water 

D e l i h e s  

Total 

Opera- 
Honal 

Losses 
Wmer 

Supply 

Deliveries R d r  
Storage 
Changes 

Recree 
tion 

Wldw 
Supply 

Recrea 
tion 



TABLE B-6. Annual Water Quantities Conveyed through Each Pumping 
and Power Recovery Plant of Project Transportation Facilities 

Calendar 

fin acnr-fa) Shed9d9 

CALIFORNIA AQUEDUCT ( d n u e d )  
Coastal Bramh. Callfomia Aquedud 

Year 

Las Perillas and 
Badger Hill Pumping Plants 

M a  Den, Bluestone, md 
Poloni Pass Pumping Plants and 
Sen Luis OMspo Powerplant 

Initial 
Fill 

Water 

of'-- 
tional 

Losses 
[991 [loo1 [loll 11021 

opera- 
tional 

Losses 
[lo31 [lo41 [lo51 

W&w 

Delivery 
supplV 

Total 

WEtw 
suPP)Y 
Delivery Total 



Table 8-7 follows 



TABLE B-7. Reconciliation of Capital Costs 
Allocated to Water Supply and Power Generation 

CONSERVATION FACILITIES 

U r Feather Division 
Fmchrnan Dam and Lake 
Grhzly Valley Dam and Lake Davis 
Antelope Dam and Lake 
Abbe Bridge Dam and Reservoir 
~ ix ieYkdu~e Dam and Reservoir 
Total. Upper Feather Division 

Oroville Division 
Multipurpose Facilities 
Specific Power Facilities 
Total. Orovilk Division 

California Aquedud 
North San Joaquin Division 
San Luis Division 
Total, California Aqduc t  

Deita Facilities 

Planning and Praoperation 

TOTAL. CONSERVATION FACILITIES 

North Bay Aqueduct 

South Bay Aqueducl 

California Aquedud 
North San Joaquin Division 
San Luis Division 

West Brandl 
Cwstal Branch 
Total. California Aqueduct 

EAST BRANCH ENLARGEMENT 

SAN JOAQUIN DRAINAGE FACILITIES 

OFF-AQUEDUCT 
POWER GENERATION FACILITIES 

LAND PURCHASE - KERN WATER BANK 

UNASSIGNED AND DAVIS- GRUNSKY 

Sublotal 

Leu: 2001-2035 Costs 

lin tharsands of dollars) 

Proiect Costs Allocated to Water Su~dv and Power Generation 
Capital 
Coat 

Component Waer 
OfTrans- Supply 
portafion and 
WeUer Power 

Charge (h 1 Total 
[GI m 

1 i$ 
purposes 

Told 
Stae 
Waer 
Projed 
Capital 
Cost 
PI 

a) Midlaneous project receipts that are applied for accounting purposes to reduce the capital capts of the particular facilities. 
b) These allarances are induded for planning the future financial program, but not for ddermning current water charges. 

The wets shown in thk appsndix are based on p r i m  prevailing ar December 31.1989. 
C) See Table 8-8. 
d) See Tabb 0-9. 
e) See Tabb 8-13. A portion of these e ~ s k  will be offset by power generation sales and credits. 
f) The planning and preoperation costs of conservation facilities indude 952,208,729 of planning cosk financed from 

System, Revenue and n d  induded in Tabb 20. 
g) The DeRa Facilities costs include $70,000,000 for land purchase at Sherman Island and Clifton Court Forebay enlargement, and 

520,000,000 (rot included in Table 20) for water purchases in 1990. 
h) See Tabk 6-10. 
i) See T d e  8-20, chaptu VII. 



TABLE 8-8. SWP Capital Costs of Requested Delivery Structures 
(in dollars) 

I I 1 

1 Calender Year C@el Costs (a 
8 I 

FEATHER RIVER AREA 

Wcter Supply Contredor 

County of Buite 
Thennaliio Irrigation Dislri i (b 

I I 

1952-1998 

Napa County Flood Control and Water 
Conbervaiion District 

Solano County Wafer Agency 

Subtotal 

NORM BAY AREA 

Subldal 

SOUTH BAY AREA 

1- 1960 1991 

Ahrneda County Flood Control and Water 
Conservation District. Zone 7 

A M a  County Water District 
Santa Clara Valley Water Dktrid 
San Francisco Water Department (b 

148.863 0 0 0 0 0 

I SAN JOAOUIN VALLEY AREA 

1982 

148.863 

Devil's Den Water Distrid 
Dudley Ridge Water Distrid 
Errpin, West Side Irrigation District 
Green Valley Water Distrid (c 
Kern County Water Agency 
Oak Flat Water District 
Tracy GoU and Country Club (c 
Tulare Lake Basin Water Storage Distrii 
Veterans Administration Cemetery (b 

1 993 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachelk Valley Water Dbtrid 
Crestline-Lake Arrowhead Water Agency 
Desert Water Agency 
Liilerodc Creek Irrigation Dktrid 
Mojave Water Agency 
Palmdale Water Distrid 
San Bernardino Valley Municipal 
Water Distrid 

San Gabrid Valley Municipal Water District 
San Gorgonio Pass Water Agency 
The Metropolitan Water District of 
Southern Callornia 

VenturaCcunty Fbod Control Distrid 

Total 

Subtotal 

SOUTHERN CALIFORNIA AREA 

3.378.322 0 15,000 0 0 0 

Subtotal - 
TOTAL 

3.393.322 

a) Appoximaie only, not to be construed as invoica amounts. 
b) Not a SWP water supply contractor. 

c) Not a SWP water supply contrador, but has contracted for water. 

6.107.426 656.618 12.000 4,000 0 0 

10,614,783 859.560 568.400 4.000 0 0 

6,780,044 

12.046.743 



TABLE B-9. Capital Costs of Requested Excess Peaking Capacity 
[in ddars u n h  d h e w i i  indicated) Sheel 1 of 2 

Annual Surplus 
Money Investment 
Fund lnterest 

Rate (b 

Total Advance 
Payments and 

Credits for 
Excess 

Net Over or 
Underpayment 
With Interest fc 

Total 
lnaemental 
Costs for 
Excess 

THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA 

Over 
Payment (+) 

or 
Under 

capedty cepadty I (-1 (a I JanJun Jul-Dec 

11 
Total 

I Total 

111 [21 [31 [41 PI 161 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT 

1 1 1.339.01 1 12.514.776 (1.1 75.7751 10.461.314 1 

Total 

a) Overpa 
b) lnteresl 
c) Amoun 

lnteres 

I I ANTELOPE VALLEY-EAST KERN WATER AGENCY 

men1 or underpayment for each calendar year - column (1) minus column (2) 
rates shown are annual rates. Interest is credited dailv at aoolicabls rates on funds de~os~ted In the State's Surdus Monev Investment Fund. 

I 

. .. 
shown are end-d-year balances. Interest on overpayments 1s credlled at appl~cable~ur~lus Money Investment Fund lnierest Rates shown In columns(4) and (5) 

on underpayments IS charged ad the 1980 Prop3 Interest Rate of 4.584 percent. 



TABLE B-9. Capital Costs of Requested Excess Peaking Capacity 
(in Man) Sheet2d2 

I I ANNUAL REQUIRED ADVANCE OF FUNDS I 

I R~A lnaemental CosEs and Advance PaymenIs by Calendar Year Reach 
Nu 1966 1 1966 1 1967 1 1968 1 1969 1 1970 1 1971 1 1972 1 1973 1 1974 11975119761 1981 Total 

138 
14A 
148 
14C 
15A 
16A 
17E 
17F 
25 
28J 

Total 

8c 
through 

25 

THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA 
I n m e n t a l  Costs 

1.000 1.000 
43.500 43.500 
27 .m n.m 13.500 
29.700 29,700 14.800 

10.100 18.300 18.300 9.200 
1.800 19.300 25,800 12.900 
1.800 12.400 18.800 10.800 

C U M  Adjustment 
1. Advance Payments Applied to lncremental Costs Amendment 2 (d 

2. lnterest Credits-Amendment 2 (e I _ I  I 
I -- I 3. Advanm Payments Applied to lncremental Costs Amendment 5 (f 

0 1,240,000 1.483.180 2.469.325 (927.035) 1.729.160 3.215258 2.967.475 1,690,000 (9.488.722) 

I I 4. lnterest Credits-Amendment 5 (g 
(2,721,803) (2,721,803 I 1  

Total Unadjusted Incremental Costs for Past Payments 
25.730 44.053 38.075 17.959 5,900 6,835 

C u m  Adjustments 
1. Advanm Payments Applied to lncremental Costs (d 

5. Net Required Advanm of Funds 

0 9.296.000 10.578.143 3.992.577 7,383,616 5.155.896 4.301.303 (1.277.332) (14.233.829) (12,210,525) (10.461.314) 

SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT 
lmmenta l  Costs 

2. Interest Credii 

(6,332) 

2.524.535 

1 3. Net Required Advanm of Funds 
(h 1 I 

Total Unadjusted lnaemental Costs for Past Payments 
1.645 6.326 15.076 11.748 2,018 308 96 190 1 37,407 1 

29A 
29F 

0 184.422 49.052 44.911 61.588 (20,263) (180,465) (86.133) 

ANTELOPE VALLEY-EAST KERN WATER AGENCY 
In-tal Costs 

1.645 6.326 13.376 10.048 2.018 308 96 190 
1.700 1.700 

C U M  Adjustment 
1. Advanm Payments Applied to lncremental Costs (d 

85,495 52,625 101,648 34.062 (12.794) (189.120) 0 0 (34,509) 
2. lnterest Credit 

(16.234) (100.360) 
3. Net Required Advance of Funds (h 

85.495 52.625 101.648 34.062 (12.794) (205.354) 0 0 (134.869) 

53.1 12 

34.007 
3.400 

37.407 

(1 16.594 

(79.187 

d) Adual payments are shown for 1965 through 1976 with 1981 adjusted to reflect overpayments and underpayments w~thout interest lor prior years. 
e) Interest for werpayments and underpayments under provisions of Amendment 2 of the mntracl. 
1) Adual payments are shown for 1965 through 1973 with 1974 adjusted to reflect overpayments and underpayments without interest lor prior years. 
g) lnterest for wepayments and underpayments under provisions of Amendment 5 of the mntracl. 
h) Amounts in excess of incremental msts, under the provisions of the contract, reduce the Transportation Charge capnal mst component of the Agency's Statement of Charges for 

January 1981. 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

UPPER 
Calendar FEATHER 

Year 1 Dl":- 1 
(in dollars) Sheet 1 of 8 

I I 
NORM BAY AQUEDUCT 

Reach 1 

SOUTH BAY AQUEDUCT 

Reach1 

[21 [31 [41 I5I I61 

Reach 2 

m PI PI I1 01 

Reach2 Reach3A Reah4 Reach38 Reech5 Totel 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

fin dollarsl Sheet 2 018 ,--. 

I I SOUTH BAY AQUEDUCT I CALIFORNIA AQUEDUCT 1 
Calendar 

Year 

1991 
1992 
1993 
1 994 
1995 

1996 
1 997 
1998 
1 999 
2000 

TOTAL 

~ 

(continued) 

8.000 7.000 9.000 31.000 485.896 
9.000 7 . m  8.000 31.000 486.816 

0 0 0 2.000 26.016 
0 0 0 0 2.252 
o o o o 1 . m  

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

3.852.356 8,724.774 
550,379 4.867.613 51,926,380 

[ill [I21 1131 1141 I151 [I61 1181 1191 

NORTH SAN JOAQUIN DIVISION 

17,468,013 238.622 102.647 17.809.282 
10,873.934 229.289 100,647 11.203.870 
2.982.766 12.664 5.332 3,000,762 

3.999 1.333 667 5.999 
2,000 667 o 2.667 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

109,633,884 20,287,207 
41,433,110 171,354,201 

Reach 6 Total Reach 1 Reach 8 Reach 7 Reach 2A R-h 9 Reach28 Totel 



TABLE 6-1 0. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in doham) Sheet 3 of 8 

CALIFORNIA AQUEDUCT (continued) 
I 

Calender 
Year 

1996 
1997 
1998 
1999 
2MX) 

TOTAL 

SAN LUIS DIVISION 
Remzh 3 1 Reach4 1 Reach 5 1 Reach 6 I Reech7 I Subtotal 

WI (211 [221 P I  1241 [251 

SOUTH SAN JOAOUIN DIVISION 
Reach 8C I Reach OD 1 Reach 9 

PSI [27l (281 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

15.31 1.009 21,965,665 32.984.365 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

866.797 8.819.149 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollan) 

Calender 
Year 

CALIFORNIA AQUEDUCT (continued) 
SOUM SAN XlAOUlN DIVISION (continued) 

Reach 1OA I Reach l l B  I Reach l2D I Reach l2E 1 Reach 13B I Reach l4A I Reach 14B 1 Reach l4C I Reach 15A 

[%I [%I [311 [321 [331 [MI [351 [361 1371 

1 996 
1 997 
1998 
1 999 
XMO 

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 

12,291.889 7.656.987 62,676,343 7.094.559 
9.331.882 10.945.918 15,773.1 88 8.625.869 43,296,133 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in ddlan) Shed 5018 

Calender 
Yeer 

1 996 
1997 
1 998 
1 999 
m 

TOTAL 

CALIFORNIA AQUEDUCT (continued) 
SOUTH SAN XMQUIN (4.) I TEHACHAPI DIVISION I MOJAVE DIVISION 

ReachlM I SlrMotal I m l 7 E 1  Reach17Fl 8uhtatel IReeehlBAl Reach19 I m l 9 C I  ReechPA 

0 0 
0 0 
0 0 
0 0 
0 0 

69.97271 9 
270.129.165 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

242,003,085 296.378.327 
54,375,242 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

23,677,341 18.775.31 1 
46.283.250 284.641 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

Sheet 6 of 8 

Calendar 
Year 

I 1 

CALIFORNIA AQUEDUCT (continued) 
MOJAVE DIVISION ( d d . )  

Reech 206 I Reech 21 I Reach= I Reech Ps 1 Regch 23 1 Reach 24 I Subtotal 

[47l ~481 I491 I501 ~511 [521 [531 

24.846.227 
40.553.445 

TOTAL 

SANTA ANA DIVISION 
Reech 25 I Reach 26A 

[%I [551 

1 1299.085 1 15.684.262 50.637.236 
20,693,337 9.913.056 44.671.407 341,918,926 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

( ~ n  dollars) 

CALIFORNIA AQUEDUCT (mntd.) 
r SANTA ANA DIVISION (contd.) WEST BRANCH I 

I 

TOTAL 24,013.928 54.429.423 35.323.245 126.787.156 
23.61 5.591 

74.852.004 
167.458.614 29.71 6.059 55.913.781 

a) Includes excess capacity costs (not shown in Table 8-9) allocated to MWDSC in the folbwing years and repaid under Artide 24(c) of its contract: 1970 - $362.000; 1971 - $6,198,000; 
1972 - $139,000. 



