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ON THE COVER: The A. D. Edmonston
Pumping Plant, located 293 miles south of
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world's largest.
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Lake Perris, the southern terminous of the California Aqueduct, attracts
more recreation use than any other SWP reservoir. The beach and harbor
areas shown here were created by selective removal of material for construc-~
tion of the dam. The extensive recreation facilities, developed by the
California Department of Parks and Recreation using recreation bond issue
funds, include swimming beaches, boat launch and marina facilities, fishing
platforms, 431 campsites, and over 1,000 picnic sites. On busy days, over
24,000 recreationists may be found at the. Lake Perris Recreation Area.
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FOREWORD

This is the twenty-second report of the Bulletin 132 series, the annual summary
of operation and management of the State Water Project. Bulletin 132-84 sum-
marizes project operations during calendar year 1983 and describes other manage-
ment activities, with primary emphasis on the period between July 1, 1983 and
June 30, 1984. It also includes chapters on the present and future outlook for
(1) water supplies, (2) power supplies, and (3) costs and financing. As usual,
Appendix B presents information supporting the water contractors' Statements of
Charges for 1985.

ST T S SV

David N. Kennedy, Director
Department of Water Resources
The Resources Agency

State of California
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CHAPTER1
OVERVIEW

Bulletin 132 is published annually to
document the management of the SWP.

The organization of this report, the
twenty-second of the series, differs
from that of its predecessors. Chapter
II summarizes SWP operations during
calendar year 1983. Chapters III and
IV document project administration and
design and construction activities,
with primary emphasis on the twelve
months ending June 30, 1984. Chapters
V and VI analyze present and future
water and power supplies. Chapter VII
examines future costs and financing.
Chapter VIII presents profiles of 6 of
the 30 SWP contractors. As usual,
Appendix B documents the computation of
water charges to be paid by the con-
tractors during the next calendar year

(1985).
The State Water Project

The SWP is one of the most ambitious
water transfer systems ever con-
structed. Its facilities extend over
500 miles to deliver water from north-
ern California to areas as far south as
San Diego County. The project, con-
ceived by former State Engineer

A. D. Edmonston, was authorized by the
Legislature in 1951. 1In 1959, the
Legislature passed the Burns-Porter
Act, which provided the major financing
for the initial SWP facilities. In
1960, California's voters approved a
$1.75 billion bond issue under the
Burns-Porter Act, a water contracting
program was initiated, and more than

a decade of intensive construction
activity began.

SWP water deliveries commenced to the
South San Francisco Bay area in 1962,
to Kern County in 1968 and finally, to
southern California in 1972. The
period of initial construction of the
SWP facilities ended in 1973 with the
dedication of Lake Perris, the southern
terminus of the California Aqueduct.

The present SWP facilities, shown on
Figure 1, include 22 dams and reser-
voirs, 18 hydropower and pumping
plants, and over 530 miles of convey-
ance facilities. The major facilities
for future construction are Phase II of
the North Bay Aqueduct and the Coastal
Branch of the California Aqueduct. The
Burns-Porter Act also authorized unspec-
ified additional future storage facil-
ities, facilities to transfer water
across the Sacramento-San Joaquin
Delta, and facilities to remove drain-
age water from the San Joaquin Valley;
planning studies of most of these are
continuing, as described in Chapter V.

SWP Service Areas

After voters approved the bond issue in
1960, the State signed water delivery
contracts with the public agencies that
wished to be included in the SWP
service areas. The guiding principle
of these contracts is that the
recipients of project services repay
all reimbursable project costs. Today,
30 long-term contracts are in effect,
calling for the eventual delivery of
4.2 million acre-feet of water
annually.,

Figure 2 shows the boundaries of the
30 public agencies that have long-term
contracts for SWP service. Together,
they constitute 24 percent of the
State's area and contain 68 percent of
the population.

Seven contractors have yet to receive
water from SWP facilities. The con-
tracts of six of these contractors
specify that initial deliveries will be
made in 1980 or thereafter; Palmdale
Water District's contract provides for
SWP water deliveries to have begun in
1972 but the District has not yet taken
any SWP water. An eighth contractor,
Napa County Flood Control and Water
Conservation District, has received
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: Creat Strue-
Capacity Surface  Shore El tural Crest Volume
Name of Reservoir (acre- Area line :“:' Height Length (cubic
feet) (acres)  (miles) (feet) (ét) (feet) yards)
Frenchman Lake....... 55,500 1,580 21 5,607 139 20 537,000
Antelope Lake ......... 930 15 5,025 120 1,320 380,000
Lake Davis ... 4,030 a2 5,785 132 800 253,000
Lake Oroville 15800 167 922 TI0 6320 80,000,000 AQUEDUCTS
Thermalito Diversion -
Pool ..o 13,300 320 10 233 43 1,300 154,000 Length (milos)
Fish Barrier Pool ...... 600 50 1 181 91 600 10,000 cn.n:.n
Thermalito Farebay . ... 11,700 630 10 231 9 15,900 1,840,000 - and
Themalito Aerbay ... 51000 430 26 142 39 42000 5020000 R Name Total  Canal Pipeline Tuansl Reservoir
Clifton Court Forebay .. 28700 2110 8 7] 30 36500 2,440,000 North Bay Aqueduet ................... 2 o 22 0 o
Bethany . 4,800 160 6 250 121 3940 1,400,000 South Bay Agueduct . 429 84 29 18 0
Lake Del Valle . 77,100 1060 16 773 235 880 4,150,000 Subtotal ....... 721 84 621 16 °
San Luis....... 1,070,000¢(b 12,700 [ 554 385 18,600 77,645,000 i
O'Neill Forebay 56400 2700 12 233 88 14,350 3,000,000 California Aquednet (main line):
Delta to O'Neill Forebay .............. o84 610 1] o 14
LoaBanoe ............. 34,600 620 12 8¢ 167 1,370 2,100,000 O'Neill Forebay to Kettleman City. ... 105.7 103.5 [] [ 22
Littie Panoche . 5,600 190 6 676 152 1,440 1,210,000 Kettleman City to
Silverwood Lake .. 75,000 980 13 3318 249 2230 7,600,000 A.D. Edmonston Pumping Plent...... 1209 1209 0 0 0
LakePerris ............ 131,000 2,320 10 1,600 128 11,600 20,000,000 Ag-mmt?nx;iu Plane w06 .
api Afterbay .............. X .2 26 X
Quail Lake. ............ 8,800 360 3 3,320 45 6,600 . Tehachapi A:l-rhy to Lake Perria ... 138.4 83.4 383 ;’2 1‘9'
Pyramid Lake . 171,000 1,300 21 2,606 400 1,090 6,860,000 Subtotal, main line .................. 440 3850 408 117 65
Elderberry Fore 28,200 460 7 1,550 200 1,990 6,000,000 California Aqueduct (branches):
Castaic Lake 324,000 2,240 29 1,535 425 4,900 45,000,000 West Branch ..................oooa e 9.1 84 72 92
Castaic Lagoon 5,700 200 3 1,150 25 - - Coastel Branch (under review) . 962 1480 g1 0 @
— — — — ——— Subtotal, branches .................. 128.1 239 878 . 9.2
Totals 5,806,000 55040 493 175050 266,599,000 o =
.............................. ¥ . . . 157
& Cons 644.2 4173 190.7 205
a) Reservoir data design ¢k spillway crest level. In
most cases, maximum operational levels are aet | or 2 feet lower.
b) SWP share of total storage of 2,040,000 acre-feet,
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(Under réview ] ; PUMPING PLANTS O
SAN LS DBISEO Normal Total Total Average Annual
POW! ERP"‘:” I Number Static [reaign Motor Energy
. of Head Flow Rating Requirement (8
Name Unity {feet) {efs) thp} {kWh)
Edward Hyatt (pumped storage).. 3 500-680 5,610 519.000 (b
Thermalito (pumped storage) ... 3 86102 8,000 120,000 b
North Bay Aqueduct
Cache Slongh (¢ ............... [ 120 115 2,700 13,000,000
Cordelig (€ - oo 7 280410 ki 4,100 15,000,000
South Bay Aqueduct
South Bay - ... .oooeen. .. 9 545566 330 27,750 153,000,000
Del Valle ... 4 (0-38 120 1,000 2,600,000
California Aqueduct
H.Q.Banks Delta ........ ... 11 244 10,303 333,000 1,260,000,000
San Luis (pumped storage)
POWERPLANTS Total ... ... 8 88327 11,000 504,000
—— SWPShare. ... .. ... 5760 264,000 255,000,000
t; o .
N“mfb" N;::;: D;i(n Generatar Average Annual Dos Amigos
o Head Flow  Rating Energy Ontput & Total ..o 6 118 13,200 240,000
Name Unils ooty e &W) xWh) SWP Share 7,100 130,000 552,000,000
Buena Vista . 10 05 5,365 144,500 694,000,000
Edward Eynt i B 410676 lﬁ,g ?72.@ 2‘%‘%’& w‘;,e;:?e}_ ;:i dge g 233 4,99 150,000 784,000,000
';'}:erzx:hw ,,,,,,,,,,,,,,,,,, 4 85102 18 14, ), 000, Wind Gap ... 9 518 4725 330,000 1,660,000,000
Totalo 8 WA 10 24000 A.D. Edmonston .. M 1326 4410 1,120,000 5,660,000,000
SWPShare ... 222,100 180,000,000 Pearblogsom. .. ............... 6 540 1,380 113,200 495,000,000
1 138144 1,640 17,000 110,000,000 West Branch
2 L36B-1433 10 119,700 770,000,000 O86 ... 8 231 3,128 93,800 467,000,000
4 TI9TI® 3100 157000 950,000,000 Coatal Branch
Las Perillas .................. [ 55 450 4,050 17,000,000
To oo TEOLOS 184N LB oo Badger Hill ... 6 1t 450 11750 44,000,000
Gam Luia Obisgo (6 . 1 8 s 5000 47,000,000 Devil’a Den (¢ .. 4 410 109 7,000 44,000,000
Thermalita Diversion Dam (b . 1 K 600 3,000 17,000,000 Sawtooth (¢ ... 4 33¢ 108 5,500 35,000,000
M_G‘:ﬁnu Poloniof{ec .................... 4 810 108 14,000 93,000,000
Unit No. 4 , 250000 Total, SWP Share 12,243,000,000
169,500 1,280,000,000
1 55,000 860,000,000
1 55,000 360,000,000
7,574,000,000 &) Under full development.
b} Pumped storage capability used only under economically favorable
a) Unsder full development. conditions.,
b} Tentative data for future fasility. ©) Tentative data for future facility.
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WATER SUPPLY CONTRACTING AGENCIES