TABLE B-10. Capital Costs of Each Aqueduct Reach to Be Reimbursed 
through Capital Cost Component of Transportation Charge 

(in dollars) Sheet 8 of 8 

I CALIFORNIA AQUEDUCT (contd.) I 
WEST BRANCH (conthued) COASTAL BRANCH GRAND 

Reach30 I Subtotal ReechBlA I Reech33A I Reach34 I Reach35 I Subtotal Totd TOTAL 

[651 I661 [en [MI is91 POI PI1 P21 P ~ I  

I 1 

2.108.682.223 
16,924.835 16.239.732 296,842,424 

219,653,439 44,024.418 
TOTAL 2.253.209.552 138,823,146 

461,415,391 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

Calendar 

Year 

(in dollan) Sheet 1 of 8 

UPPER I I 1 

I 
TOTAL I 165,2401 32.107.386 7.936.502 14.352.365 14.972178 69,368,431 153.311.558 17,538.633 27.127.433 21,580,291 

FEATHER 
DNlSlON 

111 

NORTH BAY AQUEDUCT 
Reach 1 I Reach 2 ( Reach 3A I Reach 3B I Totel 
PI [31 HI [51 [GI 

SOUTH BAY AQUEDUCT 
Reach 1 I Reach 2 I Reach 4 I Reach 5 

m [El [91 [lo] 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in ddlan) Sheet2018 

I I CALIFORNIA AQUEDUCT I 
Calendar 

Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1 987 
19ea 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1 996 
1997 
1 998 
1 999 
2MM 

2001 
2002 
2003 
2004 
2005 

m 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2M3 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

I TOTAL 

SOUTH BAY AQUEDUCT (continued) 

Reach6 I Reach7 I Reach8 I Reach9 I Total 

I 

NORTH SAN JOAQUIN DIVISION 
Reach 1 I Reach2A I Reach2B I Subtotal 

11 11 [I21 31 1141 1151 1161 [I81 1191 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in ddlars) SheelOd8 

Calendar 
Year 

CALIFORNIA AQUEDUCT (continued) 

SAN LUIS DIVISION 
Reach5 I Reech6 I Reach7 I Subtotal 

1221 1231 1241 

SOUTH SAN JOAQUIN DIVISION 
Reach= I ReacheD I Reach9 

[=I [271 124 

201 1 
2012 
2013 
2014 
201 5 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

569,391 3,599,121 757,668 337.852 470.001 5,734,033 
569,497 3.599.442 757,772 337.884 470.044 5,734,639 
570.028 3.600A88 758,170 338.012 470,204 5,736,902 
570.550 3,601,812 758.681 338.175 470,410 5,739,628 
572.672 3,806,774 760.767 338.841 471.250 5,750,304 

570.553 3,601.719 758.624 338.158 470.387 5,739,441 
570.477 3,601,486 758.513 338.121 470.344 5,738,941 
570.436 3,601,360 758.431 338.095 470.309 5.738.631 
570.399 3,601,457 758.331 338,064 470.269 5.738.520 
569,558 3.599.692 757.455 337.784 469.916 5.734.405 

569.460 3.599.299 757.299 337.734 469.853 5.733.645 
556.744 3,524,462 744.098 333.583 461.516 5.622.403 
558.738 3,524,548 744.088 333.579 461.512 5.622.465 
557,109 3.516.984 742.053 332.890 460.394 5.609.430 
557.063 3,517,040 742.034 332,883 460.386 5.609.406 

557.023 3,517.198 742.040 332.885 460.387 5.609.533 
556.772 3.51 6.665 741.804 332.810 460.293 5.608.344 
556.705 3,516,842 741.790 332.805 460.288 5,608,430 
556.542 3,516.775 741.683 332.771 460.244 5.608.015 
556.394 3.516.627 741.475 332.705 460.160 5.607.361 

556.212 3.516.430 741.241 332.630 460.066 5,606,579 
556.165 3,516,380 741.105 332.587 460.012 5,606249 
556.125 3.516268 741.064 332.573 459.995 5,606,025 
555.961 3.51 5.979 740,917 332.528 459.935 5.605.320 
556.905 3.518.720 741.932 332.851 460.345 5.6 10,753 

30.006.082 193.142.605 39.673.584 18.110.707 34.910.031 315.843.M)9 

194,848 773.640 631.210 
194,848 773,694 631.261 
194.852 773.905 631.457 
194.857 774.173 631,708 
194,878 775.270 632.737 

194,856 774.144 631.682 
194.856 774.086 631.627 
194.855 774.042 631.587 
194.854 773.989 631.536 
194.845 773.528 631,105 

194.844 773.446 631.028 
194.841 773,292 630,885 
194.841 773.289 630.881 
191.100 752.673 616.731 
191.099 752.663 616.722 

191.100 7&.667 616.725 
191.097 752.543 616.608 
191.097 752.534 616.601 
190,011 746.257 612.368 
190.009 746.149 612.265 

190,006 746.025 612.150 
190,005 745.955 61 2.083 
190.005 745.932 6 12.063 
190.OU.3 745.854 61 1.991 
190,014 746.388 612.491 

10.298.993 40.630.065 33.293.586 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in ddbrr) Sheet 4 d 8 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

626.221 455.621 423.373 660.209 698.166 4.619443 566.816 396.770 4.488.130 
626.151 455.580 423.308 660.167 698.1 08 4.61 9.364 566.726 396.705 4.488.120 
626.129 455.568 423.290 660.155 698.089 4.619.222 566.661 396.655 4.488.048 
626.052 455.526 423.220 660.1 10 698.026 4.61 8.985 566.581 396.596 4.487.91 1 
626.589 455.822 423.699 660.4 18 698.463 4.621.122 567.100 396,979 4,489.191 

34,926,845 24.527.031 22,308,497 35.266.758 36.846.1 14 256.879.41 9 30.600.898 21.781.789 249.510.018 

CALIFORNIA AQUEDUCT (continued) 

SOUTH SAN JOAQUIN DIVISION (continued) 

Reach 15A 

(291 (301 [311 (321 [331 [XI [351 [361 (371 

Reach 14C Reach 148 Reach 10A Reach 138 Reach 14A Reach 118 Reach 120 Reach 12E 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in doleus) Shmt5d8 

I I CALIFORNIA AQUEDUCT (continued) I 
SOUTH SAN JOAQUIN I 

TEHACHAPI DIVISION 
Reach 17E I Reach 17F 1 Sublotal 

1401 1411 1421 

MOJAVE DIVISION DlVlSlON ( d n u e d )  
Reach 16A 1 Subtotal 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
thmugh Minimum OMP&R Component of Transportation Charge 

TOTAL I 36.776.647 30,832,440 23.21 1.219 420.708.415 22,574,012 97.356.530 845,494,171 1 2.995.321 281,077,1571 

-1 S h d 6 d 8  

Cahdm 
Y 

CALIFORNIA AQUEDUCT (continued) 

MOJAVE DIVISION (continued) 
Reach aOs I Reech 21 / Reach PA I Reach228 I Reech 23 I Reach 24 1 Subtotel 

147) I481 1491 501 1511 154 1531 

SANTA ANA DIVISION 
FWch25 I Reach 26A 

1541 1551 



TABLE B-11. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in Mars) Shaet7d8 

Calendar 
Year 

CALIFORNIA AQUEDUCT (continued) 

SAMA ANA DIVISION (continued) I WEST BRANCH 

I 
TOTAL I 19.711.692 17.422.160 135,315,322 456.521.6521 268.420.569 41,626,830 132.676.379 160,305,581 36.01 1.414 

Reach 280 1 Reach 28H I Reach 28J I Subtotal 
[%I [57] 1581 [591 

Reach 2QA I Reach 29F I Reach 2BO I Reach 2DI-l I Reach 2BJ 
[601 1611 I621 [631 [MI 



TABLE 9-1 1. Minimum OMP&R Costs of Each Aqueduct Reach to Be Reimbursed 
through Minimum OMP&R Component of Transportation Charge 

(in dolam) Sheet 8 d  8 

I CALIFORNIA AQUEDUCT (continued) 

I ~alendar WESTBRANCH (mntd.) I COASTAL BRANCH I GRAND I 

I I I I 
TOTAL I 132,185,925 771.226.698 1 159.162.132 100.1 13,573 18,363,276 18,568,806 296,207,787 15.431.574.237 1 5.747.1 13.382 

a) Includes certaln costs to be assgned d r d l y  to Kern County Water Agency Refar to Append~x B text drswss~on of Table B-16A under 'Pro]ect Water Charges ' 

Yew Reach 30 1 Subtotal I Reach 31A (a 1 Reach 33A I Reach 34 I Reach 35 I Subtotal Total 
I721 1651 [=I 

TOTAL 
[731 [67l [MI re91 1701 I711 



TABLE 8-1 2. Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

(in dollars) Sheet 1 of 3 

1 
NORTH BAY AQUEDUCT 

" . n o  p"p%w 
(-1 ( N v )  (a 

[ l l  R (31 

CALIFORNIA AQUEDUCT 
Reach 1 I Reach 4 / Reach 14A I Reach 1% 

Calender 

Year 

203 1 
2032 
2033 
2034 
2035 

TOTAL 

a) Costs for period 1968 through 1987 are for an interim facility. 
b) The relatively minor costs of Del Valle Pumping Plant have been combined with those of South Bay Purnping Phnt lo simplify the allocation procedures. 
c) Includes extra peaking casts assigned directly to Kern County Water Agency and Tuhre Lake Basin Water Storage Distrid. Refer to Appendix B text discussoon ol Table 8-17 

under "Prop3 Water Charges.' 

438.179 259,187 479.916 1.1 77282 
438.347 259.286 480.100 1 .I 77.733 
437.986 259,072 479.704 1 .I 76.762 
437.147 258.576 478.785 1,174,508 
446.1 64 283.910 488.661 1 .I 98.735 

15.576.251 10.025.226 15.481.566 41,083,043 

5,765,915 
5.768.127 
5.763.367 
5.752.332 
5.870.987 

241.749.710 

46.925.827 19.095.517 23.792.841 27.335.926 
46.937.070 19.007.249 23.723.893 27.255.262 
46.905.301 18.991.125 23.601.623 27.1 13.477 
46.552.219 18.856.665 23.348.680 28,716,069 
47.494.562 19.351.638 23.983.965 27.443.756 

1.922.194.697 792.414.501 938.266844 1.064.910.790 



TABLE B-12. Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

(in dollars) Sheet 2 of 3 

Calendar 

'fear 

1 w  

CALIFORNIA AQUEDUCT 
(continued) 

Reach l 6 A  I Reach 17E 1 Reech l8A I Reach 22B I Reach 23 I Raach 24 I Reech 26A I Reach 28J I Reach 2QA 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Chrismm 

" J n g  

58,987,680 206,671,626 (4.356.314) 39.596.676 (7.199.413) 393.378 (40.242.341) 154.733 8.922.887 
58,717,783 205.610.532 (4.363.357) 39,240,218 (6.993.594) 0 (40,042,555) 2,379,509 9.019.740 
59.018.283 206,692,697 (4,334,417) 39,619,298 652.427 (40.485.581) 0 8.945.712 [?22%/ 59.189,956 207.475.781 (4.324.976) 39.805.025 0 (40.401.748) 39.536 8,872,088 
58.522.345 205,098,105 (4,365,800) 39,374,146 (6,945.480 7.591 (40.430.883) 61.335 8.760.959 

58,268,805 204,290,085 (4,362,439) 39,246,021 (6,945,971) 0 (40.399.442) 284.491 8.736.955 
58.115.147 204,250,138 (4.361.974) 39,315,832 (6.962.619) 286.4% (40.478.954) 0 8.683.134 
57.894.545 203,973.197 (4,352,026) 39.284.122 (6.932.153) 0 (40.432.038) 694.916 8.770283 
57.663.986 203,849,063 (4363,532) 39,323,066 (6.912.345) 320.340 (40,623,620) 0 8.717.842 
57.541.824 203,857,646 (4,407,820) 39.340.983 (6,981,489) 443.871 (40.601.321) 0 8.706.003 
57.479.102 204.166.528 (4,412,342) 39,459,234 (6.982.592) 0 (40.583.257) 134.290 8.722.560 
57.186.434 203,406,574 (4,423.256) 39.268.857 (6,986,234) 0 (40,613,454) 435.476 8.737.752 
57.328.065 203.897.623 (4.408.121) 39,377.200 (7.010.780) 320.685 (40.705.593) 0 8.581.033 
57.332137 203,924.197 (4.408.834) 39,391.925 (6.983.008) 144.453 (40,673.528) 192.765 8,527,446 
57.366.873 203.945.577 (4.413.668) 39.430.951 (6.967.965) 142.436 (40.734.1 76) 0 8,487,475 
57.295.074 203.510.375 (4.407.988) 39.381.801 (6.971.128) 0 (40.644.849) 408.075 8.473.687 
57,374,528 203,671,668 (4.41 1.125) 39.379.351 (7.014.439) 0 (40.753.508) 0 8.358.609 
57,294,870 203,002,055 (4.410.21 1) 39.244.344 (7.017.861) 0 (40.742.449) 62.368 8,296,777 
56,690,482 200,751,671 (4,374,273) 38,547.269 (6.891.785) 3.144.177 (40.732.010) 169.460 8.1 15.578 
58.328.342 206.581.538 (4.387.574) 39.777.019 (7.030.129) 0 (40.777.1 32) 0 8.122.903 

2.237.794.201 7.842.493.672 (193,240,198) 1,480,548,132 (274.545.611) 23.417.137 (1,792,720,220) 8,700,029 350,296,224 

d) These values represent a proportionate albcation of the total variable OMPLLR msts of punping and recovery phnls (Table 8-3) associated with net annual w~thdrawak from 
storage for Project Transportation Facilities. The allocation is determined annually by applying the folbwing ratio, calculated from the data shown in Table 0-6: "Rese~olr 
Storage Changes* (withdrawals, as apositive value) conveyed through each phnt, in acre-feet. divided by 'Total' annual quantity conveyed through each plant. In acre-feet. 
The costs so determined are aocumulated for all upstream phnts for each year, for each rsspedive rasewoir. 

1101 [I11 [I21 [ l  I 1141 I1 51 [I61 [I71 [la1 

0 0 0 0 0 0 0 0 0 

Edmonston 

h ~ n g  
Name - ~earbkssom "&no 

t+jave 
Siphon 

Powecplant 

Silvemood 
Lake 

(d 

Devil 
Cenym 

Powerplant 

Lake 
penis 

(d 

0x1 

Plafd 
pumping 



TABLE 8-12. Variable OMP&R Costs to Be Reimbursed through 
Variable OMP&R Component of Transportation Charge 

(in dollars) Sheet 3 of 3 

CALIFORNIA AQUEDUCT 
(continued) 

Reech 29C3 I Reach 29H ( Reech 2BJ I Reech 30 I Reach 31A I Reach 33A 

Calender 

Year 

2031 
2032 
2033 
M34 
2035 

TOTAL 

Wrme 
Powerplant 

e) Includes extra peaking costs assigned directly to Kern County Water Agency. Refer to Appendix B text discussion of Table B-16A under "Pro)ect Water Charges." 

(12.501.197) 0 (19.924.872) 56.257 1,995,448 4,172,290 
(12.51 1.141) 0 (19.939.077) 0 1.996.213 4.174.270 
(12,513,240) 0 (19.938.241) 12.739 1,994,565 4.170.005 
(1 2,520,374) 0 (19.943.489) 0 1.990.746 4.160.1 15 
(1 2,448372) 0 (19,952.015) 0 2.031.809 4,266,464 

(592.078.975) 1,679,845 (981.271.321) 8.593.895 80,390.951 152.702.452 

pVremii 
Lake (d 

[191 1201 [211 [221 1231 (241 

347,993,084 
347.248.823 
346.067.247 
344.584.200 
352,786,774 

13.070.569.045 

Castaic 
Powerplant 

354.936.281 
354,194,683 
353.007.376 
351.51 1.040 
359,856,496 

13.353.401.798 

~251 

Castaic 
Lake (d 

[XI 

Las Perillas 
6 Bdgw Hill 

P U ~ W  
P l d s  (e 

Devil's Den, 
Bluestone 6 
Polonii PP's 

Sen Luis Obispo Pwp 
Total 

GRAND 

TOTAL 



TABLE 8-1 3. 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 ddlur) Sheet 1 of 4 

1 I NORM BAY AREA SOUM BAY AREA I CENTRAL COASTAL AREA 1 
Calender 

Nepe 
county 

FCIWCD 

Alamedn 
C ~ Y  

FCIWCD, 
Zone7 

Alamedn Sentaclera 
-Y valley 
water Water 
DteMd D m  

water stpply contract. 

I I I 
196,978,436 

92.522137 289.500.573 

a) Costs from Tabb 8-10 alkcated to Sdano County Water Agency are reduced herein by 62,102,700 in 1986 and $1.823.500 in 1987 under provisions of Amendment No. 10 to Is 

9,602,078 49,548,104 
7.753.773 32.192.253 TOTAL 

38.499.615 88,333,879 
49.834.264 



TABLE 8-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollanl S heet 2 of 4 

Water W&er 
Distrid@ Distrid " [I 11 [I21 

Ernpire 
West Side 
IniOefion 
D i ( c  

1131 

Future 
Conlrador 
Sen Joaquin 

Valley 

I141 

SAN JOAQUIN VALLEY AREA 
Kern Cwntv Water Aoencv 

Tulare Lake 

[I81 11 91 I201 

Total 

-- --- -- 

b) Costs from Table 8-10 allocated to Devil's Den Water Dktrid are reduced herein by $14,088 in 1978 in accordance with a letter of agreement with the distrid. 

c) Costs from Table B-10 allocated to Enpire West Side Irrigation Distrid are reducad herein by $31.588 in 1978; $12.129 in 1980; $15.173 in 1981; $38.004 in 1983; and W3.033 
in 1986 in acoxdance wlh letters of agreement with the district. 

d) Costs related to maximum annual entitlement d 15.000 acre-feel under Amendment No. 18 d the water supply contrad with Kern County Water Agency. 

I 

TOTAL 
2.353251 111,040 11,886,080 130,678,683 255.462 163,860,814 

5,066.790 1.609.621 1.491 236 256,673 10.151.978 



TABLE 6-1 4. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(an dollars) Sheet 3 of 4 

Calendar 

Year 

1996 
1997 
1 998 
1999 
20M) 

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 

48.184.671 13.847.958 22.838.205 27.277.332 87.351.391 
23.501.000 4,333,433 890.823 6,47041 3 22.770.670 

SOUTHERN CALIFORNIA AREA 
San Gabriel 

Valley 
Muni- 

Weler 
Distrid 

[=I PI [24l 1251 [XI 1271 [28l [a1 I301 [311 

San 
Bemadno 

Valley 
Municipal 

Wader Dmtdd 

Palmdale 
Wader 
Distrid 

Littlerodc 
Creek 

IrriMon 
Distrkt 

Desert 
Weler 

Agency 

Mojave 
Wder 

Agency 

Crestline- 
Lake 

Anawhead 
Wader 

Agency 

Coachella 
Valley 
Wader 
D i  

Antelope 
Valley- 

East Kern 
Weler 

ABency 

Castak 
Lake 
Weler 

Agency 



TABLE B-14. Capital Costs of Transportation Facilities Allocated to Each Contractor 
(in dollars) Sheet 4 of 4 

I SOUTHERN CALIFORNIA AREA Icontinued) I FEATHER RIVER AREA 

Calender 

Year 

Sen 
Gorgonb 

pass 
Water 

Agency 

TOTAL 

South Bay 
Area 

Future 
Contractor 

I44  ~321 I331 [=I [351 

cb  
of 

Yuba 
city 

Total 

The 
Metropoldm 
water Diitrid 
of Southern 
Caliiomia(e 

8) Costs from Table 0-10 allocated to MWDSC are reduced herem by $16.428.037 In 1972 under provlslons of Amendment No 7 to 11s water contract 

14.1 19,031 10.553.510 
1.351.940.296 1.634.078.733 

I I  [371 1381 I391 

County 
of 

Butte 

Ventura 
County 
mood 

Control 
DistlM 

0 340.870 
0 340.870 

Plumas 
County 

FCBWCD 
Total 

7,038,327 
- 

2.232.701.300 



TABLE 8-15. Capital Cost Component of Transportation Charge for Each Contractor 
(in dollars) 

NORTH BAY AREA 
I I I SOUTH BAY AREA 

FCUWCD. 

Zone7 Dirid Disttid 

141 151 161 
0 0 0 
0 0 0 

CENTRAL COASTAL AREA 1 

FCUWCD 

191 
0 
n 

Total Total 

TOTAL 

a) Unadjusted for prior overpayments of charges. 
b) Determined at the current Pmjed Interest Rate d 4.713 percent per annurn 



TABLE 8-1 5. Capital Cost Component of Transportation Charge for Each Contractor 
(in dollars) Sheet 2 01 4 

Calendar 

Year 

2031 
2032 
2033 
2034 
2035 

TOTAL 

118.277 301.068 7.186 15.205 126,592 19.116 9,101,320 3.808 11.742 616.173 10.320.487 
118.277 301.068 7.186 14.982 126.617 18.767 9.101.320 3,739 11.742 616.173 10.319.871 
118.277 301,068 7.186 14,408 119,624 17,683 9,101320 11.742 616,173 10,311,001 
118.277 301.068 7.186 13.860 114.451 17.077 9.101.320 % 11.742 616.173 10.304.553 
118.277 301.068 7.186 13.134 106.396 15.931 9,101,320 3.169 11.742 616.173 10.294.396 

7.626.536 483.857 30.536850 518.615.070 728.522 620.460.809 
17.911.375 4.123.721 3.821 284 682.905 35.930.709 

SAN JOAQUIN VALLEY AREA 

c) Charges under Amendment No. 18 of the water supply contra3 wilh Kern County Waler Agency. 

Total 

Tulare Lake 
Basin 

Water Stortgs 
Oek Flat 

Water 

I1 11 [I21 1131 1141 1151 1161 1171 1181 1191 1201 1211 

D'irid 

Future 
Contractor 
Sen Joaquin 

Kern County Water Agency 

Dislrid Valley 

Empire 
We& Side 
lrrigrdion 

Devil's 
Den 

Waer 
DirM(b 

Dudey 
Ridge 
Waer 

Distrid(a 

Municipal 
and 

Industhi Distrid 
Agri- 

arltural 

Muni* 
and (c 

Industrial 

county 
d 

Kings 



TABLE 6-1 5. Capital Cost Component of Transportation Charge for Each Contractor 
S heel 3 01 4 

I SOUTHERN CALIFORNIA AREA 1 Calendar1 Antelope I C- I Comhella 1 Crestllne I I ~ittlerodc I San Bernardino San Gabriel 
Mojave Palmdab Valley Valley 
Water Waec Municbal Municbal 

valley- Lake Valley Lake Desert Creek 
East Kern Weter Water Arrowhead Weter lnigation 

Water Agency Agency Distrid Water Agency Agency Diirid 
(221 [=I [241 1251 (261 [2v 

Agency I Distrid 1 Water Dikttid I Waer Distrid 
1281 PI [301 1311 

TOTAL I 



TABLE 8-1 5. Capital Cost Component of Transportation Charge for Each Contractor 

I Agency I CaRfomia I Distrid 1 I C i  I Butte I FCIWCD I I ~ontredor I 
[XI I331 [MI 1 [361 I371 I381 PI 1 I401 1 [411 

(in dollars) Sheet 4 of 4 

TOTAL 

SouthBay 
Area 

Future 

Calendar 

Year 

GRAND 

TOTAL 

FEATHER RIVER AREA 

36,108,696 27.201.580 
3.475.665.126 4.1 99.691.622 

city 
of 

Yuba 

SOUTHERN CALIFORNIA AREA (continued) 

0 882.260 
0 882.260 

County 
of Total 

Ventura 
County 

FloodConlrol 

Sen -io 
Pass 

Weter 

18.279.429 

Plumas 
County 

The Metropolitan 
Weter Diitrid 
of Sdhem 

5.866.982.536 

Total 



TABLE B-16A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

I NORM BAY AREA 1 
(in dollars) 

SOUM BAY AREA 
Sheel 1 of 4 

CENTRAL COASTAL AREA 



TABLE 8-1 6A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

Sheet 2 of 4 

I 
\.. . ---- -, 

1 I SAN JOAQUlN VALLEY AREA 
Calender I y- 

Dews Dudey Empire Futwa Kern Courly Water Agency 
Den RiQe West Side WRldor Municbal I 

2031 278.31 1 274.711 13.566 190.029 696.692 8.761.369 
2032 278.31 1 274.703 13.566 190.027 696.662 8.761.1 10 
2033 278.307 274.697 13.566 190,025 696.848 8.760.893 
2034 278.292 274.674 13.565 190.018 696.594 8.760290 
2035 278.408 274.839 13.573 190,092 696.99e 8.765.057 

14.844.227 754.599 38,501,109 
TOTAL 15.264.465 10.133.981 484.135.590 



TABLE B-16A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

lin dollarnl S heel 3 of 4 

I Year 

,-.. 

SOUTHERN CALIFORNIA AREA 
Antelope Castaic Coechella Crestline Limerodc Sen Bemardim San Gabriel 
Valley- Lake Valley Lake Desert Creek Mojave Palmdale Valley Valley 

East Kem Water Wsler Anowheed Water Irrigation Water Wder Municipal Municw 
WaterAgency Agency Diirid WslerAgency Agency Distrid Agency Distrid WaterDistrid WslerDistrid 

1211 ~221 1231 ~ 4 1  1251 [=I 1271 1281 PI 1301 

I TOTAL 



TABLE B-16A. Minimum OMP&R Component of 
Transportation Charge for Each Contractor 

lin dollars\ Shmt 4 of A 

1 SOUTHERN CALIFORNIA AREA (continued) I FEATHER RIVER AREA I 
south Bay 

Area 
Future 

Contractor 

[391 

Calendar 

Year 

GRAND 

TOTAL 

[311 [=I [331 [=I 1351 1361 I37 [381 

Sen Gorgonio 
Pass 

Weter 
mW 

2031 
2032 
2033 
2034 
2035 

TOTAL 

The Matmpolttan 
WeterDiitid 
ofsorthem 
California 

831.4S 69.379.564 521.548 85.860.71 5 
842.197 70.689.943 522,110 87.299.265 
819.580 69.461.805 521.808 85.803.801 
731.153 67.393.959 522.796 82,700,844 
951.489 80.464.975 589.836 98.635.455 

43.569.478 28.51 5444 
3.74.4.028.125 4.620.995.552 

Venhrra 
County 

FkodControl 
D i i  

0 0 2,860 2.860 
0 0 2.860 2.860 
0 0 2,860 2.860 
0 0 2.860 2.860 
0 0 2.860 2.860 

0 165.240 
0 165.240 

Totel 

469.282 
469.283 
469.274 
469.244 
469.513 

25.621.599 

City 
of 

YubaCly 

107.401.013 
108.839.276 
107.343.424 
102,239,379 
120.183.235 

5.747.192.730 

County 
of 

Butte 

Piurnas 
County 

FC&WCD 
Total 



TABLE B-16B. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 

(in dollan) S h d  1 of 4 

Calendar 

Year 

I I 

24.999.891 
13.459.489 38.459.380 

NORTH BAY AREA 

15,059,103 72.862.865 
14.941.505 42.862.257 TOTAL 

Nepa 
County 

W&WCD 

2.773.071 6.702.1 63 
3.929.092 

SOUM BAY AREA 

[11 PI 131 

- 
County 

WA 

Alameda 
camly 

FC&WCD, 
Zone7 

CENTRAL COASTAL AREA 

Totel 

San Luis 
obispo 
County 

FCaWCD 
[41 FI PI m 

Alameda 
County 
Weter 
Diatrid 

[El PI 1101 

Santa - 
County 

FC&WCD 

SantaClara 
valley 
Weter 
Distrid 

Total Total 



TABLE B-168. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 

(in dollars) Sheet 2of4  

I I SAN JOAQUIN VALLEY AREA I 
Calendar 

Year 

TOTAL 

(1 11 [14 31 ~141 [15) [161 [17] [181 [I91 

Oak Flat 
Water 
Distrid 

Devil's Den 
Waer 
Distrid 

Empire 
West Side 
l ~ h  
D M d  

Dudley Ridge 
Waer 
D i  

Tulare Lake 
Basin 

Water Storm 
Distrid 

Total 
County 

of 
Kings 

Kern County Weter AOency 
~UmEp30 

and 
Industrial 

A~riculurel 



TABLE B-16B. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Off-Aqueduct Power Facilities 

(tn dollars) Sheet 3014 

I I SOUTHERN CALIFORNIA AREA I 

Wader Distrid Distrid 

Antekpe 
Valley- 
East Kern 

Wader 
Agency 

Year 

[201 1211 ~221 1231 1241 1251 1261 [271 

C a s k  
Lake 
Wader 

Agency 

Coachella 
Valley 
Wader 
Distrid 

crestline- 
Lake 

Anowheed 
Wader 

Agency 

Palmdale 
Wader 
Distrid 

Deselt 
Wader 

A~ency 

Littlerodc 
Creek 

lnigation 
Distrid 

Mojave 
Wader 

Agency 



TABLE B-16B. Minimum OMP&R Component of Transportation Charge 
for Each Contractor for Of-Aqueduct Power Facilities 

TOTAL I 

(in dollars) Sheet 4 01 4 

1) 1989 msts were reduced by credits related to delivery of purchased Yuba County water to the Department ol Fish and Game (5159.150) . Napa County ($55.756) 
Santa Clara ($356,726). and Tulare ($422.241). 

TOTAL 
STATE WATE 

PROJECT 
(1 

1381 

SOUTHERN CALIFORNIA AREA (continued) FEATHER RIVER AREA 

Sen Gorgonio 
Pass 

Waer 
Agency 

Ci of 
Yuba City 

1301 1311 1321 [331 

Ventura 
County 
Flood 

Control 
Diirid 

The 
Metropolitan 
Waer DLstrid 
of Southern 
California 

1341 [351 [361 1371 

County of 
Butte 

Plumas 
County 

FCIWCD 
Total Total 



TABLE 8-1 7. Unit Variable OMP&R Component of Transportation Charge 
(in dollars per acmld)  Shmt 1 of 4 

I I NORM BAY AQUEDUCT ISOUTH BAY AQUEDUCT   CALIFORNIA AQUEDUCT 1 
Red11 Reech 3A Reach 38 Reech 1 Reach 1 

Barker Slough Cordelia Pumping Plant Cordelia PumphO Plant South Bay and Del Valie Banks 
PuwhJ phi soleno County WA Nepe County W W C D  (a Pumping Plants (b Pumping Plant 

Cumulative Cumulative Cumuletiwa Cumulative Cumulative 
U n l W  Unlt Rate UnlRate Unl Rate Unl Rete Unl Rate Unl Rate Unl Rate Unl Rate Unit W e  

111 PI I31 141 Is] 161 m 181 191 1101 

2031 
2032 
2033 
XM4 
2035 

6.5399851 6.5399851 12.3422381 18.8822232 19.1966400 25.7366251 30.6697606 42.1499393 1 1.4801 787 1 1.4801 787 
6.5424925 6.5424925 12.3469524 18.8894449 19.204WW 25.7464925 30.6815266 42.1 533587 1 1.4718321 11.4718321 
6.5371045 6.5371045 12.3367619 18.8738664 19.1881600 25.7252645 30.6562074 42.1209193 11.4647119 11.4647119 
6.5245821 6.5245821 12.3131429 18.8377250 19.1514000 25.6758821 30.5975106 42.0324524 1 1.43494 18 11.4349418 
6.6591642 6.6591642 12.5671429 19.2263071 19.5464400 26.2056042 31.2286543 42.8336791 1 1.6050248 1 1.6050248 

a) For the period 1968 through 1987. rates are for an interim fadliy. 
b) The relatively minor costs of Del Valle Pumping Plant haw, been combined with those of South Bay Pumping Phnt to simplify the allocation procedure. 