Total
Cumulative Total
Deliveries Maximum Payments Grosa Area Assessed
Loca~ through Annual through as of Valuation Estimated
tion 12/31/83 Entitlement 12/31/83 7/1/83 1983-84 Population
No. Contracting Agency (ecre«feet)(a (acre~feet) (dollars) (acres) (dollurs)(b {7/1/83)
UPPER FEATHER AREA
1. City of Yuba City o] 9,600 o] 3,380 455,149,000 20,390
2. County of Butte 4,072 27,500 315,238 1,069,000 4,014,536,000 154,400
3. Plumas County Flood Control and
Water Conservation District 4,880 2,700 359,286 1,644,000(° 1,021,362,000<c 17,000(c
Subtotal 8,952 39,800 674,524 2,716,380 5,491,047,000 191,790
NORTH BAY AREA
4., Napa County Flood Control and
Water Conservation District 76,340 25,000 4,827,434 508,000 3,216,117,000 101,300
5. Solanoc County Flood Control and
Water Conservation District 0 42,000 765,937 575,000 6,251,000,000 258,000
Subtotal 76,340 67,000 5,593,371 1,083,000 9,467,117,000 359,300
SOUTH BAY AREA
6. Alameda County Flood Control and
Water Conservation District, Zone 7 246,894 46,000 14,856,573 272,000 3,232,473,000 110,000
7. Alameda County Water District 331,069 42,000 16,776,969 63,000 1,601,000,000 217,300
8. Senta Clara Valley Water District 1,554,826 100,000 64,012,564 849,000 43,240,000,000 1,361,000
Subtotal 2,132,789 188,000 95,646,106 1,184,000 48,073,473,000 1,688,300
SAN JOAQUIN VALLEY AREA
9. County of Kings 27,700 4,000 599,160 893,300(d 1,919,861 ,100{4 80, 400(d
10. Devil's Den Water District 235,908 12,700 5,662,417 8,700 (e 50
11. Dudley Ridge Water District 856,749 57,700 12,652,311 29,600 (e 50
12. Empire West Side Irrigation District 56,599 3,000 872,097 7,400( (e 50
13. Kern County Water Agency 10,373,850 1,153,400 237,058,377 5,161,000 f 2},876,244,800£f 447,800(f
14. Osak Flat Water District 89,984 5,700 1,031,347 4,000 -4e 50
15. Tulere Lake Basin Water Storage District 1,790,762 118,500 23,459,199 189,200 _(e 50
Subtotal 13,431,552 1,355,000 281,334,908 6,293,200 25,796,105,900 528,450
CENTRAL COASTAL AREA
16. San Luis Obispo County Flood Control and
Water Conservation District 0 25,000 4,175,854 2,131,300 6,964,753,762 172,200
17. Sents Barbara County Flood Control and Water
Conservation District 0 45,486 8,929,866 1,756,900 11,057,694,928 318,200
Subtotal 0 70,486 13,105,720 3,888,200 18,022 ,448,690 490,400
SOUTHERN CALTFORNIA AREA
18. Antelope Valley-East Kern Water Agency 410,200 138,400 56,149,297 1,524,000 3,759,513,716 109,500
19. Castaic Lake Water Agency 25,970 41,500 20,491,649 125,000 2,933,550,655 83,300
20. Coachelle Valley Water District 97,809 23,100 14,087,711 637,600 5,528,410,064 101,700
21, Crestline-Leke Arrowhead Water Agency 11,757 5,800 3,612,335 55,100 820,188,191 12,400
22, Desert Water Agency 152,300 38,100 22,810,910 208,800 3,174,031,650 60,500
23. Littlerock Creek Irrigation District 4,838 2,300 932,606 43,300 52,939,753 1,800
24. Mojave Water Agency 53,589 50,800 24,066,107 3,160,400 4,413,865,943 115,800
25. Palmdale Water District 0 17,300 6,365,542 73,900 596,631,324 27,400
26. San Bernardino Valley Municipal Water District 136,489 102,600 71,301,746 210,200 6,553,622,169 372,400
27. San Gabriel Valley Municipal Water District 47,227 28,800 18,895,787 16,300 3,721,052,756 169,600
28. San Gorgonio Pass Water Agency 0 17,300 10,586,326 140,600 737,639,027 38,100
29. The Metropoliten Water District of ( (
Southern California 5,303,275 2,011,500 1,182,155,190 3,277,000 & 379,788,761,242'8 12,623,900(8
30. Ventura County Flood Control District 0 20,000 8,228,262 1,179,500(0 19,337,921,825' 0 571,800("
Subtotal 6,243,454 2,497,500 1,439,683,468 10,651,700 431,418,128,315 14,288,200
TOTAL STATE WATER PROJECT 21,893,087 4,217,786 1,836,038,097  25,616,460(1 538,268,319,905 (1 17,546, 440(1
NET TOTAL, STATE WATER PROJECT SERVICE AREA 24,497,502(3 524,545,636,082(3 17,150,141(J
TOTAL, STATE OF CALIFORNIA 100,314,000 797 ,370,000,000 25,174,000
PERCENT, NET SWP VS. TOTAL CALIFORNIA 24.4 65.8 68.1
a)  All weter delivered to long-term SWP Contractors, including entitlement, makeup entitlement, surplus, unscheduled, emergency relief, exchange and
non-SWP water delivered through SWP Facilities to Napa County FCAWCD.
b) Statutes of 1978, Chapter 1207, added Section 135 to the Revenue and Taxation Code, requiring assessment at 100 percent of full value for the 1981-82
fiscal year and fiscal years thereafter.
¢) Total for Plumes County Flood Control and Water Conservation District, including Last Chance Creek Water District.
d) Totel shown is for all of Kings County, including the following contracting egencies: County of Kings, Dudley Ridge Water District, Empire West Side
Irrigation District, nearly all of Tulare Lake Basin Water Storage District, and about 40 percent of Devil's Den Water District.
@) Assessed valuation not aveiladle on an agency ares breakdown.
£) Total =hown is for all of Xern County, including the following contracting agencies: Kern County Water Agency, about 60 percent of Devil's Den Water
Diatrict, and about 50 percent of Antelope Valley-East Xern Water Agency.
g) Total for The Metropolitan Water District (MWD) includes Calleguss Municipal Water District which is common to MWD and Ventura County Flood Control
Distrioct.
h)  Total shown is for all of Venturs County, including the following contracting agencies: Ventura County Flood Control District and portiona of Antelope
Valley-East Kern Water Agency, Castaic Lake Water Agency, and The Metropolitan Water District of Southern Celifornia.
i) Includes duplicete values, Some areas that are within two or more agencies are included in each agency's total.
3)  Excludes duplicate values where agencies have overlapping boundaries.
278622 5




only non-SWP water, which has been
pumped and delivered through SWP facil-

ities.

As Figure 2 indicates, the 30 contract-
ing agencies represent a wide spectrum
of size, location, climate, and per-
spective. To aid in understanding the
diverse nature of the SWP service

areas, Bulletin 132-83 included profile
descriptions of six long-term contract-
ing agencies. This edition of Bulletin
132 continues the series of contractor

hydroelectric power generation, salin-
ity control, recreation, and enhance-
ment of fish and wildlife.

Table 1 summarizes SWP water supply,
recreation, and energy generation
accomplishments through 1983. (The
water delivery totals in Table 1
include service to all customers and,
therefore, exceed those shown in Figure
2, which include only deliveries to
long-term contractors.) Table 1 does
not show figures for flood control
accomplishments, but Oroville Dam alone

profiles (Chapter VIII).

SWP Accomplishments

The principal purpose of the SWP is to
conserve water originating in areas of
surplus and transport it to areas of

need for use by agricultural and munic-
ipal and industrial users.
ject purposes include flood control,

Other pro-

prevented many millions of dollars of
property damage from floods in 1964,
1967, 1968, 1970, 1974, 1980, 1982, and
Also, the SWP helped reduce
flooding in the Tulare Lake Basin in
1978, 1980, 1982, and 1983 by taking
excess flood water into the California
Aqueduct through an intertie built by
the Corps of Engineers.