TABLE B-17. Unit Variable OMP&R Component of Transportation Charge 

unit Rete I 
[I 11 

(in dollars per acre-foot) Shwt 2 of 4 

Unit Rete 1 
[I21 

Celender 

Year 

Unit I 
31 

0 
0 
0 
0 
0 

Unit Rete I 
~141 

0 
0 
0 
0 
0 

CALIFORNIA AQUEDUCT (continued) 

Unit Rate I Unit ~ e f e  I 
[I61 

Reach 4 
Doe A m i p  

~ m p i n g  - 
I Cumuldve 

UnY Rate 1 Unit Rate 1 Unit Rate 1 Unit Rate I 

Reach 16A 
Chrisman 

Pumping Plant 
I Cumulative 

Reach 17E 
Edmonston 

Pumping Plant 
I Cumulative 

Reach 14A 
BuenaVlsta 

Pumping - 
I Cumulative 

Reech 15A 
Wheeler R#ge 
pumping Phil 

I Cumulative 



TABLE 8-1 7. Unit Variable OMP&R Component of Transportation Charge 
(in dollars per acrefoot) Sheet 301 4 

Calendw 

Year 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1997 
1998 
1999 
2000 

2001 
mo;! 
2003 
2004 
2005 

2W6 
2007 
2WB 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2018 
2019 
2020 

2021 
2022 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

CALIFORNIA AQUEDUCT (continued) 
Reach 18A 

Alamo 
Powelplant 

[211 1221 1231 1241 I251 [261 1271 1281 (291 1301 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 0 14.2519509 27.5431 181 0 0 -2.3717647 25.1713534 1.4212193 14.7123865 
0 0 4.4326545 17.7262422 0 0 -8.4298618 9.2963804 1.0210537 14.3146414 
0 0 3.4431782 15.7742225 0 0 -5.1043660 10.6698565 0.9241725 13.2552168 
0 0 3.1739313 15.4642383 0 0 -5.651061 1 9.8131772 0.9362286 13.2265356 

0 0 3.9391330 17.7995236 0 0 -6.4449941 11.3545295 0.8622774 14.7226680 
0 0 3.4988957 21.2784429 0 0 -1 1.6274558 9.6509871 0.9076172 18.6871644 
0 0 4.1377503 17.2318705 0 0 -8.1314274 9.1W4431 0.7314697 13.8255899 
0 0 5.1961178 22.6951308 0 0 -9.5825772 13.1 125536 0.9504526 18.4494656 
0 0 4.3918283 23.5995752 0 0 -8.3797007 15.2198745 1.4269064 20.6346533 

0 0 4.0222148 22.7301271 0 0 4.3565125 18.3736146 1.5670894 20.2750017 
0 0 3.7201513 21.9997861 0 0 -7.8549919 14.1447942 1.4942612 19.7738960 
0 0 1.6355434 11.8184095 0 0 -23.8067284 -1 1.9883189 1.4680919 11.6509580 
0 0 2.3683525 16.6595549 0 0 -29.7599667 -13.1004118 1.7215519 16.0127543 
0 0 3.5285410 24.9687652 0 0 -30.7609808 -5.79221 56 2.228061 7 23.6682859 

-2.3474750 34.2107272 5.9820629 40.1927901 0 0 -29.2492016 10.9435885 3.2193040 39.7775062 
-2.6199353 30.6155417 5.2823435 35.8978852 0 0 -31.0446681 4.8532171 3.1321092 36.3675862 
-1.4083269 29.7407898 4.8921472 34.6329370 0 0 -29.5480148 5.0849222 3.0029339 34.1520506 
-1.08941 17 41.4044650 6.8861959 48.2906609 0 0 -27.9103153 20.3803256 3.7397778 46.2336545 
-1.2484898 50.9230727 9.601 1565 60.5242292 0 0 -28.3485322 32.1 756970 3.6684801 55.8400426 

-1.2276371 56.7256034 10.3245523 67.0501557 0 0 -27.9162016 39.1339541 4.1031941 62.0564346 
-3.8015440 M1.3440611 12.6891 197 81.0331808 0 0 -29.9594065 51.0737743 5.5310958 77.6767009 
-3.8352760 76.6348816 14.2213680 90.8562496 0 0 -29.8109469 61.0453027 6.1062423 86.5763999 
-3.6740986 76.9209396 14.0547551 90.9756947 -5.0044741 85.9712206 -30.7731624 55.1980582 6.0961896 86.6912278 
-3.3519179 77.7874452 14.3364878 92.1239330 4.9061306 87.2178024 -28.3261865 58.8916159 6.2653339 87.4046970 

-3.3090976 79.6183906 14.6054438 94.2238344 4.8245316 89.3993028 -28.3177542 61.0815486 6.5697793 89.4972675 
-3.2868310 83.4944210 15.3146543 98.8090753 4.9269224 93.8821529 -28.1!X6402 65.6855127 6.7051748 93.4864268 
-3.2224703 86.3099617 15.7734161 102.0833778 4.8546469 97.2287309 -28.1428926 69.0858383 7.1445098 96.6769418 
-3.2127919 96.1611623 17.5708469 113.732@332 4.8155932 108.9164160 -28.0792154 80.8372006 7.7216123 107.0955665 
-3.1 184494 98.7415705 17.9924494 116.7340199 4.7161080 112.01791 19 -28.0027785 84.0151334 8.01 56705 109.8756904 

-3.0660325 100.9605249 18.3725410 119.3330659 4.8489577 1 14.4841082 -27.8831682 86.6009400 8.190541 1 112.2170985 
-2.9725043 103.4617327 18.8066695 122.2684022 4.8777964 117.3906058 -27.8089652 89.5816406 8.3912777 114.8255147 
-2.8690113 112.0977886 20.3622657 132.4600543 4.9646887 127.4953656 -27.7108517 99.7845139 8.9829940 123.9497939 
-2.7839458 121.09W018 21.9851 192 143.0771210 4.6032673 138.4738537 -27.791 7956 110.6820581 9.8300535 133.706001 1 
-2.7525341 119.2643180 21.6835257 140.9478437 4.4241314 136.5237123 -27.7360185 108.7876938 9.7709400 131.7877921 

-2.7339575 122.1359617 22.2233435 144.3593052 4.7694222 139.5898830 -27.5807314 1 12.0091 51 6 9.987781 6 134.8577008 
-2.7097496 129.5799087 23.5527226 153.1326313 -4.8095656 148.3230657 -27.4850989 120.8379668 10.4860079 142.7756662 
-2.6665694 131.1056625 23.8179377 154.9236002 4.7229041 150.2006961 -27.4918420 122.7088541 10.5543975 144.3266294 
-2.6363413 137.7498394 25.0215843 162.7714237 4.7756519 157.995771 8 -27.4062068 130.5895650 1 1.0031851 151.3893658 
-2.6302538 138.8089403 25.2202607 164.0292010 4.6070734 159.4221276 -27.3771680 132.0449596 11.0436902 152.4828843 

-2.6225034 139.9463210 25.4163196 165.3626406 4.5927731 160.7698675 -27.3729029 133.3969646 1 1 .I906442 153.7594686 
-2.6271668 140.2891650 25.4933059 165.7824709 4.6158562 161.1666147 -27.4007865 133.7658282 11.1438412 154.0601730 
-2.6234008 141.4123221 25.6903333 167.1026521 4.7959249 162.3067272 -27.3588358 134.9478913 11.3145269 155.3502498 
-2.6069695 142.7630158 25.9423127 168.7053285 4.8197561 163.8855724 -27.3359703 136.5496021 11.2587116 156.6286969 
-2.6181394 147.7058139 26.8301857 174.5359996 4.8605459 169.6754537 -27.31 52594 142.3601 943 1 1.7649195 162.0888728 

-2.6123239 142.5946746 25.9140375 168.5087121 4.8736855 163.6350266 -27.3050646 136.3299620 11.2463777 156.4533762 
-2.6348788 142.4444609 25.8772381 168.3218990 4.7718329 163.5198661 -27.4301839 136.1196822 11.3484399 156.4277796 
-2.5926150 142.3445774 25.8572451 168.2018225 4.6045866 163.5972359 -27.3621477 136.2350882 11.2685418 156.2057342 
-2.5799957 142.4318205 25.9020626 168.3339031 4.7025063 163.6313968 -27.2957121 136.3356847 11 .I626673 156.1744835 
-2.6034075 140.5772593 25.6115999 166.1888592 4.6721955 161.5166637 -27.3033505 134.2133132 11.0228473 154.2035141 

-2.6026557 139.9333549 25.5416656 165.4750205 4.6750638 160.7999567 -27.2978611 133.5020956 10.9961739 153.5321845 
-2.6005676 139.7060747 25.5676811 165.2737558 4.6825909 160.5911649 -27.2971569 133.2940080 10.9363915 153.2430338 
-2.5986839 139.6542657 25.5905279 165.2447936 4.6703052 160.5744884 -27.3465870 133.2279014 11.0491482 153.3020978 
-2.5997251 139.1817727 25.5533910 164.7351637 4.6452089 160.0899548 -27.3696118 132.7203430 10.9696892 152.7511870 
-2.6267890 139.1317323 25.5722294 164.7039617 4.6930401 160.0109216 -27.3483235 132.6625981 10.9537028 152.7122241 

-2.6261923 139.2505145 25.6140807 164.8645952 4.6871560 160.1774392 -27.3485164 132.8289228 10.9975315 152.8742383 
-2.6357393 138.7002219 25.5227255 164.2229474 4.6957313 159.5272161 .27.4047856 132.1224305 10.9936487 152.3296099 
-2.6241738 138.9245124 25.5660742 164,4905866 4.7070758 159.7835108 -27.3997341 132.3837767 10.7964683 152.3451545 
-2.6246183 138.9050021 25.5758505 164.4808526 4.6884700 159.7923826 -27.3987328 132.3936498 10.7290463 152.2586667 
-2.6246710 138.7824875 25.5711712 164.3536587 4.6726982 159.6809605 -27.4064294 132.2745311 10.6787557 152.0859142 

-2.6241618 138.5704044 25.5697757 164.1401801 4.6805884 159.458591 7 -27.3966509 132.0629408 10.6681 731 151.8627393 
-2.6206467 138.3803757 25.51 10396 163.8914153 4.6987842 159.192631 1 -27.4061600 131.786471 1 10.5166193 151.5176417 
-2.6202830 137.9780981 25.4254725 163.4035706 4.7014385 158.7021321 -27.4008417 131.3012904 10.4403347 151.03871 58 
-2.6307238 137.5312461 25.3073656 162.8386117 4.6807618 158.1578499 -27.4023169 130.7555330 10.2108430 150.3728129 
-2.6049837 140.2881046 25.7506435 166.0387481 4.7058W 161.3328581 -27.4021450 133.9307131 10,2200591 153.1131474 

Unil Rate 

Reach 22B 
Peahkssom 
Pumping Plant 

Cumulative 
Unit Rate Unit Rate 

Cumulative 
Unil Rate 

Retlch 23 

Mo$veSiphon 
pOwemlt 

Unil Rate 
Cumulative 
Unit Rate 

Reach 26A 
Devil Canyon 
Powerplant 

Unk Rate 

Reech 29A 
Oso 

Pumping Plant 
Cumulative 
Unk Rate Unl Rate 

Cumulative 
Unk Rate 



TABLE B-17. Unit Variable OMP&R Component of Transportation Charge 
lin dollars oer acre-foot) Sheet 4 of 4 

I CALIFORNIA AQUEDUCT (continued) 
Reech 29G I Reach29J I Reach 31A I Reach 33A 

I I I I Devil's Den. Bluestone. 

I Las Perillas and 
Castaic Badger Hi1 

and Poknii Pass Pumping I pM.anci-Luis Wame 

p m m  f'OWwant Pumping Plants Obispo Powerplant 
Cumulative Cumulative Cumulative Cumulative 

Unit Rate Unit Rate Unit Rate Unit Refe Unit Rate Unit Rate Unit Rate Unit Rate 

1311 1321 1331 1341 1351 1361 137l [381 



TABLE 8-1 8. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

(in dolars) Sheet 1 of 4 

NORTH BAY AREA SOUTH BAY AREA CENTRAL COASTAL AREA 
Alameda Alemede SantaClara SenLuis Santa 

NePe solall0 County Courty Valley Obispo Ba~bara 
Comty County Total W W C D ,  Waer Waer Tdel Cwnty County Totel 

W W C D  WA Zone7 D W  D W  FCIWCD FCIWCD 
t11 W [31 t41 Is] [el m PI PI [lo1 

I I . . . . 
20,675,663 41.083.043 

TOTAL 20.407.380 
73.529.078 334.799.820 

78,865,773 182.404.969 
144.556.221 

79.314.775 223,870,996 



TABLE 8-1 8. Vadable OMP&R Component of 
Transportation Charge for Each Contractor 

fin dollersl Sheet 201 4 

I I SAN JOAQUIN VALLEY AREA I 
C- Devil's Dudey Empire Futue Kern Counly Water Agency Tulare 

Den Riw WeetSide Conlnrdw -MiWC$m County Oek Flat Lake Basin 
Yeer Wsler Wsler lnipetion Sen Joaqdn and Agriartural d Weter WaterStorage Total 

Dietrid Dietrid Distrid Valley InduehW Kings Distrid Diirid 

i l l 1  11 21 11 31 041 1151 I161 I14  1191 (201 

TOTAL 



TABLE B-18. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

Calendar 

Year 

642.420.140 157,460,269 259,436,478 31 5,996,587 434.061.778 
TOTAL 174.088.419 34.708.492 12,977.283 96.51 1.039 114.055.000 

(in dollars) Sheet 3014 

SOUTHERN CALIFORNIA AREA 
Antelope 
Valley- 

East Kern 
Water 
Agency 

(211 (221 [231 [241 [25l 1261 [27l I281 P I  [MI 

Castaic 
lnke 

Water 
Agency 

Coachella 
Valley 
Waler 
Distrid 

Crestlirw 
Leke 

Amwhead 
Water 
Agency 

Desert 
Weter 
Agency 

Creek 
lrrigetion 
Distrid 

Mojave 
Water 

Agency 

Palmdale 
Water 
Diirid 

San 
Bemadno 

Valley 
Municii  

Water Diittid 

San Gabriel 
Valley 

Municpal 
Water 
D i i  



TABLE B-18. Variable OMP&R Component of 
Transportation Charge for Each Contractor 

(in dollars) Sheet 4 of 4 

South 
Bay 
Arm 

Future 
Contrador 

1391 

Calendar 

Year 

GRAND 

FEATHER RIVER AREA 

TOTAL I 

SOUTHERN CALIFORN lA AREA (continued) 

Total City 
of 

YubaCity 
(351 [=I (371 (381 

Totel 

I 

County 
of 

Butte 

1311 1321 1331 1341 

Ventura 
County 
Flood 
Contd 
Diirid 

San 
Qorganb 

Pass 
W&er 

Agency 

Plumas 
County 

FCtLWCD 

The 
Metropolitan 
Water Diitrid 
ofSouthern 

California 

0 0 
0 0 TOTAL 

78,630,988 85.499.677 
9.1 93.893.945 11.599.740.095 



TABLE B-19. Total Transportation Charge for Each Contractor 
fin ddurl 5w1d4 

CENTRAL COASTAL AREA 
Sanlub I smt. I 

NORTH BAY AREA I SOUM BAY AREA 
I I IA lamOd. IUBrneQIsmleChl  Calendar 

Nepe Liden0 Canty cam V* 
Canty Coudy Tatal WWCD,  W- Water 

FCaWCD WA -7 D W  D W  
(11 M PI HI [s] 

2031 2.945875 3,965,317 8.91 1.192 2.935W 2736278 6,827,923 12.499.525 
2032 2.935215 3,944,728 6.879.943 2.937284 2,738,017 6.831.772 12507.073 
2033 2.906.674 3.898349 6,805,023 2,935,026 2.73591 1 8.826505 12497,442 
2034 2.840.104 3.823.527 6.663.631 2.923.060 2.725.471 6.800A10 12.449.741 
2035 2,723,334 3,692,978 8.416312 2,953,028 2,752,040 8.862852 12.587.920 

TOTAL 
1U'3n2ss 193,428,297 

341,756,562 163,409,958 775,318,265 
185,691238 448,215,089 



TABLE 8-1 9. Total Transportation Charge for Each Contractor 
Im -1 

SAN XlAQUlN VALLEY AREA 
DevCs Dudky hnpin K e m C o u t y w * ~  Tulam 
Den WaaSlde Conlrador Muniep.l Cwdy OekFlet LnkeBesin 

waer waer kri@on SenJosquin nd Aion d Weter WaerSIaege 
D i ~ w  Dialid Dialid Vdey blduahl adhlnl K ~ P  D h i d  D h i d  

[ I l l  t 1 4  [ 1 1  tl41 I1 51 Ils] I1V [Is] [la] 

2G31 
2032 
2033 
20% 
2035 

TOTAL 



TABLE B-19. Total Transportation Charge for Each Contractor 
(in d o h )  Shmt3d4 

I I SOUTHERN CALIFORNIA AREA i 
Antelope 
V a J b  

East Kem 
WaerAgmcy 

E ~ I  [=I (23j ~ 4 1  PI [=I [27j [=I DI [=I 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 

34.018 0 0 0 0 0 0 0 52760 0 
64,086 20.513 14.712 4,456 37.901 1.166 29.002 8.369 84.381 

120,833 38.907 25,573 7.330 41.532 2.122 51,277 15.513 137,574 
35.880 
26.001 

219.788 73,558 45.565 12,710 74.503 3,824 92,088 28.198 236.760 
425.205 151.260 87,705 23.902 144.04) 7,420 178,406 55.025 

62,592 
11 7.877 

748.621 317,132 155.307 42.219 255.488 13.091 316.W 97.103 212.486 
1.077.579 477.910 229.236 62.289 377,406 19.021 466.100 140.402 1226,634 327.31 1 
1.401.579 609.143 320.803 91,263 528.427 25.677 643.137 188.120 1.808.984 475.688 

Caelalc 
Lake 
Weler 

Agency 

Coechella 
valley 
Wder 
Distrkt 

C d i n e -  
Lake 

krowheed 
WelerAgency 

oesert 
Weler 
Agmcy 

LUUemck 
Creek 

krlgetkn 
D W  

Palmdele 
Weler 
Dinbkl 

Mojeve 
Weler 

Agency 

SenBemerdho 
valley 

Muni* 
Weler Dbtrid 

SenGdxkI 
Vdley 

Muni* 
Weter DieMd 



TABLE B-19. Total Transportation Charge for Each Contractor 
fi. Mnnl 

GRAND 

TOTAL 

Wl 
0 

55.537 
1 . 6 4 9 P  
2.817817 
4.826822 

7.421914 
12,847,675 
24.995988 
38.174879 
46.425439 

59,203,335 
77.035628 
81,790,058 
87.538.538 
94,640,701 

98,100,878 
96,169,395 

105,6a).82a 
io~ .a49 ,m 
117,850.233 

132.706.840 
138,010,257 
152.965.517 
208.209.381 
262.73.789 

286.108.049 
271,368.923 
306,011,232 
307.465.229 
372.342.535 

403,178,886 
435.826.929 
460.375.454 
457.121.413 
476.728.744 

468,682,466 
501.536.932 
509.850.163 
527,278,298 
540.089.810 

541.829.722 
547.093.924 
572.621.089 
599.228206 
565.W0857 

597,348,158 
619.562702 
623.842007 
641.768.081 
644,799.715 

646.600,273 
638.629.431 
603.910.494 
618.133.697 
616.092.187 

592.078.180 
586.286.376 
575.908.516 
567.140.m 
551,825.308 

539.421.060 
529.900.MiB 
526.896.824 
523,172,732 
519.489.588 

518,435,650 
515.963.259 
515.873.416 
514.389.624 
512.756.069 

508.307.738 
508.198.518 
503.412.842 
496.885.731 
519.674.825 

28.ES.150.732 

southby 
Area 
Futm 

Contrador 
[%I 

0 
0 

56.515 
85.184 

129.707 

148.332 
204.956 
28O.W 
352.138 
389.947 

378,912 
403.970 
380,010 
402.856 
409.328 

431.578 
428.841 
433.056 
450,185 
508.838 

517.02 
507.839 
553.379 
562.338 
686,804 

640.026 
689.751 
716.438 
757.952 
779,645 

874.254 
874.053 
834.825 
821.48 
833.240 

833.512 
833.928 
834.181 
835.157 
835.389 

835.593 
836.147 
847.919 
849.660 
849.465 

849.751 
850.479 
850.834 
851283 
851.391 

851,496 
851.530 
807.751 
780.527 
750.475 

732.757 
692.168 
615.578 
550.673 
529.505 

512.794 
511.736 
511,064 
509.897 
508.423 

508.013 
507.105 
506.028 
506.717 
503.345 

500.388 
500.665 
499,664 
495.995 
491.971 

43'901'028 

Celender 

Yeer 

1961 
1962 
lgS3 
1964 
1965 

1968 
1967 
1968 
1969 
1970 

1971 
1 972 
1973 
1974 
1975 

1976 
1977 
1976 
1979 
1900 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1994 
1995 

1996 
1997 
1998 
1999 
MM) 

2001 
2002 
2WJ 
2004 
2005 

2008 
2007 
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
2015 

2016 
2017 
2016 
2019 
2020 

2021 
2022 
2023 
2a24 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2033 
2034 
2035 

TOTAL 

FEATHER RIVER AREA 
\... --, 

SOUTHERN CALIFORNIA AREA (continued) 

Total 

1351 [%I 1381 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 41 1 41 1 

0 0 574 574 
0 0 571 571 
0 0 574 574 
0 o 3243 3,243 
0 0 15.368 15.360 

0 0 16.262 16.262 
0 0 17.656 17.656 
0 0 17.618 17,618 
0 0 17.761 17,761 
0 0 18,689 18,689 

0 0 17,760 17.760 
0 0 18,516 16.516 
0 0 17.664 17.664 
0 o 20,862 20.862 
0 0 18.044 18.044 

0 0 21.477 21.477 
0 0 28.588 28.588 
0 0 17.210 17.210 
0 0 16,276 18,276 
0 0 20.233 20.233 

0 0 20.231 20.231 
0 0 20.233 20.233 
0 0 20.239 20.239 
0 0 20.314 20,314 
0 0 20.333 20.333 

0 0 20.378 20.376 
0 0 20.420 20.420 
0 0 20.462 20,462 
0 0 20,506 20,506 
0 0 20.506 20.506 

0 0 20.506 20.506 
0 o 20.506 20.506 
0 0 20.506 20.506 
0 0 20,506 20.506 
0 0 20.506 20,506 

0 0 20.506 20.506 
0 0 20.506 20.506 
0 0 20.506 20.506 
0 0 20.506 20.506 
0 0 20.506 20.506 

0 0 20,506 20.506 
0 0 20.506 20.506 

0 20.506 20.506 0 
0 20.506 20.506 

0 0 20.506 20.506 

0 0 20.506 20.506 
0 0 20.506 20,506 
0 0 20.506 20.506 
0 0 20.506 20.506 
0 0 20.094 20.094 

0 0 19.932 19,932 
0 0 19.934 19.934 
0 0 19.932 19.932 
0 0 17.262 17.262 
0 0 5.138 5.138 

0 0 4.298 4.298 
0 0 2.890 2.890 
0 0 2.889 2.889 
0 0 2.888 2.888 
0 0 2.885 2.885 

0 0 2.884 2.884 
0 0 2.882 2.882 
0 0 2,880 2,880 
0 0 2.878 2.878 
0 0 2,877 2.877 

0 0 2.676 2.876 
0 0 2.674 2.874 
0 0 2,873 2.873 
0 0 2.872 2.872 
0 0 2.871 2.871 

0 1.047.500 
0 1.047.500 

~~ 
Caudy 

m W C D  

cwv 
d 

y a  
cny 

~otel 
Colnty 
d 
m e  

PI1 l=I [33] [MI 
0 0 0 0 

0 0 0 0 
0 705285 0 792.063 

22.185 1.285222 9.574 1.617227 
22272 22Z2.437 18.122 2.739493 

38.660 3.974345 34.082 4.896.881 
72579 7.839S33 69.486 9.61 3.792 

131.109 15,601,387 145.534 18,030,966 
202.196 23.594.357 219.483 28.420.006 
294.656 31.iC2.162 279.075 37,068.71 3 

416284 40.707.865 349.179 49,6511656 
545.248 53,825852 429.870 85.26221 1 
596.416 58.184.674 4r13.p~ 70.909.~2 
620.100 62.726.529 463.433 75.775988 
653.530 67,723,531 486.353 81.528.780 

677.440 69,468,010 483.631 84.012175 
705.m 67232417 515,223 82.004121 
718.391 73,928,134 531.477 89,460,661 
721.353 73,597.1 27 534.000 89.878.343 
786.996 80.915688 579.292 98,906,010 

615.402 92.352256 643,708 11 1.057.778 
866.1 18 94.184.620 . 114.182037 
964281 103.045.535 127.028.930 

1.078.7m 137.878.920 873,140 169.793.845 
1,146,766 176,570.644 910,489 214.378.189 

1.159.625 194,323,749 948.863 234,493,397 
1.187.554 181.836.058 934.103 223.491.121 

204,008,027 932.653 246.7M.876 
1JL4m915 1.176.565 210,451.384 923.654 251.010.149 
1.346297 259.080.667 1,534,084 310488.890 

1.41 6.548 281.856.069 1.536.646 335.919.383 
306.778201 1.606.501 364,142,790 

1,481,785 226 320.268.381 1.635.71 1 383.003.661 
31 1.563.778 1.596.1 56 374.936.035 

1'523A09 1,517,354 310.179.413 2BOO.076 385.332.524 

315,878,691 2752.682 392.344.a 
1'551CL62 1.538390 325,406,940 2.862.552 403.914.876 
1.581.512 331,815,660 41 1.932732 
1.517.589 345.457.593 427.743299 
3.93594 353.801.588 3,173,070 4402S.951 

3.867.704 3207346 442.~~1925 
3,902,851 356'a(P265 360,310,469 3236,194 447,541,017 
4.016.574 380.657.827 3.435271 471.228.171 
4,225,052 400.668.502 3.603.544 496,129,679 
3.994323 389.784.362 3,542549 482,964,914 

4,081,686 399,799.041 ~.SOS,ES 494,974.774 
417.051.579 3.746.071 515.715.700 

4217CL08 4,191,050 421,052,337 3,770290 52O.060ZS7 
4.312219 434,875,501 3.673.457 536.892.448 
4263.063 437.91 4.488 3.890.797 539.997.721 

4.339.725 438.461.393 3.877.439 541 982 767 
4,168842 432.317.045 3.048.Wl 53434233876 

408.329.292 3.598497 503.957.197 
4'w5820 416.888.860 3.895.041 516,444,920 
4,085,821 4'081 268 415.507.095 3.881291 515.729.971 

3.913.501 397.W.rn3 3.516.653 494,033,695 
3,924,573 382,768,301 3,463,010 489.037.82 
3.801.692 3e11.7~i.176 3.388.904 479,245,401 
3.761.632 377,451,052 $316.895 470.851.385 
3,625.516 385,614,523 3,221,667 456,301.770 

3.508.043 355.898.020 3.148.166 444.231.682 
3.421.074 347.930.745 3.096260 435.022.577 
3.419.924 344.965.900 3.053.327 432051 -51 8 

342200.71 1 4087.010 428,573,534 
3.372m 3.331900 339.377.785 3.049.048 425.055.160 

3.341281 338.505.677 3.044.635 424,322,463 
3.326.648 336.531.360 3.031.048 422,043,753 
3 . 3 0 4 ~ ~ 2  336.672.353 3,025,368 421.974.119 
3,305,776 335.274.582 3.015247 420.580.759 
3.300.1 58 333.919.175 2.994317 41 9.081.474 

330.040.506 2,954,487 414.856.294 
3'295436 3.302335 329.946.322 2.936804 414,619,047 
3,258977 328.063.81 5 2.909.363 410.158.985 

321.475.354 2.086894 403.918.478 
3.142@3 3.404284 339.800.002 3.006550 428,257,937 

155A4141.625 23.108379.668 166'573201 18.673.402.913 

VenlucrCorwty 
Rood 
Wrd 
Dialr# 

SM f3orgonb 
f b n  

WalerAOency 

TheMatrapollten 
Waler Dblr# 
d -hem 

casfomi. 



TABLE B-20A: Calculation of Delta Water Rates 
(Values in milliins of dollars [$I or millions of aae-feet [Am discwntec 

Tdal Ccstr of 'lnitid Pmjed Conservation 
Faciliiies to be Reirnbuned and P m i d  Water I 

Procedure 

Commencing in 1991 

Entitlements during the Projed ~e&~ment  Period. I $2,237.00 (b 144.69 AF 

Capital Cost 
Component 

[ l l  

Leas. Pr* Power Revenues to be Realized 
During the Pmjed Repayment Period. I -894.70 

Less. Delta Water Charges Paid and Project 
Water Entitlements. Prior to 1991. I -571.28 (d 66.99 AF 

TOTAL I $771 .CQ 77.70 AF 

Total Costs of 'Inhiat Pmjed Conservation 
Faciliiies to be Reimbursed and Project Water 
Entitlements during the Project Repayment Period. 

Rate Applicable in 1991 (e 

Commencing in 1992 

Less, Project Power Revenues to be Realized 
during the Pmject Repayment Period. I -894.68 

$9.92 per acre-foot 

Less, Deha Water Charger Paid and Project 
Water Entitlements. Prior to 1992. 