1983.

TABLE 1: SWP ACCOMPLISHMENTS THROUGH 1983

Water Delivered (Acre-Feet)
Entitlement Water Other Deliveries Hydro
Electric
Municipal Surplus Recreation Energy
and Municipal Supported Generated
Industrial Agricultural and Agricul- Other Total (Recreati?g (kilowat?
Year Use Use Total Industrial tural Water(® Delivery Days) hours) ‘¢
1962 18,289 18,289 30,000
1963 22,456 22,456 105,000
1964 32,507 32,507 331,600
1965 44,105 44,105 499,800
1966 67,9268 67,928 482,700
1967 5,747 5,791 11,538 [¢] ] 53,605 65,143 455,200
1968 46,472 125,237 171,709 10,000 111,534 14,777 308,020 931,300 628,000,000
1969 34,434 158,586 193,020 0 72,397 18,829 284,246 1,554,800 2,614,000,000
1970 47,996 185,997 233,993 o 133,024 38,080 405,097 1,804,800 2,679,000,000
1971 85,286 272,054 357,340 2,400 293,619 44,127 697,486 2,085,900 3,302,000,000
1972 181,066 430,735 611,801 22,205 401,759 73,127 1,108,892 1,971,200 1,922,000,000
1973 293,824 400,564 694,388 3,161 293,255 43,666 1,034,470 2,502,000 3,298,000,000
1974 418,521 455,556 874,077 4,753 412,923 48,342 1,340,095 4,073,600 4,672,000,000
1975 641,621 582,369 1,223,990 21,043 601,859 67,170 1,914,062 4,189,300 3,159,000,000
1976 818,588 554,414 1,373,002 32,488 547,622 116,962 2,070,074 4,239,600 2,131,000,000
1977 280,919 293,236 574,155 0 0 390,176 964,331 3,951,900 958,000,000
1978 742,385 710,314 1,452,699 3,566 13,348 122,916 1,592,529 5,773,700 2,882,000,000
1979 690,659 969,237 1,659,896 66,081 582,308 189,396 2,497,681 5,298,700 2,485,000,000
1980 730,545 799,204 1,529,749 19,722 384,835 48,590 1,962,896 5,701,900 2,988,000,000
1981 1,057,273 852,289 1,909,562 12,000 896,428 248,142 3,066,132 6,017,800 3,358,000,000
1082 928,613 820,297 1,748,910 1,303 214,570 125,484 2,090,267 6,187,700 5,097,000,000
1983 503,112 681,757 1,184,869 o 13,019 410,535 1,308,423 5,838,200 5,419,000,000
Tota1{d 7,507,0€1 8,296,637 15,805,698 198,722 4,972,500 1,939,209 22,915,129 64,026,700 47,592,000,000

a) Includes Preconsolidation Repsyment Water, Emergency Relief Water, Exchange Water, Kern River Intertie Water (portion not delivered as
Entitlement}, Regulated Delivery of Local Supply, Non-SWP water delivered to Naps County FCAWCD through SWP facilities, Wheeling of CVP
Hater, and Recreation Water.

b) A recreation dey is the visit of one person to a recrestion area for any part of one day.

c¢) Includes SWP share of generation from Hyatt-Thermalito, Sen Luis, Devil Canyon, Warne, and Castaic Powerplants.

d) In eddition, SWP dams have prevented millions of dollers worth of flood damage.




Highlights

The following six chapters summarize
SWP operations in 1983, administration
and design and construction activities,
and future water supply, power, and
financing projections. The most sign-
ificant events of the report period
include:

(o]

1983 was a very wet year - the
combined unimpaired runoff of the
four principal Sacramento Valley
rivers was the largest of the 78
years for which data are available.

The wet weather reduced demands for
SWP water substantially. Deliveries
of entitlement water to long-term
contractors totaled 1,184,869 acre~
feet, only 44 percent of 1983 enti-
tlements and approximately half of
the 1983 deliveries requested in the
fall of 1982,

Surplus water deliveries in 1983
totaled only 13,019 acre-feet, far
less than the contractors' September
1982 requests for almost 660,000
acre-feet.

The Kern River Intertie was in oper-
ation for all but 24 days of 1983,
bringing over 750,000 acre-feet of
excess flood water from the Kern,
Kaweah, and Tule Rivers into the
California Aqueduct.

The heavy runoff allowed San Luis
Reservoir to be refilled early in
1983, after it was drawn down for
dam repair work in 1982; about -
1,500,000 acre-feet were added to
storage in the first five months of

1983.

Due to reduced water demands, fall
drawdown of Castaic Lake (to facil-
itate repair work at Elderberry
Forebay, Castaic Outlet Tower, and
Angeles Tunnel) was postponed from
1983 to 1984.

Following termination of the 1967
Oroville-Thermalito Power Sale Con-
tract and the 1966 power supply con-
tract, DWR began operation as a bulk
power agency on April 1, 1983.

SWP hydroelectric facilities gener-
ated 5.42 billion kWh of electrical
energy in 1983, the largest annual
production since operation began in
1968. Total SWP energy use in 1983
was 2.73 billion kWh, only half of
1982 use and the lowest since the
drought year of 1977.

Total power purchases (including
payments for transmission service)
were $92,436,000 in 1983. Sales of
5.08 billion kWh of excess energy,
along with payments received for
power-associated services, totaled
$88,716,000.

The second of two 37.5-MW units at
the Warne Powerplant become oper-
ational in February 1983. Reid
Gardner Unit No. 4 (250 MW, of which
DWR has a 169.5-MW ownership share
and receives up to 226 MW under the
participation agreement with Nevada
Power Company) went into commercial
operation on July 26, 1983. The
last unit of the 165-MW Pine Flat
Powerplant (under contract to DWR)
began commercial operation on

April 1, 1984.

Construction of Bottle Rock and
South Geysers Powerplants (geother-
mal, 55 MW each) and Alamo Power-
plant (hydro, 17 MW) continued, with
operation scheduled for January
1985, June 1986, and September

1985, respectively.

DWR decided not to proceed with
small hydropower developments at
Sutter-Butte, Thermalito Afterbay,
Castaic Outlet, Pyramid Outlet, and
Lake Isabella. Mojave Siphon Power-
plant was deferred, pending further
study. Construction of the 3-MW
Thermalito Diversion Dam Powerplant
will begin in mid-1984.



Use at SWP recreation facilities in
1983 totaled 5,838,200 recreation
days, a 6 percent decline from 1982.
An additional 512,500 visitor-days
of use was recorded at SWP visitor
facilities.

Following public meetings in August
1983, DWR and the USBR decided to
proceed with a full EIS-EIR on the
proposed CVP-SWP Coordinated
Operation Agreement. Final filing
of the EIS-EIR has been postponed,
pending further negotiations.

Construction of the remaining facil-
ities required in the Suisun Marsh
will begin with construction of a
portion of an access road to the
Montezuma Slough Control Structure
in the summer of 1984.

Final design of Phase II of the
North Bay Aqueduct began. Construc-
tion is scheduled to begin in the
summer of 1984 and the last contract
is expected to be completed by
January 1987.

A final EIR on installation of the
last four pumping units at Banks
Delta Pumping Plant is being pre-
pared. DWR currently plans that the
last of the new units will go into
operation in 1990.

Installation of the final three
pumping units at Edmonston Pumping
Plant continued, with operation
expected by early 1985,

On January 16, 1984, a portion of
the embankment and concrete lining
of the Lower Quail Canal failed.

The West Branch of the California
Aqueduct will be in limited service
until repairs are completed in
December 1984. Water deliveries are
being maintained with the aid of
releases from Castaic Lake.

A report on alternatives for water
transfer in the Delta was released
in November 1983, It identified
four basic alternatives considered
most practical. A series of public
meetings and legislative hearings
was held. Legislation is being
sought to obtain legislative
concurrence with construction of a
through-Delta facility.

DWR is pursuing further studies of
the need for additional storage
south of the Delta. After apprais-
ing 29 alternatives, DWR prepared a
May 1984 progress report, "Alterna-
tive Plans for Offstream Storage
South of the Delta.” The report
identified Los Banos Grandes Reser-
voir site as the most promising and
DWR began additional studies of it.
Smaller reservoirs at the Kellogg
and Los Vaqueros sites may also be
considered.

After 7 years of post-authorization
gtudies, the Corps of Engineers
released its report and final EIS on
the Cottonwood Creek Project. After
thorough analysis, DWR concluded
that the costs raised serious doubt
about the SWP contractors' ability
to pay for the Cottonwood Creek
Project, and launched an appraisal
of smaller projects that might pro-
vide some portion of the flood con-
trol and water supply benefits at
lower cost.

As a result of a shift in planning
emphasis and growing recognition of
cost and financing limitations, both
the USBR and DWR elected to defer
further planning of the enlargement
of Shasta Lake. Planning work in
progress will be concluded during
the 1983-84 fiscal year and a joint
interim status report will be
completed by June 1985.



o Principal construction of the Los

Banos Desalting Facility was com-
pleted in June 1983. After delivery
of the last equipment for the solar
pond component, the facility should
be in full operation by late 1984.

Discussions are continuing with the
USBR on the possibility of purchas-
ing surplus CVP water for SWP use.
An effort is underway to both deter-
mine the supply potentially avail-
able and identify and resolve the
related issues.

The final EIR on enlargement of the
East Branch of the California
Aqueduct was completed in April
1984. The initial capacity increase
would be 600 cfs, with provision for
further expansion to 1,200 cfs if
needed. The enlargement is cur-
rently scheduled for 1991 comple-
tion, but the decision to proceed
will be affected by MWDSC's forth-
coming decision on how best to
convey and distribute SWP water
within its service area.

Phase II of the Coastal Branch
Aqueduct has been delayed several
times at the coastal contractors!
request. Final design was scheduled
to begin July 1, 1984, but requests
for a further two-year delay are
under consideration.

Projections continue to show that
SWP power requirements and resources
will be in reasonable balance in the
coming years (assuming that con-
tracts for up to 300 MW of power
from the Pacific Northwest can be
negotiated).

The current SWP financial analysis
demonstrates that SWP revenues will
be adequate to meed all operating
costs and debt service.

A power revenue bond issue will be
needed in 1985 and a water revenue
bond issue in 1986, to assist in
financing planned construction.

Additional financing would be
required for construction of a Delta
facility, storage facilities south
of the Delta, or enlargement of the
Bast Branch of the California
Aqueduct.






CHAPTER II
SWP OPERATIONS IN 1983

This chapter summarizes SWP water and
power operations during the report per-
iod, recreation and visitor use at SWP
facilities, and associated activities
affecting fish and wildlife.

Water Operations

Water conditions, SWP reservoir and
aqueduct operations, and the quality of
SWP water in 1983 are covered in this
section.

Water Conditions

By any system of classification, the
1982-83 water year (October 1, 1982
through September 30, 1983) was a wet
year. Precipitation (Figure 3) averag-
ed well above normal throughout the
State. Runoff was also high, exceeding
200 percent of average in almost all
major basins.

SWRCB's Water Rights Decision 1485 uses
an index based on the sum of the com-
puted unimpaired runoff of the four

ma jor Sacramento Valley river basins
(the Sacramento, Feather, Yuba, and
American Rivers). The combined runoff
of these rivers in the 1982-83 water
year was 37,700,000 acre-feet, about
210 percent of the 78-year average and
far above the previous documented high
of 33,700,000 acre-feet in 1906-07.

Figure 4 shows cumulative natural
runoff to Lake Oroville and Shasta
Lake during the 1982-83 water year.
Computed natural runoff to Shasta Lake
nearly equaled that of the maximum year
of record (1973-74). Natural runoff to
Lake Oroville in 1982-83 was the great-
est of the past 71 years of record,
exceeding that of 1981-82, the next
highest, by over 400,000 acre-feet.

Further details of water conditions
during the 1982-83 water year are
available in Bulletin 120-83, "Water
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Conditions in California, Fall Report,
October 1983."

Reservoir Operations

Lake Oroville and San Luis Reservoir
are the major storage sites for devel-
opment of SWP water supplies. Figure 5
compares the 1983 operation of these
reservoirs with the previous year's
operation. Lake Oroville operation
closely paralleled that of 1982, except
that cool spring weather delayed fill-
ing in April and May. San Luis Reser-
voir was low at the beginning of the
year because of the 1982 storage
restrictions for repair of slide damage
(Bulletin 132-83, pages 41~42). Abun-
dant winter and spring runoff, reduced
SWP delivery demands, and the availabil-
ity of low-cost energy for pumping
allowed San Luis Reservoir to be
refilled by early May. Over 1,500,000
acre-feet of water were added to stor-
age in San Luis Reservoir during the
first five months of 1983.

Figure 6 includes summaries of the 1983
operations of the principal SWP reser-
voirs (as well as summaries of aqueduct
operations and water deliveries de-
scribed later in this chapter). Except
for Silverwood Lake, reservoir storage
was near or above average at the end of
the year. Silverwood Lake was drawn
down in the fall to allow construction
of the outlet tunnel for the Mojave
Siphon Powerplant. Pyramid Lake was
lowered in the fall to permit expansion
of recreation facilities, but was near-
ly refilled by year-end., A fall draw-
down of Castaic Lake was planned to
facilitate repair and maintenance work
on Elderberry Forebay, Castaic Outlet
Tower, and Angeles Tunnel; due to re-
duced demand by MWDSC, this drawdown
was rescheduled for 1984. The SWP
share of San Luis Reservoir storage was
essentially full throughout the last
nine months of 1983. The following
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FIGURE 6: LAKE OROVILLE AND SAN LUIS RESERVOIR STORAGE
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SWP WATER OPERATIONS, 1983
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tabulation compares 1982 and 1983 year-
end storage in the principal SWP
reservoirs:

Reservoir and

Operational
Capacity Storage (acre-feet)
(acre-feet) 12/31/82 12/31/83
Lake Oroville
3,520,000 2,809,000 2,831,000
San Luis Res.(a
1,060,000 260,000 1,064,000
Silverwood Lake
73,000 69,000 37,000
Lake Perris
127,000 121,000 125,000
Pyramid Lake
170,000 154,000 153,000
Castaic Lake
319,000 313,000 271,000
Total 3,726,000 4,481,000
Total Change +755,000

a) SWP Share

The operational capacities in the pre-
ceding tabulation represent the reser-
voir levels that are not exceeded in
normal operation; in most cases these
levels are 1 to 2 feet below the spill-
way crest.

Aqueduct Operations

Figure 6 summarizes overall SWP oper-
ations in 1983, as well as showing the
1,269,901 acre-feet of CVP water that
were conveyed through the joint-use
facilities to the federal San Luis ser-
vice area. (DWR operates and maintains
the joint-use facilities, the 102 miles
of aqueduct between 0'Neill Forebay and
Kettleman City.)

North Bay Aqueduct and South Bay
Aqueduct operations in 1983 were
routine, but operation of the
California Aqueduct was not. As il-
lustrated in Figure 6, diversions at
the Banks Delta Pumping Plant were

16

relatively heavy in January through
early March, as San Luis Reservoir was
being refilled. Reduced demands and
diversions via the Kern River Intertie

resulted in much lower than normal
Delta diversions during the remainder
of the year.

The Kern River Intertie near Tupman
(see photo) was constructed in 1976 to
allow diversion of flood water from the
Kern, Kaweah, and Tule Rivers into the
California Aqueduct. The Intertie was
first used in 1978, when 178,000 acre-
feet were taken into the aqueduct. 1In
the spring and early summer of 1980,
the gates were opened for a total of
111 days and 139,000 acre-feet were
diverted. About 22,000 acre-feet were
diverted into the Aqueduct during two
periods of operation in 1982. Use of
the Kern River Intertie in 1983 far
exceeded that of the previous opera-
tions. Except for the first 24 days of
August, the Intertie was in operation
the entire year. More than 750,000
acre-feet of flood water were carried
into the Aqueduct in 1983, including
excess Kaweah and Tule River water
diverted via the Friant-Kern Canal.

Tulare
diver-

To help relieve flooding in the
Lake Basin, MWDSC decreased its
sion of Colorado River water in
February, March, May, and June, in-
creasing its use of SWP water in these
months by about 87,000 acre-feet; this
allowed additional flood water to be
diverted into the California Aqueduct.
Approximately 34,000 acre-feet of the
potential flood water were also pumped
south to Silverwood Lake for release to
the Mojave River for ground water re-
charge by the Mojave Water Agency.

A pumpback operation, under which water
from the Intertie was pumped north
through the Aqueduct, began at the end
of March. Installation of temporary
pumps at Checks 25, 23, 22, and 20
allowed approximately 250,000 acre-feet
of Intertie water to be delivered as
far as 80 miles northward.



Flood water entering the California Aqueduct
through the Kern River Intertie

Operation of the Kern River Intertie in
1983 not only helped alleviate flood
problems in the San Joaquin Valley, but
saved over 300 million kWh of pumping
energy for the SWP.

Water Quality

SWRCB Decision 1485 sets water quality
standards, export limitations, and
outflow requirements to protect bene-
ficial uses in the Delta. This infor-
mation and a record of water quality
monitoring in the Delta appear annual-
ly in Appendix E to Bulletin 132. It
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is published separately under the title
"Water Operations in the Sacramento~San
Joaquin Delta."

Because of the abundance of water, the
Delta outflow index during 1983 wasg
well above normal, averaging above
40,000 cfs every month except August,
September, and October, which all aver-
aged above 20,000 cfs.

The year was classified as "wet", which
brought the most restrictive Delta
water quality standards into effect
under Decision 1485. Yet, these were



met by a wide margin. The extra-
ordinarily high outflows created a
natural hydraulic barrier against
salinity intrusion, and the Delta
remained essentially a fresh water
environment throughout the year. The
mean daily electrical conductivity of
water at Chipps Island exceeded 0.20
millimhos per centimeter on only one
occasion of extremely high tide, when
it reached 0.66 millimhos per
centimeter.

The large Delta outflows during 1983
also had a dampening effect on algae
growth. Levels of less than 10 micro-
grams per liter of chlorophyll were
observed at most sites in the Delta
throughout the year. This was despite
the fact that nutrients, water trans-
parency, and water temperature were all
observed to be within a suitable range
for stimulating algae production.