TOTAL 

o 1990 at 4.713 percant per annum) 

Minimum Operation, 
Maintenance, Power 
and Replacement 
Component (a 

Total 
Delta 

Water Rate 

$7.82 m r  acre-foot 1 

d) Applying all Deka Water Charges paid prsr to 1970 to reimburse Capital coots (the charge was not divided into components until 1970). 
e) Minimum repla-nt component cmts for 1990 and 1991, deleted in the 1991 Delta Water Rate. are included in the rate commencing in 1992. 

$17.74 ~ e r  acre-foot 

Rate Applicable 1992 through 2035 e) I $9.98 per acre-foot 

a) Considering that all operating costs d Projed Consewation Facilities will not vary with annual amounts of Project water delivered, and therefore are properly chssifid 
as 'Minimum' OMPLR Costs. 

b) Including net aedits of S4.85O.WO for settlements as tothe magnitude of Prqed Capital cmts incurred pior to December 31, 1960. and net credits of $6,678,320 f a  
settlement as tothe magnitude of Prqed Capital costs incurred during the 1961 through 1978 period. 

c) Indudes consewation power costs and credits at San Luis. 

$6.30 per acre-foot $18.28 per acre-foot 



TABLE B-20B Delta Water Rates by Facility 

Total 
Delta Water 

Rate 

[31 

27.36 

A435 

12.41 

5.23 

2.57 
0.96 

0.43 
U l  

4.27 

6.71 

1.10 
0.26 

-0.46 

-0.50 

3x8  

17.74 

b) Includes (1) Delta Facility phnning costs. (2) DeRa Studies costs, and (3) Suisun Marsh Facilities Costs. 
c) The replacement component may be included in future years. 

per acre-foot) 

Minimum Operation, 
Maintenance, Power 

and Replacement 
Component 

[21 

9.04 

3.34 

5.10 

2.20 

1.40 
0.26 

0.09 
D.0 

1.83 

3.07 

0.00 
0.00 

-0.46 
0.00 

393 

7.81 

hem 

Initial Conswation Facilities 

Oroville Divisbn 
Water Supply and power owts (a 
Less. Oroville Power Revenues 

I 

I 
Subtdal 

DeRa Facilit i i (b 

California Aqueduct, portion 

1 Reach1 
' Reach2A 

Reach 26 
1 Reach 3 

SuMotal 

' San Luis F a c i l i i  

Planning and preoperating coats 
through 1989 

, Cost of $ZOM in 1990 water purchases 
Less. Minimum OMPhR replacement 

conponent for 1991 (c 

Less, Capital Cost Credits 
LESS. Della Water Charges pad 

prior to 1991 

Rate applicable 1991 

a) Includes revenue reoeived from non-contractors. 

(in dollars 

Capital Cost 
Component 

PI 

18.32 
rllS1 

7.31 

3.03 

1.17 
0.70 

0.34 
Q.23 

2.44 

3.64 

1.10 
0.26 

0.00 
-0.50 

z.35 

9.93 



TABLE 8-21. Total Delta Water Charge for Each Contractor 

TOTAL 

(in dollars) Sheet 1 01 4 

Calender 

Year 

1 964 
1965 

NORTH BAY AREA 

NaPa 
County 

FCIWCD 

SOUTH BAY AREA 

PI 121 [31 

0 0 0 
0 0 0 

Sdano 
County 

WA 

ALamede 
County 

FCIWCD, 
Zone 7 

CENTRAL COASTAL AREA 

Total 
San Luis 
Obispo 
County 

[41 151 161 m 
0 0 0 0 
0 0 0 0 

Alameda 
County 
Water 
Distrid 

PI PI POI 

0 
0 0 0 

0 0 

Santa 
&bra  
County 

SantaClara 
Valley 
Water 
Distrid 

Total Total 



TABLE 8-21. Total Delta Water Charge for Each Contractor 
(in dollars) Sheet 2 of 4 

SAN JOAQUIN VALLEY AREA 
Devil's Dudey Ernpire Future Kern County Water Agency Tulare 
Den Ridge West Side Contrado( Municipal County Oak Flat Lake Basin 

Weter Weter Irrigation San Joaquin and Agri- of Water Water Storage Total 
Distrid Distrid Distrid Valley Industrial cultural Kings Distfid Distrid 

11 11 1121 P 31 1141 1151 11 61 1171 [lo] 1191 1201 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

I 

TOTAL 
13,528,027 3,330,612 1 19.882.084 3.990.926 1 17.303.704 

58.224.312 0 1.016.979.205 5.885.782 1,339,124,652 



TABLE B-21. Total Delta Water Charge for Each Contractor 

TOTAL 

(in dollars) S h m t 3 d 4  

SOUTHERN CALIFORNIA AREA 

Valley- 
Eeat Kern 

Water 
Agency 
~211 [=I PI 1241 1251 (261 1271 [281 1291 [WI 

Castaic 
Lake 

Water 
Agency 

Coechella 
Valley 
Water 
Distrid 

Crestlie 
Lake 

Arrowheed 
Weler 

Agency 

Dead 
Water 

Agency 

Uttlerodc 
Creek 

lrrigedkn 
D W  

Mojave 
Weler 

Agency 

Palmdele 
Weler 
Distrid 

Sen 
Bemardim 

Valley 
Municw 

Water Distrid 

Sen Gekiel 
Valley 

Municw 
Waer 
Distrid 



TABLE 8-21. Total Delta Water Charge for Each Contractor 
(in dollars) 

FEATHER RIVER AREA 

Sheet 4 of 4 

TOTAL 4 SOUTHERN CALIFORNIA AREA (continued) I 
 en I The I ventura I I 



TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 
(in dollars) 

SOUTH 

FCELWCD, 

141 151 

Sheet 1 of 4 

1 CENTRAL COASTAL AREA I 
Calendar 

C z y  1 ?$ 1 Total 
W W C D  

I11 I21 A 

zgqsl 
County County 

Total 2 1 Total 
District 

Year 

4.288.049 10.637.958 
TOTAL 6.349.909 



TOTAL 

TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 
(in dollars) Sheet2 01 4 

Calendar 

Year 

SAN JOAQUIN VALLEY AREA 

Total 

[I 11 ~121 [131 [141 1151 [161 1181 ~191 1201 

Oak Flat 
Water 
Distrid 

County 
of 

Kings 

Tulare 
Lake Basin 

Wsler 
Storage 
Distrid 

Future 
Contrador 
San Joaquin 

Valley 

Devil's 
Den 

Waer 
Distrid 

Kern County Water Agency 
' 

Muni* 
and 

Industrial 

Dudley 
Ridge 
Waer 
Distrid 

Agri- 
cultural 

Empire 
West Side 
Irrigation 
Distrid 



TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 
(in dollars) Sheet 3 of 4 

I I SOUTHERN CALIFORNIA AREA I 

Calendar 

Year 

I 

L 

TOTAL 

Antekpe 
Valley- 

East Kern 
Waer 

Agency 

16.333970 3.669209 6.049.134 7.539.475 20.374.856 
6.501.860 1.042.376 289.654 2.138.632 5.399.034 

~211 [22j PI ~ 4 1  1251 1261 [271 [281 [=I POI 

Castak 
Lake 
Water 

Agency 

Coachella 
Valley 
WaPer 
DisMd 

Crestline 
Lake 

Arrowhead 
Water 

Agency 

Desert 
Water 

Agency 

Littler& 
Creek 

Irrigation 
D i i  

MWe 
Water 

Agency 

Palmdale 
Water 
Distrid 

San 
Bemardino 

Valley 
Municipal 

Water Distdd 

San Oebriel 
Valley 

Municw 
Water 
Distrid 



TABLE 8-22. Water System Revenue Bond Surcharge for Each Contractor 

GRAND I 
(in dollars) 

TOTAL I 

203 1 0 0 0 0 0 0 0 0 0 
2032 0 0 0 0 0 0 0 0 0 
2033 0 0 0 0 0 0 0 0 0 
2034 0 0 0 0 0 0 0 0 0 
2035 0 0 0 0 0 0 0 0 0 

3.31 7.538 2.984.969 536.945 (18.314) 0 
TOTAL 338.489.279 414.129.986 1.120.395 1.639.026 

South Bay 
Area 

Future 

Calend.~ 

Year 
Agency Caafomia D i i  Ci 

FEATHER RIVER AREA SOUTHERN CALIFORNIA AREA (continued) 

Contrador 

Total 

Butte 

I311 1321 PI [MI [351 [=I I371 [381 [391 

FCBWCD 

Plumas 
County 

city 
of 

Yuba 
Total 

Sen 
Goluonii 

Pas8 
Waer 

County 
d 

The Metropolitan 
Wder 
Dietrid 

dsoclthem 

Venture 
County 
Fkod 

Conld 



TABLE B-23. Total Transportation and Detta Water Charge for Each Contractor 

NORM BAY AREA I 
I I IAJemedPI  

SOUTH BAY AREA 
ALemeda lssntaclsrpl 

I CENTRAL COASTAL AREA 
SenluLI  SMta I 

2031 3,402,773 4,732,906 8,135,679 3,778,019 3.503865 6.655.517 15.935.401 
2032 3.392.113 4.712317 8,104,430 3.777977 3.505.606 8.659368 15.942948 
2033 3.363.572 4.665.938 8,029,510 3.775.719 3.503.500 8.654.099 15.933.318 
2034 3,297,002 4.591.116 7.888.118 3.764.553 3,493,060 8.628.W 15.885.617 
2035 3.180232 4.460.567 7.640.799 3.793.721 3.519.629 8,600446 16.W3.796 

168,884,944 402.150.504 209.785.680 987.904.031 
TOTAL 233.485.560 213,013268 585.105.083 



TABLE 8-23. Total Transportation and Delta Water Charge for Each Contractor 
C i  QI.n) 

SAN XlAQUlN VALLEY AREA 

water water st- - -- 

~ u d e y  Emplm FUtw Kem Water- 
Airbe Weat Slde Coftrsdor Municpal C o u n t y  
water Moatkn SenJoequin and W- d 
DteMd DteMd Valley InduaMsl arlhlrel K i w  

1121 11 31 1141 11 51 P s] 1171 

2031 
2032 
2MM 
2034 
2035 

TOTAL 



TABLE 8-23. Total Transportation and Delta Water Charge for Each Contractor 
cn dd.n) M 3 d 4  

Celender 

Yeer 

2031 
rn 
2033 
2034 
2035 

TOTAL 

22.699.793 6,877,727 5220.931 1.329218 8.61 1.001 424,296 11201.449 3.177517 21.57W17 5.772449 
22,685571 6,841.041 5,221,664 1.332914 8.612242 423,997 11274.463 9175287 21,835,148 5,831 252 
22.552082 6.563.995 5.185892 1,315,836 6.553211 421.634 11215971 3.157586 21.331.586 5,BOOAW 

5.676281 418.612 11.145.472 3,136379 20,474,440 8,128,w 2 %  2 %  2 %  t$%% 423835 11m.987 5174,476 a.441.329 
1.1 77,775,829 301,761,347 573.758.714 1.110.956,761 

498'858m 23.058.414 389.221 .818 70.656.381 170.820.304 300.398246 

SOUTHERN CALIFORNIA AREA - 
valley- 

EaatKem 
Waer 

CaaEic 
Lake 
Wsler 

CoachellP 
Velley 
Waer 

CFerllin- 
Lake 

krowheed 
Wst.r 

M@ 
Wsler 

Deamt 
Wafer 

Pdmdak 
Wster 

ImJemCk 
Creek 

krl@in 

8en 
B€mmdm 

Velley 
Mun- 

&n(hk# 

valley 
M u n w  

Weler 



TABLE 8-23. Total Transportation and Delta Water Charge for Each Contractor 

2031 
2032 
2033 
2034 
2035 

TOTAL 

south- 
kee 
Futue 

Corlndor 

1391 

"" 

Yew 

- - - ~ .  -. . 

QRAND 

TOTAL 

14 

FEATHER RIVER AREA 

3.611.610 366.802.559 3.319.986 460.499.453 
3.619.109 366.708.375 3.302.123 460.463.2M 
3.575.151 362.825.868 3274.882 455.803.144 
3.450830 358,237,407 3252213 449.562.637 
3.720.458 376.582055 3.370.069 471.9011.098 

186.126.355 176.238.652 
M.974.362.Q36 25.851.814.807 

. - 
SOWHERN CALIFORNIA AREA ( ccmthd)  

City 
d 

YbaCty 

Sn 

Waer 
Agency 

170.267 502.588 52221 725.078 
170.267 502.588 52219 725.074 
170.267 502.588 52218 725.073 
170267 502.588 52217 725.072 
170267 502.588 52218 725.071 

3.006.642 
8.483w 1Q.rneea 30.718358 

1351 [IS] [371 1381 

Pkrmsr 
c+-w 

M W C D  

Coun(y 
d 

Butte 

Totel 

P ~ I  [321 1x4 WI 

Th. - 
waer- 
dSolUlem 
California 

500.388 
500.665 
499.664 
495.995 
491.971 

43.901.028 

585.386.555 
585277.335 
580,491,659 
573,964,548 
596.753.842 

32.716.463.128 

v r d n  
Couly 
Wood 

Corlrol 
D W  

T d  



TABLE B-24. Equivalent Unit Charge for Water Supply for Each Contractor 

Projed Senrice Area 

Water Supply Cantredor . 1 FEATHER RIVER AREA 

City of Yuba City 
County of Butte 
Plumas County Fbod Contml and 
Water Conservation District 

I Feather River Area 

NORTH BAY AREA 

Napa County Flmd Control and 
Water Conservation District 

Solano County Water Agency 

North Bav Area 

SOUTHBAYAREA 

Ahrneda County Flmd Control and 
Water Conservation District. Zone 7 

Akmeda County Water District 
Santa Clara Valley Water District 

South Bav Area 

SAN JOAQUIN VALLEY AREA 

(in dollars per acre-foot) 

County of Kings 
Devil's Den Water District 
Dudley Ridge Water District 
Errpim West Side irrigation District 
Kern County Water Agency 
Oak Flat Water District 
Tulare Lake Basin Water Storage District 

San Joaquin Valley Area 

CENTRAL COASTAL AREA 

Trenqxutation Charge 

San Luis Obispo County Fkod Control 
and Water Conservation Distrii 

Santa Barbara County Flood Control 
and Water Conservation D i s t i i  

Delta 
Water 
Charge 

161 

26.70 
11.43 

18.42 

14.76 

Capital 
Cost 

Component 

Central Coastal Area 

SOUTHERN CALIFORNIA AREA 

Antelope Valley-East Kern Water Agency 
Castaic Lake Water Agency 
Coachella Valley Water Distrid 
CrestlineLake Arrowhead Water Agency 
Desert Water Agency 
Lmlemdc Creek Irrigation Distrid 
Mojave Water Agency 
Palmdale Water District 
San Bernardino Valley Municipal Water District 
San Gabriel Valley Municpal Water District 
San Gorgonio Pass Water Agency 
The Metropolitan Water District 
of Southern California 

VenturaCwnty Flood Control District 

Watersystem 
Revenue 

Bond 
Surcharge 

m 

2.06 
0.82 

0.45 

1.02 

11 I w A 141 151 

0.00 0.00 0.00 0.00 0.00 
0.00 0.M) 0.00 0.00 0.00 

18.12 2.10 0.00 0.00 20.22 

1.27 0.15 0.00 0.00 1.41 

Minimum 
OMPBR 

Component 

Soulhern Callornia Area 1 63.64 44.00 35.15 68.45 21 1.23 1 23.04 1 3.69 237.96 

ALL AREAS 38.37 26.19 19.42 39.00 122.98 1 18.91 1 2.52 1 144.41 

Total 
Equivalent 

Unit 
Charge 

181 

28.76 
12.25 

39.09 

17.19 

Off- 
Aquedud 

Component 

Variable 
OMPBR 

Cornpent Total 



TABLE 8-25. Equivalent Unit Transportation Costs of 
Water Delivered from or through Each Aqueduct Reach (a 

Aqueduct 
Reech 

M h  Bay 
AqdW 

1 
2 

3A 
38 

South Bay 
Aqdd 

1 
2 
4 
5 

6 
7 
8 
9 

California 
Aqueduct 

1 
2A 
28 
3 
4 

5 
6 
7 

8C 
80 

9 
10A 
118 
120 
12E 

138 
14A 
148 
14C 
15A 

16A 
17E 
17F 
18A 
19 

19C 
20A 
208 
21 
22A 

220 
23 
24 
25 
26A 

2% 
28H 
285 

west 
Brand, 

29A 
29F 
29G 
29H 
29J 
30 

rhmtal 
Brand, 

31A 
33A 
34 
35 

a) Repmaentaiii 
lnduder surphn 

b) Hypdbtical 
during the mmaindor d the Project mpayment period(Tabb 8-58). would provide a sum al the end d the p d  finamidly a ( ~ ~ z i b n t  to d Tramportfion Charges mquired under the water 
supply Eonhad. 