Table 2 summarizes 1983 water quality
conditions at key locations throughout
the SWP system. The table also lists
the objectives set forth in the long-
term water contracts for the maximum
monthly average concentrations of
constituents.

Trihalomethanes. Raw water sup-

plies contain naturally occurring
organic compounds that are converted to
trihalomethanes (THMs) when chlorine is
added during the process of water treat-
ment. The most common THM is chloro~
form. Because THMs are potential
carcinogens, their concentrations in
drinking water have been limited by the
State and by the U. S. Environmental
Protection Agency (EPA). Where THM
levels exceed health limits, special
treatment may be required for their
prevention or removal.

Under the interagency Delta Health
Aspects Monitoring Program, monthly
water samples from the Delta and its
various tributaries are analyzed for
THM formation potential. This test
indicates the maximum amount of THMs
that a raw water supply could produce
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when treated with chlorine. The data
are being used to identify major
sources of THM precursors and to enable
SWP contractors and other water agen-
cies to formulate means of controlling
these agents. Thus far, the monitoring
program corroborates earlier DWR data
indicating THM formation potential
generally increases as water moves
through the Delta.

Suppliers of drinking water are
required to test for THMs periodi-
cally. In general, drinking water
produced from SWP supplies meets EPA
standards, but modifications are being
made in water treatment processes at
some plants to insure compliance.

Synthetic Organic Pollutants. Man-

made organic compounds in waters of the
Delta and its tributaries are also be-
ing monitored under the Delta Health
Aspects Monitoring Program. Samples
are taken periodically and analyzed for
a wide spectrum of organic chemical
agents. This monitoring is intended to
assure that exotic organic chemical
pollutants are not present in SWP water
in hazardous concentrations. The limit-
ed data collected thus far in the
monitoring program indicate possible
presence of relatively low levels of
some agents, but the data are as yet
inconclusive.

Asbestos. DWR continued routine

monthly testing of asbestos levels in

California Aqueduct water in 1983,

Much of the sampling was centered in
Arroyo Pasajero in southern Fresno
County, where floodflows entering the
Aqueduct are a source of sediment and
asbestos pollution. Cantua and Salt
Creeks also contribute to sediment and
asbestos problems. Heavy runoff during
early 1983 caused significant inflow of
water and sediment to the Aqueduct;
approximately 10,000 acre-feet of water
flowed into the Aqueduct from Arroyo
Pasajero in 1983 and Cantua and Salt
Creeks contributed about 5,000 acre-~
feet.



TABLE 2: WATER QUALITY AT SELECTED STATIONS IN 1983

Concentration (in parts per million unless otherwise noted)

Total (
Monthly Dissolved Total Sodium'®

Station Average Solids Hardness Chlorides Sulfates (Percent) Boron

. Thermalito Afterbay, Minimum 43 30 1 1 17 0.0
Outlet to Feather River Average 52 30 1 1 17 0.0
Maximum 63 32 1 2 18 0.0

Sacramento-San Joaquin Delta Minimum 90 41 12 15 39 0.0
Banks Delte Pumping Plant Average 162 67 3 26 45 0.2
Ma ximum 281 105 70 44 52 0.7

South Bay Aqueduct, Minimum 98 49 1 16 25 0.0
Santa Clars Terminal Facility Average 163 77 24 26 38 0.2
Maximum 214 96 43 34 43 0.4

California Aqueduct: Minimum 92 44 12 15 38 0.1
Entrance to O'Neill Forebay Average 155 65 28 25 44 0.2
Maximum 213 a4 45 34 48 0.2

Outlet from O'Neill Forebay Minimum 123 54 20 23 43 0.1
Average 156 66 29 28 46 0.2

Maximum 208 84 45 36 49 0.2

Near Kettleman City Minimum 112 48 23 17 44 0.1
Average 210 83 43 38 47 0.3

Maximum 478 174 101 98 53 0.9

Coastal Branch near Minimum 4 30 7 14 37 0.0
Devil's Den Average 177 68 36 30 46 0.2
Maximum 430 151 135 64 56 0.4

Near Buena Vista Minimum 63 27 4 8 37 0.0
Pumping Plant Average 111 46 14 16 42 0.1
Maximum 206 84 45 32 47 0.2

At Tehachepi Afterbay Minimum 59 30 3 11 34 0.0
Average 93 43 8 17 39 0.1

Maximum 132 58 15 24 43 0.2

At Pearblossom Pumping Plant Minimum 45 25 1 6 34 0.0
Average 75 38 4 11 38 0.1

Maximum 137 61 24 23 45 0.2

Silverwood Lake, Outlet to Minimum 64 33 3 4 30 0.0
San Bernardino Tunnel Average 102 46 10 11 35 0.1
Maximum 129 62 28 24 46 0.2

Lake Perris, Outlet from Minimum 175 76 35 27 45 0.1
Santa Ana Pipeline Average 197 81 42 35 47 0.2
Maximum 224 86 46 39 48 0.2

Pyramid Lake, Entrance to Minimum 182 96 13 48 26 0.2
Angeles Tunnel Average 252 131 20 80 30 0.3
Maximum 312 152 36 94 LAl 0.4

Castaic Lake, Outlet Tower Minimum 253 132 37 5 33 0.2
Average 300 150 45 84 37 0.3

Maximum 336 166 53 93 42 0.3

Monthly Average Quality Objectives 440 180 110 110 50 0.6

a) Amounts of sodium in solution expressed as a percentege of the total sodium, calcium, magnesium and potassium in

solution.
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Dredging of sediment from the Aqueduct
continued in 1983, with the effort
being focused on removal of clay mater-
ial clinging to canal sideslopes. DWR
designed and built a new piece of equip-
ment to dredge this portion of the
Aqueduct cross-section completely to
the bare concrete lining, because very
thorough cleaning is necessary to re-
duce asbestos concentrations appreci-
ably. The pneumatic dredge used for
removing material from the Aqueduct
invert was also modified to improve its
cleaning ability.

The effort to provide a long-term
solution to the Arroyo Pasajero cross-
drainage problem continues. A USBR
draft report outlined alternatives for
providing Aqueduct flood protection. A
DWR report to supplement the USBR study
is scheduled for completion in mid-
1984. The EPA completed the first
phase of its study of clean-up measures
for the asbestos mines in the water-
shed; these mines have been placed on
the list of hazardous waste sites eli-
gible for federal "Superfund" money.

In addition to asbestos sampling within
the California Aqueduct, DWR collects
monthly asbestos samples from waters
tributary to and within the Delta under
the Delta Health Aspects Monitoring
Program. This monitoring will aid in
determining sources and concentrations
of asbestos in Delta water supplies.
The small amounts of data collected
since the program began in July 1983 do
not provide a sufficient base for any
strong conclusions. Specific sources
of asbestos have not yet been identi-
fied, but streams tributary to the
Delta appear to have generally lower
asbestos concentrations than waters of
the central and southern Delta
channels.
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Water Service

The following sections summarize 1983
water conveyance and deliveries via SWP
facilities.

Total Water Conveyed

In 1983, a total of 1,218,105 acre-feet
of water was conveyed through SWP facil-
ities. Table 3 summarizes total water
conveyance for the 22 years of SWP oper-
ation and shows the disposition of that
water, under the following headings:

Entitlement Water. The SWP

contracts establish specific annual
entitlement water amounts that each
long-term water contractor may re-
quest. These schedules reflect each
contractor's estimate of future water
needs at the time the contracts were
signed (with some subsequent revi-
sions). Columns (1) through (7) of
Table 3 summarize annual entitlements
for the various SWP service areas for
the 1962-83 period. Table B-4 in
Appendix B presents complete infor-
mation on annual entitlements for each
contractor.

In September of every year, each
contractor furnishes an updated esti-
mate of future requirements for SWP
water. Estimates for 1983 deliveries

of entitlement water (including entitle-
ment deferred from prior years) receiv-
ed in the fall of 1982 from the 22
contractors requesting service totaled
2,365,818 acre-feet. On December 15,
1982, the initial schedule for 1983
water deliveries was approved. Based

on the 1983 rule curve criteria and the
December 1, 1982 water supply forecast,
the initial approval was for delivery

of all 1983 entitlement requests (plus
700 acre-feet of entitlement water de-
ferred from prior years and 63,321 acre-
feet of preconsolidation repayment
water).



Actual entitlement water delivered in
1983 totaled 1,184,869 acre~-feet to the
21 contractors accepting deliveries.
Over 90 percent of the difference be-
tween the amounts of entitlement water
initially requested and those delivered
resulted from decreased deliveries to
Kern County Water Agency, MWDSC, and
Tulare Lake Basin Water Storage Dis-
trict. The decrease was due to the wet
water year, increased supplies from
other sources, and reduced plantings.

Surplus Water. In September 1982,
nine contractors submitted estimates
that they could use a total of 659,803
acre-feet of surplus water during
1983, In January, DWR announced that
all surplus water requests could be
satisfied. However, the wet spring
weather and reduced plantings due to
the federal "Payment-in-Kind" program
caused substantial reductions in the
need for surplus water. The total sur-
plus water delivered during 1983 was
only 13,019 acre-feet (to one
contractor).

Unscheduled Water. Unscheduled

water is water in excess of that re-
quired to meet Delta water quality
requirements and all SWP needs, and
that can be delivered to contractors
when delivery capability is available.
The water must be used primarily for
ground water replenishment, for agri-
cultural use in lieu of ground water
pumping, or for pre-irrigation to
increase soil moisture prior to plant-
ing. Delivery of unscheduled water is
administered separately, in accordance
with unscheduled water contracts, and
cannot be substituted for scheduled
entitlement or surplus water
deliveries.

Prior to 1980, "extra surplus" water
was delivered on an as-available basis,
before it was known whether surplus

3—78622
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water requests could be met. The un-
scheduled water program was then
developed as a result of contractor
requests. By 1980, nine qualified con-
tractors, who had expressed an interest
in unscheduled water, received and sign-
ed an amendment to Article 21 of the
basic water supply contract.

For 1983, no unscheduled water deliv-
eries were declared because enough
surplus water was available as of
January 1983 to satisfy all requests.

Other Water. Column (10) of Table

3 summarizes deliveries of a number of
other types of water, as defined in the
accompanying footnote. These are shown
in more detail (for 1983) in Table 5,
and described in the accompanying text
later in this chapter under the heading
"Total 1983 Water Deliveries" (except
for exchange water, which was not deliv-
ered in 1983, but is discussed in
Chapter III).

Initial Fill Water. The quantities

shown in Column (12) of Table 3 are the
amounts used for initially filling SWP
aqueducts and reservoir storage space
south of the Delta to maximum opera-
tional capacities. Initial filling
began in 1962 with the first filling of
the South Bay Aqueduct and was com-
pleted in 1979 when Lake Perris reached
its maximum operational capacity.

Operational Losses and Storage

Changes.

Column (13) of Table 3

shows the annual quantities of water
conveyed to replenish losses to evap-
oration and seepage from SWP aqueducts
and reservoirs south of the Delta,
combined with corrections for changes
in reservoir storage and for inflow
from local drainage areas. Years with
negative values are those in which
storage withdrawals, evaporation, and
seepage losses exceeded storage add-
itions plus storable local inflow.



TABLE 3: HISTORICAL SUMMARY OF ENTITLEMENTS,

Annual Entitlements Under Long-Term Water Supply Contracts (Acre-Feet)

San
Feather North South Joaquin Central Southern
Calendar River Bay Bay Valley Coastal California Entitlement
Year Area Area Area Area Area Area Total Water
(1) (2) (3) (4) (5) (6) (7) (8)

1962 0 0 0 0 0 0 0 0
1963 0 0 0 0 0 0 0 0
1964 0 o] 0 0 0 0 0 0
1965 0 0 0 0 0 0 0 0
1966 0 0 0 0 0 0 0 o]
1967 0 0 11,538 0 0 0 11,538 11,538
1968 550 0 109,900 81,050 0 0 191,500 171,709
1969 620 0 98,700 168,075 0 0 267,395 193,020
1970 700 0 114,200 207,700 0 0 322,600 233,993
1971 890 0 116,200 258,500 0 0 375,590 357,340
1972 970 0 118,300 420,766 0 201,723 741,759 611,801
1973 1,100 0 120,400 392,352 0 472,400 986,252 694,388
1974 1,230 0 122,400 470,350 0 588,220 1,182,200 874,077
1975 1,610 0 124,500 556,509 0 704,250 1,386,869 1,223,990
1976 1,990 0 126,500 555,117 0 824,780 1,508,387 1,373,002
1977 2,420 0 128,600 594,100 0 942,201 1,667,321 574,155
1978 1,850 0 130,700 647,262 0 1,038,222 1,818,034 1,452,699
1979 2,130 0 132,700 715,385 0 1,177,873 2,028,088 1,659,896
1980 1,810 500 134,800 770,800 1,946 1,304,914 2,214,770 1,529,749
1981 1,940 650 137,000 830,700 2,813 1,419,365 2,392,468 1,909,562
1982 1,970 800 139,200 889,200 5,626 1,540,875 2,577,671 1,748,910
1983 2,000 950 141,400 880,648 8,439 1,668,557 2,701,994 1,184,869
Totals

1962-1983 23,780 2,900 2,007,038 8,438,514 18,824 11,883,380 22,374,436 15,804,698

a) Values include deliveries of SWP water to short-term contractors (Mustang Water District, 1970-71;
Tracy Golf and Country Club, 1974, 1979, and 1980; Green Valley Water District, 1974, 1975, 1978, 1979,
and 1980; and Granite Construction Company, 1980).
and Country Club, Green Valley Water District, and others during a number of years (see Column 10)}.
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Does not include CVP water wheeled to Tracy Golf



DELIVERIES, AND WATER CONVEYED

Water Conveyed (Acre-Feet)

Deliveries
Operational
Surplus and Initial Losses and
Unschedyled Other Fill Storage Recreation Calendar
Water'?® Water(b Subtotal Water Changes Water Total Year
(9) (10) (11) (12) (13) (14) (15)
0 18,289 18,289 9 272 0 18,570 1962
0 22,456 22,456 71 185 0 22,712 1963
0 32,507 32,507 171 152 0 32,830 1964
0 44,105 44,105 93 729 0 44,927 1965
0 67,928 67,928 0 1,746 0 69,674 1966
0 53,605 65,143 8,328 4,212 0 77,683 1967
121,534 14,777 308,020 498,926 117,906 0 924,852 1968
72,397 18,829 284,246 510,614 72,196 0 867,056 1969
133,024 38,080 405,097 23,947 2,435 0 431,479 1970
296,019 44,119 697,478 7,853 5,812 8 711,151 1971
423,964 66,638 1,102,403 100,274 53,062 6,489 1,262,228 1972
296,416 42,511 1,033,315 204,638 53,798 1,155 1,292,906 1973
417,676 46,224 1,337,977 237,554 10,657 2,118 1,588,306 1974
622,902 63,793 1,910,685 103,352 - 94,606 3,377 1,922,808 1975
580,110 115,217 2,068,329 61,122 -681,025 1,745 1,450,171 1976
0 389,065 963,220 0 -131,151 1,111 833,180 1977
16,914 121,225 1,590,838 64,443 717,370 1,691 2,374,342 1978
648,389 187,630 2,495,915 12,302 - 83,401 1,766 2,426,582 1979
908,428 243,454 3,061,444 0 126,180 4,688 3,192,312 1981
215,873 120,838 2,085,621 0 136,555 4,646 2,226,822 1982
13,019 102,686 1,300,574 0 -90,320 7,849 1,218,103 1983
Totals
5,171,222 1,900,435 22,876,355 1,833,697 192,311 38,774 24,941,137 1962-1983
b) Includes Preconsolidation Repayment Water, 1977 Emergency Relief Water, Exchange Water, Kern River

Intertie Water (portion not delivered as Entitlement), Regulated Delivery of Local Supply, Non-SWP water

delivered to Napa County FC&WCD through SWP Facilities, and Wheeling of CVP water.
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Recreation Water. Column (14) of
Table 3 summarizes historic deliveries
of "recreation water", which actually
includes both water for use at SWP re-
creation facilities and water used for
fish and wildlife mitigation and en-
hancement. In 1983, a total of 7,849
acre-feet was conveyed under this cate-
gory, as follows:

o 3,275 acre-feet for use at public
recreation facilities at Lake Del
Valle, San Luis Reservoir, 0'Neill
Forebay, Silverwood, Pyramid, and
Cagtaic Lakes, and Lake Perris;

o 3,487 acre-feet released to maintain
a trout fishery in Piru Creek, in
accordance with a condition of the
Federal Energy Regulatory Commission
license for power development at
Pyramid Lake;

o T06 acre-feet to replace water
losses at Castaic Lagoon, an impound-
ment devoted entirely to recreation;

o 381 acre-feet conveyed to about 830
acres of wildlife mitigation lands
located below O'Neill Forebay and at
the Pilibos Wildlife Area (30 miles
south of Los Banos).

Water Deliveries and Credits
to Long-Term Contractors

Table 4 summarizes 1983 water deliver-
ies to each SWP long-term contractor
that received water during the year.
The table also shows future entitlement
delivery and reduction credits, as
explained in the following sections.

Makeup Water. When the SWP is

unable to deliver the requested en-
titlement water in any year, long-term
contractors are afforded relief under
Articles 12(d) and 14(b) of the water
supply contract. Contractors may elect
to receive the undelivered entitlement
water at other times during the year,
or in succeeding years, to the extent
that the water and delivery capability
are available. In 1977, as a result of

2k

the drought, quantities of initially-
scheduled water were reduced. Through
these reductions, 21 long-term contract-
ors gained credits for future delivery
totaling 457,066 acre-feet. These
credits for undelivered entitlement
water under Articles 12(d) and 14(b)
have been reduced by delivery of "make-
up" water over the years so that now
only 10 contractors have remaining
rights. No makeup water was delivered
in 1982 or 1983 as both years were very
wet. As shown in Column (8) of Table
4, there remained 128,116 acre-feet of
credits for future deliveries as of
January 1, 1984 -~ 123,329 acre-feet
under Article 12(d) and 4,787 acre-feet
under Article 14(b).

Deliveries Under Wet-Weather

Provisions. Under water supply con-
tract Article 7 (South Bay contractors)
or Article 45 (San Joaquin contract-
ors), SWP contractors can acquire
credits for future deliveries if above-
normal supplies of local water reduce
their needs for SWP water. At the time
of delivery, the sum of current annual
entitlement plus "wet-weather" water
cannot, however, exceed a contractor's
maximum annual entitlement.