C) The Water System Rsvenue Bond Surcharge is the rate for 1991 only. This rate b 10.41 pareent of the Trsnsportstion Capital oxts unit rate (colurm 1). 

(indolurw.erdoot) 

Cumulative Unit Costs from the Delta Unit Costs of Reach(b 

Cepltel 
Ca6b 

m 181 PI [I01 t111 1121 

41.79 4.35 11.27 1.49 429 63.19 
87.44 9.10 15.19 1.49 429 117.51 
95.70 9.96 26.00 3.79 10.57 146.02 

133.72 13.91 34.39 4.56 15.30 201.88 

7.79 0.81 12.99 7.66 19.12 48.37 
8.37 0.87 1425 7.66 19.12 50.27 

10.28 1.07 16.37 7.66 19.12 54.50 
14.38 1.50 17.95 7.66 19.12 60.61 

14.61 1.52 18.15 7.66 19.12 61.06 
16.46 1.71 18.44 7.66 19.12 63.39 
19.00 1.97 18.80 7.66 19.12 66.55 
2424 2.51 20.71 7.66 19.12 74.24 

1.70 0.18 2.01 2.33 6.47 12.69 
2.79 0.29 2.40 2.33 6.47 14.28 
3.32 0.35 2.54 2.33 6.47 15.01 
3.76 0.40 2.70 2.33 6.47 15.66 
4.50 0.46 3.73 3.43 9.32 21.46 

5.10 0.54 3.94 3.43 9.32 22.33 
5.26 0.56 4.04 3.43 9.32 22.61 
5.91 0.63 4.30 3.43 9.32 23.59 
5.93 0.63 4.35 3.43 9.32 23.66 
6.27 0.67 4.57 3.43 9.32 24.26 

6.53 0.70 4.77 3.43 9.32 24.75 
6.83 0.73 5.00 3.43 9.32 25.31 
7.26 0.77 5.17 3.43 9.32 25.95 
7.67 0.81 5.33 3.43 9.32 26.56 
7.95 0.84 5.59 3.43 9.32 27.13 

8.57 0.90 5.89 3.43 9.32 28.11 
10.94 1.15 8.09 5.37 14.64 40.19 
lf.31 1.19 8.36 5.37 14.84 40.87 
11.63 122 8.56 5.37 14.64 41.42 
13.36 1.40 10.90 7.74 2121 54.61 

16.23 1 .70 14.52 12.87 35.39 80.71 
26.04 272 24.70 30.80 85.46 169.72 
28.61 2.90 24.78 30.80 85.46 172.64 
30.62 320 26.07 30.80 8322 1173.91 
32.19 3.36 26.94 30.80 83.22 176.51 

32.19 3.38 26.94 30.80 83.22 176.51 
33.44 3.49 27.81 30.80 8322 178.76 
35.02 3.65 28.40 30.80 83.22 181.09 
35.85 3.74 28.91 30.80 83.22 182.52 
36.49 3.81 29.28 30.80 83.22 183.60 

43.69 4.56 36.50 36.20 99.81 220.76 
45.26 4.72 36.89 36.20 96.71 219.78 
49.25 5.13 38.42 36.20 96.71 225.71 
51.34 5.35 38.46 3620 96.71 228.08 
54.27 5.65 43.15 36.20 71.71 210.98 

59.50 6.19 44.24 36.20 71.71 217.84 
84.56 6.72 45.11 36.20 71.71 224.30 

129.92 13.52 80.33 3620 71.71 331.68 

32.29 3.37 31.42 33.20 91.63 191.91 
34.91 3.64 32.38 33.20 91.63 195.76 
43.77 4.56 35.62 3320 79.25 196.40 
49.12 5.12 39.29 33.20 79.25 205.98 
58.59 6.10 40.19 33.20 56.59 194.67 
73.85 7.69 4328 33.20 56.59 214.61 

1226 129 17.23 5.29 13.89 49.96 
197.37 20.54 50.86 21.71 61.44 351.92 
213.36 2220 58.04 21.71 61.44 376.75 
280.65 27.12 65.95 21.71 61.44 436.87 

Rate should be added lo those valuer in order to qpmxirrate unit costs at canalsde. 

priorto May 1.1983. and all entitlement water now estimated to be delivered 

W&aSymlem 
Revenueeond 
Sureherge(c 

Mlnbnun 
OMP6R 

Cepitel 
Costa 

dl M PI [41 151 I61 

41.79 4.35 1127 1.49 429 83.19 
45.65 4.75 3.92 0.00 0.00 54.32 
8.26 0.88 10.81 230 628 28.51 

46.28 4.81 1 920 3.07 11.01 84.37 

6.09 0.63 10.98 5.33 12.99 36.02 
0.58 0.06 126 0.00 0.00 1.90 
1.91 020 212 0.00 0.00 4.23 
4.10 0.43 1.58 0.00 0.00 6.11 

0.23 0.02 020 0.00 0.00 0.45 
1.85 0.19 0.29 0.00 0.00 2.33 
2.54 026 0.36 0.00 0.00 3.16 
5.24 0.54 1.91 0.00 0.00 7.69 

1.70 0.18 201 2.33 6.47 12.69 
1 .09 0.1 1 0.39 0.00 0.00 1.59 
0.53 0.06 0.14 0.00 0.00 0.73 
0.44 0.05 0.16 0.00 0.00 0.65 
0.74 0.08 1.03 1.10 285 5.80 

0.60 0.06 021 0.00 0.00 0.87 
0.16 0.02 0.10 0.00 0.00 028 
0.65 0.07 026 0.00 0.00 0.98 
0.02 0.00 0.05 0.00 0.00 0.07 
0.34 0.04 0.22 0.00 0.00 0.60 

0.26 0.03 020 0.00 0.00 0.49 
0.30 0.03 0 2  0.00 0.00 0.58 
0.43 0.04 0.17 0.00 0.00 0.64 
0.41 0.04 0.16 0.00 0.00 0.61 
0.28 0.03 026 0.00 0.00 0.57 

0.82 0.06 0.30 0.00 0.00 0.98 
2.37 0.25 220 1.94 5.32 12.08 
0.37 0.04 027 0.00 0.00 0.68 
0.32 0.03 020 0.00 0.00 0.55 
1 .73 0.18 2.34 237 6.57 13.19 

2.87 0.30 3.82 5.13 14.18 28.10 
9.81 1.02 10.18 17.93 50.07 89.01 
257 027 0.08 0.00 0.00 292 
2.01 021 129 0.00 (224) 127 
1.57 0.16 0.87 0.00 0.00 2.60 

0.00 0.00 0.00 0.00 0.00 0.00 
125 0.13 0.87 0.00 0.00 225 
1.58 0.16 0.59 0.00 0.00 2.33 
0.83 0.09 0.51 0.00 0.00 1.43 
0.64 0.07 0.37 0.00 0.00 1.08 

720 0.75 722 5.40 16.59 37.16 
1.57 0.16 0.39 0.00 (3.10) (0.98) 
3.99 0.41 1.53 0.00 0.00 5.93 
2.09 022 0.06 0.00 0.00 237 
293 0.30 4.67 0.00 (25.00) (17.10) 

5.23 0.54 1 -09 0.00 0.00 6.86 
5.06 0.53 0.87 0.00 0.00 6.46 

&36 6.80 35.22 0.00 0.00 107.38 

3.68 0.38 6.64 2.40 6.17 19.27 
2.62 0.27 0.98 0.00 0.00 3.85 
8.86 0.92 3.24 0.00 (1238) 0.64 
5.35 0.56 3.67 0.00 0.00 9.58 
9.47 0.98 0.90 0.00 (22.66) (11.31) 

1526 1.59 3.09 0.00 0.00 19.94 

5.99 0.62 12.66 1.86 4.57 25.70 
185.11 19.25 33.63 16.42 47.55 301.96 
15.99 1.66 7.18 0.00 0.00 24.83 
47.29 4.92 7.91 0.00 0.00 60.12 

of tranrpatalion unit costs only; doe. not indude a unA cmt of mnrsmtion. The Ddta Watw 
water ptio~ to May 1.1973. 

charges vhkh, ussued on all e n t i t l e d  water delivsred to date. all surph wafsr M i  

Wder S@m 
RevlenueBond 
S d m g e ( c  

off- 
Aquedud 
Costa Totel 

Minbnun 
OMP6R 

off- 
Aquedud 
Cg$l 

Vsriabk 
OMP6R 

Vsliebk 
OMP6R Totel 



TABLE 8-26, Capital Costs of Each Aqueduct Reach 
to Be Reimbursed through the Capital Cost Component 
of the East Branch Enlargement Transportation Charge 

(in dollars) Sheet 1 01 2 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

Year Reechl8A I Red119 I RedIaOA I ReechZOB I Red121 I ReechPA I Reech22B I Reech23B 

PI m 131 141 R [61 m 181 

1996 
1997 
1 998 
1 999 
2000 

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 

5,839,000 7.055.000 9.723.000 8,776,000 9,139,000 2,335,000 102,897,000 28,962,000 



TABLE 8-26. Capital Costs of Each Aqueduct Reach 
to- Be Reimbursed through the Capital Cost Component 
of the East Branch Enlargement Transportation Charge 

Calendar 
Year 

1996 
1997 
1998 
1 999 
2000 

TOTAL 

fin dollam1 Sheet 2 of 2 - - 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION (continued) SANTA ANA DIVISION GRAND 

- P C  I Reach24 I Total I Reach25 I Reach= I Reach26B I Total TOTAL 



TABLE 8-27. Minimum OMP&R Costs of Each Aqueduct Reach 
to Be Reimbursed through Minimum OMP&R Component 
of the East Branch Enlargement Transportation Charge 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1 992 
1993 
1 994 
1995 

1996 
1997 
1998 
1999 
m 

2001 
2002 
2003 
XM4 
m 5  

2006 
m 7  
2008 
2009 
2010 

201 1 
2012 
2013 
2014 
201 5 

2016 
2017 
2018 
2019 
2020 

2021 
xm 
2023 
2024 
2025 

2026 
2027 
2028 
2029 
2030 

2031 
2032 
2W3 
2034 
2035 

TOTAL 

(in dollam) Sheet 1 01 2 

celendar 

Year 

CALIFORNIA AQUEDUCT 
MOJAVE DIVISION 

R e a c h l a  I Reach19 I ReachZOA I Reech2OB I Red121 I Reach22A I Reach228 I ReachPB 
111 PI A 141 M [61 m PI 



TABLE B-27. Minimum OMP&R Costs of Each Aqueduct Reach 
to Be Reimbursed through Minimum OMP&R Component 
of the East Branch Enlargement Transportation Charge 

(in dollars) Sheet 2 012 

I I CALIFORNIA AQUEDUCT Icontinued I 1 - 

MOJAVE DIVISION (continued) I SANTA ANA DIVISION I TOTAL I 

2031 
2032 
2033 
2034 
2035 

TOTAL 

Year Reach23C 1 Reach24 I Subtotal Reach25 I Reach26A I Reach260 I Subtotal 
191 1101 11 11 [I21 31 1141 [I51 [I61 



TABLE 8-28. Capital Costs of East Branch Enlargement 
Tmnsportation Facilities Allocated to Each Contractor 

Calendar 

Year 

1981 
1982 
1983 
1984 
1985 

1986 
1987 
1988 
1989 
1990 

1991 
1992 
1993 
1 994 
1995 

1996 
1997 
1998 
1999 
2MX) 

TOTAL 

(in dollars) 

Tad 

I81 

0 
0 
0 
0 
0 

0 
0 
0 

SOUTHERN CALIFORNIA AREA 
Antekpe 
valley- 

East Kern 
W&er 

A O ~ W  
[ll PI [31 141 Is1 El m 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

San 

Valley 
Municpal 

Water Distrid 

The 

FLn Water Dletrid 
d Southem 
California 

Coechella 
Valley 
Water 
D W  

Desert 
Water 
Wnc~ 

w e  
Water 
AWW 

Palmdale 
Water 
DIstrid 



TABLE B-29. Capital Cost Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

---- 
TOTAL I 841.380 56.444.#)3 17.34231 7 20,775,909 152282 0 396.1Z.023 1 491.678.814 

a) Under Attida49(d)(4)(& d its contrsd. San Bsrnardii Vdby M u n i c i  Water Dirtrid d.dad to pay a portion d ib allocated costs 01 East Branch Entargomen1 in 

(in dollars) 

. .. .. . 

dvpnce rather than to putkimte in paymml d Saris. A Water System Aev#rue Bonds. Thin election made via a letter d agmemmnl signed June 1.1987, calb for 
payment d $1,479,000 on Janwry 1. lW8.5483.000 on July 1. 1988. and S23llXX) on Januuy 1.1989. !3an Bemardino Valby Municipal Walw Ditrid will m i h r  
similar advance mymenb in I j i  01 WidpBling in sbsequmt revenue bond finmchg d mmaining East Branch Enlargemen( costs. 