As of January 1, 1983, six contractors
had acquired credits totaling 216,050
acre-feet for future delivery of en-
titlement water under the wet-weather
provisions of their contracts. During
1983, the County of Kings took delivery
of the 750 acre-feet of Article 45
water for which it had acquired a
credit in 1982. Because of above-
normal local water supplies in 1983,
Empire West Side Irrigation District
(Empire) and Oak Flat Water District
(Oak Flat) could not use all of their
entitlement water. Under Article 45 of
their contracts, additional future de-
livery credits of 3,000 acre-feet
(Empire), and 778 acre-feet (Oak Flat)
were acquired, which brought their
total year-end credits to the values
shown in Column (7) of Table 4. As
outlined in the following discussion of
future entitlement reduction credits,



TABLE 4: SUMMARY OF 1983 DELIVERIES AND
CREDITS TO LONG-TERM CONTRACTORS

Water Deliveries in 1983 (Acre-Feet) Future Entitlement Credits (Acre-Feet)
Entitlement Water Deliveries l Future Entitlement Delivery Future
Credit as of 1/1/84 Entitlement
Entitlement Total Surplue Other Total Reduction
Long-Term 1983 Deferred from| Entitlement Water Water Deliveries Article Articles Total Credit
Water Supply Contractor Fntitlement Prior Year (1+2=3) Deliveries Deliveries | (3+4+5=6) 7 or 45 | 12{d} and 14(b)| (7+8=9) Article 7 or 45
) (2) (3) (4) (5) - (6) (7) (8) (9) (10)
UPPER FEATHER RIVER AREA
County of Butte 325 - 325 - - 325 - - - -
Plumas County FC3WCD 262 - 262 - - 262 - - - -
SQUTH BAY AREA
Alameda County FCSWCD, Zone 7 4,766 - 4,766 - - 4,766 53,741 2,438 56,179 -
Alameda County WD 3,157 - 3,157 - - 3,157 96,609 2,220 98,829 -
Santa Clara Valley WD 86,733 - 86,733 - - 86,733 - - - -
SAN JOAQUIN VALLEY AREA
County of Kings 2,800 750(2 3,550 - - 3,550 o( - 0 -
Devil's Den WD 12,659 - 12,659 - - 12,659 41 b - 41 -
Dudley Ridge WD 42,900 - 42,900 13,019 - 55,919 e - - -
Empire West Side ID o - o - - 0 3,000 - 3,000 -
Kern County WA 594,507 - 594,507 - so5(e 595,112 - - - -
Qak Flat WD 3,822 - 3,822 - - 3,822( 1.440(d - 1,440 2,466
Tulare Lake Basin WSD 1,006 - 1,006 - - 1,006%¢ 70,191(e ~ 70,191 ole
SOUTHERN CALIFORNIA AREA
Antelope Valley-East Kern WA 32,961 - 32,961 - - 32,961 - 14,841(f 14,841 -
Castaic Lake WA 9,476 - 9,476 - - 9,476 - 500 500 -
Coachella Valley WD 14,547 - 14,547 - - 14,547 - - - -
Crestline-Lake Arrowhead WA 911 - 911 - - 911 - 151 151 -
Desert WA 23,000 - 23,000 - - 23,000 - - - -
Littlerock Creek ID 38 - 38 - -( 38 - 438 438 -
Mojave WA - - - - 34,356'8 34,356 - 20 20 -
San Bernardino Valley MWD 5,994 - 5,994 - - 5,994 - 4,269 4,269 -
San Cabriel Valley WD 734 - 734 - - 734 - 1,000 1,000 -
The Metropolitan Water District (
of Southern California 343,521 - 343,521 - 28,464 & 371,985 - 102,239 102,239 -
SUBTOTAL 1,184,119 750 1,184,869 13,019 63,425 1,261,313 225,022 128,116 353,138 2,466
NORTH BAY AREA
Napa County Fcahcp(h 2,287 - 2,287 - - 2,287 - - - -
TOTAL ALL AREAS 1,186,406 750 1,187,156{1 13,019 63,425 1,263,600 225,002 128,116 353,138 2,466

a) Article 45 Wet Weather Deliveries.

b) Carry-over storage of Entitlement Water under separate letter agreements dated October 1, 1979.

c) 1977 Emergency Relief Water.

d) Oak Flat WD received 778 acre-feet Wet Weather credit during 1983, increasing its totel available Future Entitlement Delivery Credit to 1,440 acre-feet.
e) Tulare Lake Basin WSD used its entire 74,852-acre-foot Future Entitlement Reduction Credit to reduce its 1983 entitlement from 84,400 to 9,548 acre-feet

{Amendment No. 19, dated March 23, 1983).

The District took only 1,006 acre-feet during 1983 however, and accrued an additional 8,542 acre-foot Future

Entitlement Delivery Credit; this increased its total Future Entitlement Delivery Credit to 70,191 acre-feet.

f) Antelope Valley-East Kern WA credits total 4,787 acre-feet under Water Supply Contrsct Article 14{b) and 10,054 acre-feet under Article 12{d).

Credits

shown in this column for all other contractors are under Article 12(d) of their water supply contracts.
g) This water entered the Aqueduct through the Kern River Intertie, and was delivered under the terms of letter agreements executed in February 1983.
h) Non-SWP water delivered to Napa County FCAWCD through SWP facilities; included here to match treatment in Appendix B.
i)

Equals 1983 total as shown in Table B-5B.,

Tulare Lake Basin Water Storage Dis-
trict accrued an additional future
delivery credit of 8,542 acre-feet in
1983, increasing its total wet weather
credit to 70,191 acre-feet.

Both Empire and Devil's Den Water
District (Devil's Den) have reached
their maximum annual entitlement.
Therefore, Empire is no longer able to
exercise the delivery provisions of
Article 45. Devil's Den had not amend-
ed the wet-weather provisions into its
contract prior to reaching maximum an-
nual entitlement. Empire and Devil's
Den do, however, have temporary "carry-
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over" storage rights in either Lake
Oroville or San Luis Reservoir under
letter agreements executed on October
1, 1979. Both Empire and Devil's Den
requested that their undelivered 1983
entitlement water be stored in Lake
Oroville. A total of 3,041 acre-feet
of undelivered 1983 entitlement water
was stored, contingent on availability
of reservoir space. On January 1,
1984, Lake Oroville exceeded its flood
control reservation and Empire's carry-
over water was released from storage.
Accordingly, Empire received a monetary
credit for 3,000 acre~feet as provided
in the October 1, 1979 storage agree-



ment. No operational losses were
deducted for only one day of storage.
The Devil's Den 1983 carryover water
(41 acre-feet) was being transported in
the California Aqueduct for delivery
when Lake Oroville spilled; thus, the
Devil's Den water was not spilled, but
was delivered on January 1, 1984.
Therefore, the future delivery credits
shown in Table 4 for Empire and Devil's
Den were eliminated by January 2,

1984 .

Future Entitlement Reduction

Credits. The "wet-weather" contract
provisions also allow a contractor to
increase entitlement water deliveries
in years of below-average local water
supply and to decrease entitlement de-
liveries by an equal amount in later
years. Two contractors, Oak Flat Water
District and Tulare Lake Basin Water
Storage District (Tulare), made such
increases in 1972 and 1973 and acquired
rights to reduce future entitlement de-
liveries by 2,466 and 74,852 acre-feet,
respectively. These rights were unused
until 1983, when Tulare exercised its
entire 74,852-acre-foot reduction cred-
it to lower its 84,400-acre-foot annual
entitlement to 9,548 acre-feet. Even
with this reduced entitlement, Tulare
needed only 1,006 acre-feet of SWP
water in 1983. Therefore, Tulare
accrued a future delivery credit of
8,542 acre-feet for 1983. This in-
creased its total wet-weather credit to
70,191 acre-feet, as shown in Column
(7) of Table 4.

Total 1983 Water Deliveries

During 1983, the SWP provided water
service to 25 agencies. These included
21 long-term water contractors and 4
noncontractors. Monthly deliveries to
each of the 25 agencies, shown in Table
5, are summarized as follows:

o 1,184,119 acre-feet of 1983 entitle-~
ment water to 20 long-term contract-~
ors (only four of which took their
full contract entitlements);
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o 750 acre-feet of entitlement water
to one long-term contractor, de-
ferred from 1982 under the wet-
weather provisions (Article 45 of
its contract);

o 13,019 acre-feet of surplus water to
one long-term contractor;

o 6,071 acre-feet of preconsolidation
repayment water delivered to one of
the two companies holding a precon-
solidation repayment water contract;

o 605 acre-feet of 1977 emergency re-
lief water to a long-term
contractor;

o 62,820 acre-feet of Kern River
Intertie water to two long-term
contractors, under special letter
agreements;

o 30,539 acre~-feet of regulated local
supply to two long-term contractors
and two noncontractors;

o 2,287 acre-feet of federal water
transported to a long-term con-
tractor;

o 364 acre-feet of CVP water wheeled
to a San Joaquin Valley agency.

Table 5 shows monthly deliveries of
each type of water served in 1983,
along with summaries of entitlements
and entitlements not delivered. The
types of water service not described in
the preceding sections are covered in
the following paragraphs.

Preconsolidation Repayment Water.

In 1964, DWR entered into two contracts
to obtain water to preconsolidate land
within the right of way of the Cali-
fornia Aqueduct. This water was to be
paid back on request after the Aqueduct
began service. The contracts, which
have changed hands over the years, are
currently held by Shell California Pro-
duction, Inc. (formerly Belridge 0il
Company) and the J. G. Boswell Com-
pany. In 1983, 6,071 acre-feet were




delivered to Shell California Produc-
tion, Inc., leaving a balance of 31,613
acre-feet yet to be delivered. In 1983
no water was delivered to the J. G.
Boswell Company, leaving a balance of
44,895 acre-feet to be delivered.

These contracts will terminate December
31, 1984. Both companies have re-
quested extensions on their contracts.
DWR is currently considering these
requests.

1977 Emergency Relief Water. At

the end of 1977, the SWP had 95,176
acre-feet of water in storage for
emergency relief of drought condi-
tions. In 1978, when it became
apparent that the 1976-77 drought was
over, the stored water was sold (see
Bulletin 132-79, pages 88-89). Two non-
SWP contractors (Green Valley Water
District and Tracy Golf and Country
Club) purchased a total of 650 acre-
feet and took delivery in 1978 and

1979.

Kern County Water Agency (KCWA) pur-
chased the remaining 94,526 acre-feet
of stored water for delivery before
December 31, 1983. Through 1983, KCWA
had taken only 73,005 acre-feet, leav-
ing 21,521 acre-feet remaining to be
delivered. At KCWA's request, the
agreement has been amended to extend
the delivery deadline to December 31,
1986.

Kern River Intertie Water. As
described previously in this chapter
under "Aqueduct Operations," more than
750,000 acre-feet of flood water were
diverted into the California Aqueduct
via the Kern River Intertie in 1983.
Most of this water was stored or de-
livered under normal SWP operating
procedures, just as though it had been
pumped from the Delta. However, to
provide additional relief of flooding
in the Tulare Lake Basin, DWR, MWDSC,
and Delta Lands Reclamation District
No. 770 (Delta Lands) signed letter
agreements on February 15, 1983. Under
these agreements, MWDSC reduced its
deliveries of Colorado River water in
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February and March, instead taking de-
livery of 28,464 acre-feet of Intertie
water; Delta Lands paid actual costs of
delivering the water, plus adminis-
trative and variable replacement costs,
less MWDSC's avoided Colorado River
pumping costs.

Under similar agreements signed
February 28, 1983 between DWR, Delta
Lands, and Mojave Water Agency
(Mojave), a total of 34,356 acre-feet
of Intertie water was released to the
Mojave River in February and March.
Mojave used 24,489 acre-feet of this
water for ground water recharge and
9,867 acre-feet flowed past the re-
charge area during a period of high
local runoff. Delta Lands paid the
variable replacement costs for the
recharge water and Mojave paid the
remaining cost. Delta Lands paid the
full costs associated with the other
9,867 acre-feet.

Under other agreements (described in
Bulletin 132-83, page 106), MWDSC
increased its deliveries of entitlement
water by 58,505 acre-feet in May and
June 1983 so that additional Intertie
water could be accepted into the Aque-
duct. Under these arrangements, Delta
Lands paid MWDSC's additional costs.
Because the increased MWDSC deliveries
in May and June were treated as
entitlement water, they are not
included with the Kern River Intertie
water in Tables 3, 4, or 5.

Regulated Delivery of Local Supply.
SWP facilities are also used to trans-
port nonproject water for both long-
term SWP contractors and for other
agencies under various agreements in
order to honor local water rights.
Some of this water just passes through
SWP facilities. Some is stored in SWP
reservoirs for release later in the
year, under agreements by which the
water right holders pay storage fees.
In 1983, a total of 30,539 acre-feet
was delivered in this manner to two
long-term contractors and two other
agencies.




TABLE 5: MONTHLY WATER

(in acre-feet)

Month

Line

No. Contracting Agency and Type of Service JAN FEB MAR APR MAY JUN JUL
FEATHER RIVER SERVICE AREA
County of Butte:

1. Entitlement Water 54 67 46 57 16 0 o]
Last Chance Creek Water District:

2. Regulated Delivery of Local Supply o 0 0 0 0 302 2,583
Plumas County Flood Control and Water

Conservation District:

3. Entitlement Water 0 0 o] 0 20 58 68
Thermalito Irrigation District:

4. Regulated Delivery of Local Supply 0 0 0 0 20 179 334

5. AREA TOTAL 54 67 46 57 56 539 2,985

NORTH BAY SERVICE AREA

Napa County Flood Control and Water
Conservation District:

6. Non~-SWP Water via SWP Facilities 94 68 51 55 87 251 284

Solano County Flood Control and Water
Conservation District:

7. Entitlement Water 0 0 0 0 (] 0 0

8. AREA TOTAL 94 68 51 55 87 251 284

SOUTH BAY SERVICE AREA
Alameda County Flood Control and Water
Conservation District, Zone 7:

9. Entitlement Water 0 16 6 85 140 998 1,059
10. Regulated Delivery of Local Supply 717 606 698 812 1,121 907 1,091
1. Agency Total 717 622 704 897 1,261 1,905 2,150

Alameda County Water District:
12. Entitlement Water 0 0 0 (¢} 0 761 834
13. Regulated Delivery of Local Supply 969 668 727 723 797 288 521
14. Agency Total 969 668 727 723 797 1,049 1,355
Santa Clara Valley Water District:
15. Entitlement Water 4,754 3,785 4,636 6,223 8,243 8,115 9,757
16. AREA TOTAL 6,440 5,075 6,067 7,843 10,301 11,069 13,262

SAN JOAQUIN VALLEY SERVICE AREA
Shell California Production, Inc.
(formerly Belridge 0il Company):

17. Preconsolidation Repayment Water 562 439 465 AT70 439 536 550
County of Kings:

18. Entitlement Water o] 0 0 0 586 308 1,089

19. Article 45(f) Wet Weather Water 0 0 0 0 o 466 284

20. Agency Total o} 0 0 0 586 774 1,373
Devil's Den Water District: R

21. Entitlement Water 0 0 0 1,158 1,969 1,883 1,431
Dudley Ridge Water District:

22. Entitlement Water 550 0 373 2,985 4,290 6,864 7,722

23. Surplus Water 138 4] (o} ¢} 3,281 2,563 4,515

24. Agency Total 686 o] 373 2,985 7,571 9,427 12,237
Empire West Side Irrigation District:

25. Entitlement Water s} 4] 0 (¢} ¢} o} o]
Kern County Water Agency:

26. Entitlement Water 13,821 12,318 13,571 39,469 63,494 107,506 135,510

27. 1977 Emergency Relief Water 55 55 55 55 55 55 55

28. Agency Total 13,876 12,373 13,626 39,524 63,549 107,561 135,565
Oak Flat Weter District:

29. Entitlement Water 0 0 [¢] 278 700 853 1,136
Tracy Golf and Country Club:

30. Wheeling of Federal CVP Water 0 o] 0 0 61 59 76
Tulare Lake Basin Water Storage District:

31. Entitlement Water 282 0 0 0 0 0 (¢}

32. AREA TOTAL 15,408 12,812 14,464 44,415 74,875 121,093 152,368
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DELIVERIES IN 1983

(in acre-feet)
Net Cumulative
1983 Entitlement Not
Month 1983 Entitlement Delivered Through
Contract Not Line
AUG SEP OCT NOV DEC TOTAL Entitlement Delivered 1982 1983 No.
0 2 ) 0 32 51 325 1,200 878 9,953 10,828 1.
3,792 2,053 236 107 0 9,073 - - - - 2.
64 42 5 3 2 262 800 538 3,462 4,000 3.
343 275 155 100 53 1,459 - - - - 4.
4,199 2,372 396 242 106 11,119 2,000 1,413 13,415 14,828 5.
293 240 548 226 90 2,287 - - - - 6.
[¢] o] o [¢] 0 0 950 350 1,950 2,900 7.
293 240 548 226 90 2,287 950 950 1,950 2,900 8.
1,062 733 647 20 0 4,766 25,000 20,234 82,083 102,347 g,
1,10% 1,072 829 958 778 10,694 - - - - 10.
2,167 1,805 1,476 978 778 15,460 - - - - 1.
799 763 ¢ 0 0 3,157 28,400 25,243 169,854 195,097 12,
495 981 1,186 960 998 9,313 - - - - 13,
1,294 1,744 1,186 960 998 12,470 - - - - 14.
9,686 9,382 8,620 7514 6,018 86,733 88,000 1,267 39,515 40,782 15.
13,147 12,931 11,282 9,452 7,794 114,663 141,400 46,744 291,452 338,196 16.
512 405 483 596 614 6,071 - - - - 17.
817 s 0 g o} 2,800 2,800 4} 750 0 18,
[¢] ] 0 0 0 75C - - - - 19.
817 +] o] 0 o 3,550 - - - - 20.
1,468 729 5 1,036 2,980 12,659 12,700 41 5 46 21.
10,691 3,546 3,305 1,287 1.287 42,900 42,900 o] o] 0 22.
o o 78 2,189 255 13,019 - - - - 23.
10,6