Totel 

181 

Calendar 

Yew 

SOUTHERN CALIFORNIA AREA 
The Metropdi  

Waer Dmtrid 
d Southern 

California 

111 121 131 141 [51 161 m 

SanBemardho 
Valley Munidpal 

WaterDistrid(a 

Palmdele 
Weter 
D i r i d  

Antebpe 
Valley - 

Eaet Kern 
WeterAgency 

Desert 
Water 

Agency 

Coechella 
valley 
Water 
D W  

Mojwe 
Water 

Agency 



TABLE 8-30. Minimum OMP&R Component of East Branch Enlargement 
Facilities Transportation Charge for Each Contractor 

(in dollars) 

I I SOUTHERN CALIFORNIA AREA I I 

Calender 

Year 
Total 

Antelope 
Valley- 

East Kern 
Waer Agency 

Coachella 
valley 
Waer 
DisMd 

Desert 
Water 

&WW 

Mojave 
Waer 
4 w W  

Palmdale 
Waer 
DMrid 

sal-l (a 
Bemadno 

Valley 
Municii 

Water Distrid 

The 
Metropolitan 
Water Distrid 
of Southern 
California 



TABLE B-31. Total East Branch Enlargement Facilities 
Transportation Charge for Each Contractor 

(in dollars) 

I SOUTHERN CALIFORNIA AREA 

Calender 

Year 

I I 

TOTAL I 841,380 57.610.717 17.681.782 21,165.975 152.282 175.129 404.179.4501 

The 
Metropoliten 

Water Dmtrid 
of Southern 
California 

111 [21 [31 [41 [51 161 m 

San Bemardin0 
Valley 

Municipal 
Wet er 
Distrid 

Palmdale 
Water 
Disttid 

w e  
Weter 

& W W  

Desert 
Water 

A0enc~ 

A n t e m  
Valley- 
East Kern 

Water 
4 I e n c ~  

Coachella 
Valley 
Water 
Di i r id  



TABLE 8-32. Annual Surplus and Unscheduled Water Deliveries 
lacraf9et~ 

Calendar 

Year(a 

1973 
1974 
1975 

1976 
i s n  
1978 
1979 
1m(b 

1981(b 
1982(b 
1983 
1984 
1985 

1986(c 
1987(d 
1 988 
1989 

TOTAL 

a) All deliveries are surplus water deliveries unless otherwise indicated. 
b) lndudes surplus and unscheduled water. 
c) lndudes 12270 acre-feat of 1985 surplus water carried over and delivered during January and February 1986. Also ~ncludes 

22.034 acre-feat of unscheduled water. 
d) Unscheduled water only. 

e) Distrid merged with Tuhre Lake Basin Water Storage District aflective January 1. 1981. 

Calendar 

Yeer(a 

1973 
1974 
1975 

1976 
1977 
1978 
1979 
1m(b 

1981@ 
1982@ 
1983 
1984 
1985 

1 W ( c  
1987(d 
1988 

1989 

TOTAL 

SOUTH BAY AREA 
ACFC 

6 WCD, 
ZONE 7 

SAN JOAQUIN VALLEY AREA 

SAN JOAQUIN VALLEY AREA 
(continued) 

DDWD 

SOUTHERN 
CALIFORNIA 

AREA 

LClD 
1131 

80 
67 

356 

0 
0 
0 
0 
0 

247 
0 
0 
0 
0 

0 
0 
0 

0 

750 

m ( e  

111 121 131 [41 

0 0 2,499 2,499 
0 0 2.934 2.934 
0 0 18.470 18.470 

3.636 4.147 24.705 32,488 
o o o o 
0 0 0 0 
0 0 15.998 15.998 
0 0 14.278 14.278 

0 0 18.920 18.920 
0 0 1.303 1.303 
0 0 0 0 
0 0 3.663 3.663 
0 0 9.638 9.638 

0 0 2.595 2.595 
0 0 6,949 6.949 
0 0 0 0 
0 0 0 0 

3,636 4.147 121.952 129,735 

ACWD 

TOTAL 
ALL 

AREAS 

[14l 

257,034 
4 15.924 
620.685 

580.1 10 
0 

16.215 
646,830 
402.217 

908.428 
215.873 
13.019 

262,917 
307,506 

36.620 
114.907 

0 

0 

4.798.285 

151 161 m 
4.104 13.192 2.814 
4,128 33.391 1,539 
7.495 40,555 3.448 

5.727 30,922 3.457 
o o o 
0 7.586 0 
0 38.545 0 

6.092 39.079 0 

10.647 32.327 2.992 
6,359 14.463 926 

0 13.019 0 
7.419 19.500 0 
6.095 7.636 0 

3.970 903 1.130 
2.573 0 1.876 

0 0 0 
0 0 0 

64.609 291.1 18 18.182 

DRWD 

181 PI 1101 [ I l l  1121 

5.600 163.744 1.013 63.988 254.455 
1.972 299.433 3.471 68.989 4 12.923 
3.759 410,820 3.576 132.M6 601.858 

3.720 442.1 50 3.840 57806 547.622 
0 0 0 0 0 
0 8.623 6 0 16,215 

1 .MX) 524.247 698 66.342 630.832 
0 327,233 718 14.817 387.939 

624,581 2.788 215926 889.261 
124.736 721 67365 214,570 

0 0 0 13.019 
230.691 1.644 0 259.254 
186.486 764 96.887 297.868 

14,987 247 12.788 34,025 
52.048 255 51.206 107,958 

0 0 0 0 0 
0 0 0 0 0 

16.051 3,409.779 19.741 848.320 4,667,800 

KCWA 

SCVWD EWSlD 
Area 
Total 

OFWD TLBWSD 
Area 
Total 



Combined 

Total 

I91 

1 13.349 
433.380 
546.729 

266.294 
72 1.495 
987.789 

619.758 
1.081.604 
1.701.363 

290,630 
1,065,068 
1.355.698 

0 
0 
0 

195,591 
21.630 

217,221 

695.635 
970.843 

1,666,478 

829.753 
688,076 

1,517,829 

1.086.04 1 
1,396,074 
2.482.1 15 

2.525.953 
31 1.207 

2.837.160 

57,244 
63.07 1 

120.315 

0 
2.724.362 
2.724.362 

0 
4.363.836 
4.363.836 

0 
390.608 
390.608 

0 
1,076,912 
1.076.912 

0 
0 
0 

0 
0 

0 

21,988.41 5 

TABLE 

Calender 

Year 

1973(a 
capedt~ 
Energy 
Total 

1974 
capadt~ 
Energy 
Total 

1975 
capadt~ 
Energy 
Total 

1976 
capadt~ 

::zgy 
1977 
Capadty 
Energy 
Total 

1978 
Capacity 
Energy 
Total 

1979 
Capacity 
Energy 
Total 

1980 
Capacity 
Energy 
Total 

1981 
Capacity 
Energy 
Total 

1982 
Capacity 
Energy 
Total 

1983 
Capacity 
Energy 
Total 

1 984 
C a p d y  
Energy 
Total 

1985 
Capaaty 
Energy 
Total 

1986 
Capaaly 
Energy 
Total 

1987 
capacity 
Energy 
Total 

1 988 
capacity 
Energy 
Total 

1989 

capacity 
Energy 
Total 

GRAND TOTAL 

a) May through 

8-33. Power 

SOUTH BAY 
AQUEDUCT 

Reechl 

South Bay 
and 

Del Vale 
Pumping 
Plants 

I11 

5.290 
6.302 

11.592 

21.773 
7.561 

29,334 

32.288 
47.597 
79,885 

41.897 
83,722 

125.619 

0 
0 
0 

0 
0 
0 

27.1 16 
39.517 
66.633 

30.319 
35.268 
65.587 

36.749 
44.229 
80.978 

40.355 
3.225 

43.580 

0 
0 
0 

0 
51.632 
51.632 

0 
301.663 
301.663 

0 
43.007 
43.007 

0 
98.970 
98.970 

0 
0 
0 

0 
0 
0 

998.480 

Decoember only. 

Costs for Pumping Surplus Water 
(in dolam) 

CALIFORNIA AQUEDUCT 
Reech31A 
Las Perillas 

end 
Bedger Hill 
Pumping 
Plants 

121 R I41 151 161 m I81 

0 37.033 25.622 29.816 0 0 15.588 
231.691 102.725 53.375 l2.819 1.697 526 24.245 
231.691 139.758 78.997 42.635 1.697 526 39.833 

0 81.328 69,381 62.301 0 0 31.511 
374.506 181.827 95.596 22.550 5.599 450 33.406 
374.506 263.1 55 164.977 84.851 5.599 450 64.917 

298.709 126.806 99,676 30.049 0 0 32.231 
617.396 264.m 99.745 313 661 2.391 49.501 
916,105 390.806 199.421 30.362 661 2.391 81.732 

60,502 63.788 85.41 5 8,579 0 0 30.449 
597.636 225,126 103.213 4.885 5.385 0 45.101 
658.138 288.914 188.628 13.464 5,385 0 75.550 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

144.188 51.403 0 0 0 0 0 
15.039 6.591 0 0 0 0 0 

159.227 57.994 0 0 0 0 0 

382.070 232.001 35.743 6.771 3.165 0 8.769 
599,886 256.188 51.045 8.205 4.194 0 11.808 
981.956 488.1 &9 86.788 14.976 7.359 0 20.577 

530.982 227.837 28.682 3.559 5.146 0 3.228 
373,023 162.404 73.422 11.451 9,753 0 22.755 
904.W 390.241 102,lW 15.010 14.899 0 25.983 

625.106 281,362 69,202 22.262 24,138 1,054 26,168 
806.574 366.945 85.341 27.489 29.847 1.629 34.0X) 

1.431.680 648.307 154.543 49.751 53.985 2.683 60.188 

1,704.800 578.744 176,362 16.932 2.612 0 6.148 
192.415 88.494 19.390 2.109 296 0 5.278 

1.897.21 5 667.238 195.752 19.041 2.908 0 11.426 

40,303 16.941 0 0 0 0 0 
43.045 20.026 0 0 0 0 0 
83,348 36.967 0 0 0 0 0 

0 0 0 0 0 0 0 
1.865.605 769.718 0 0 0 0 37.407 
1.865.605 769.718 0 0 0 0 37.407 

0 0 0 0 0 0 0 
2,835,778 1,180,255 0 0 0 0 46.140 
2.835.778 1.180.255 0 0 0 0 46.140 

0 0 0 0 0 0 0 
227,832 99,593 0 0 0 0 20.176 
227.832 99.593 0 0 0 0 20.176 

0 0 0 0 0 0 0 
610.046 273.558 59.496 15,365 6.776 0 12.700 
610.046 273.558 59.496 15.365 6.776 0 12.700 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

13.177.132 5,694,694 1,230,706 285.455 99.269 6.050 496.629 

Reech l5A 

Wheeler 
Ri* 

Pumping 
Plant 

Reech 14A 

BuenaVista 
Pumping 

Plant 

Reech 1 

Banks 
Pumping 
M 

Reach4 

Dos Amigos 
Pumping 

Plant 

Reech 16A 

Chrisman 
Pumping 

Plant 

Reech 17E 

Edmonston 
Pumping 

Plant 



TABLE B-34. Power, Replacement, and Administrative Charge for Surplus Water Delivery 

Celendw 

Year 

SOUTH BAY AREA SAN JOAQUIN VALLEY AREA 

DDWD I DRWD I EWSlD I KCWA(a1 OFWD ITLBWSC 
131 [41 [51 PI m WI 

SOUTHERN CALIFORNIA AREA 

AVW I LClD I CVWD I DWA 
191 [lo] ~ 1 1 1  ~ 2 1  

1978 
Capadty 
Energy 
Replacemi 
Administrative 

Tdal 

1979 
C a p d y  
Energy 
Repbment 
Administrative 

Tdal 

1980 
capadty 
Energy 
Replacement 
Administrative 

Total 

capacity 
Energy 
Repbcement 
Administrative 

Capacity 
E n ~ g y  
Replacement 
Administrative 

Total 

I Total 1 2.450 78.827 1 108.303 240.599 0 2,462,844 16.829 0 1 

0 67.250 

Total 0 1.698 187 79.207 60 48.348 95 3.101 

1983 I 

capacity 
Energy 
Replacement 
Administrative 

40.489 104.473 8.370 2.082.677 1,888 504.155 

I I 

0 0 0 0 

Tdal I 0 421.145 

Tdal I 

132.696 

Energy 
Replacement 
Administrative 

370.52 0 0 0 

19R6 I I I 
131.936 116.092 0 2.546.574 10.781 1.321.937 

1988 
Capacity 
Energy 
Replacement 
Administrative 

3.1 79.824 

0 0 0 0 

Administrative 1 T * l  1 :g 
GRAND TOTAL 5.438 1.094282 

a) 1982 0x1s are preliminary and may 8 

4.548.465 

( Total I 0 839 1 838 839 838 839 838 839 1 0 0 839 839 1 7.548 1 

490 490 490 490 490 490 

490 490 490 490 490 490 

454.462 923.065 50.695 13.439.883 48.184 3,494,593 

ange when 1982 exchange is taken into consideration. 

0 0 490 490 

0 0 490 490 

370,522 5,181 1,329 1.329 

4.410 

4.410 

19,880,963 



Index to tabular material follows 



Index to Tables in Bulletin Text 

14 2 1 

T e n  Contracton 15 3 2 

16 4 3 

SWP Pbnts and Jo~nt-Use Faahtas none none no none none 

none none 

none none none none 

none none none none none none 

none none 

none none 

22 26 29 9A OA none none 

24 25 28 9 9 

30 10 10 



Index to Tables in Appendix 6 

6-1 3-t 6-1 6.1 

-56 8-58 6-56 6-5 none 

6-10 8-10 6-10 6-10 none 8-10 6-1 -10 6-10 8-10 8-10 8-10 

8-11 6-lt 6-11 6-tl none 6-11 8-1 -11 6-11 8-11 6-11 8.11 

8-15 6-15 6-15 515 none 8-15 6-1 -15 8-15 8-15 8-15 8-15 

-16 6-16 8-16 6-16 8-16 

6-168 11-166 6-166 6-168 none none no 

-17 8-17 8-17 8-17 8-17 

6-26 nona none none non ne none none none none 

6-27 hone none none no one none none none none 

8-28 none none oons n ne none none none none 

6-29 norm none none no o m  none none none none 

none none none none 

Appendi B tables for Bulletin 132-82 are published under separate mver. 

29 1 





CQNVERSION FACTORS 

Length mill~metres (mm) 

centlmetres (cm) for snow depth 
metres (m) 

k~lometres (km) 
Area square m~llimetres (mm2) 

square metres (m2) 
hectares (ha) 

square kilometres (km2) 

Quant~ty 

Inches (In) 

Inches (In) 
feet ( f t )  

miles (mi) 
square inches (in2) 

square feet (ft2) 
acres (ac) 
square miles (mi2) 

Volume 

To Convert from Metr~c U n ~ t  

litres (L) 
megalitres 
cub~c metres (m3) 
cub~c  metres (m3) 
cub~c  dekametres (dam3) 

gallons (gal) 
million gallons ( lo6 gal) 
cub~c feet (ft3) 
cubic yards (yd3) 
acre-feet (ac-ft) 

To Customary Unlt 

Flow cubic metres per second (m3/s) 

Multiply Metric 
U n ~ t  By 

cubic feet per second 

(ft3/s) 
gallons per minute 

(gal lm~n) 
gallons per day (gallday) 
million gallons 
per day (mgd) 
acre-feet per day (ac- 

ftlday) 

TO Convert to Metrlc 
U n ~ t  Mult~ply 

Customary U n ~ t  By 

litres per m~nute  (Llmin) 

litres per day (Llday) 
megalltres per day (MLIday) 

cubic dekametres per day 

(dam3/day) 

Mass kilograms (kg) 
megagrams (Mg) 

pounds (Ib) 
tons (short, 2,000 Ib) 

Velocity metres per second (mls) feet per second ( f t ls)  

Power kilowatts (kW) horsepower (hp) 

Pressure k~lopascals (kPa) pounds per square inch 
(psi) 

feet head of water kilopascals (kPa) 

Speclftc Capactty litres per mlnute per metre 
drawdown 

gallons per mtnute per 
foot drawdown 

Concentration milligrams per litre (mg/L) parts per m~ll lon (ppm) 

Electrical Con- m~crosiemens per centimetre 
duct iv~ty (uS/cm) 

micromhos per centimetre 

Temperature degrees Cels~us ("C) degrees Fahrenhe~t (OF) 



State of California-Resources Agency 
Department of Water Resources 
P.O. Box 942836 
Sacramento CA 94236-0001 
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