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WATER BUDGETS FOR MAJOR STREAMS IN THE CENTRAL VALLEY, CALIFORNIA, 1961-77

By James R. Mullen and Paul Nady

ABSTRACT

This report is a compilation of annual streamflow data for 20 major 
stream systems in the Central Valley of California for water years 1961-77. 
The water-budget tables list gaged and ungaged inflow from tributaries and 
canals, diversions, and gaged outflow. Theoretical outflow and gain or loss 
in a reach are computed. A schematic diagram and explanation of the data are 
provided for each water-budget table.

INTRODUCTION

The Central Valley of California is located between the Coast Ranges on 
the west and the Sierra Nevada on the east. It is bounded on the north by the 
Cascade Range and on the south by the Tehachapi Mountains (fig. 1). The 
valley averages about 50 miles in width and about 400 miles in length. Its 
northern part is named the Sacramento Valley and its southern part is named 
the San Joaquin Valley.

This report contains summaries of surface-water data used in computing 
gains and losses in major river reaches in the Central Valley. These 
estimates of gains and losses to or from major streams in the valley will be 
used in a regional ground-water-flow model (A. K. Williamson, U.S. Geological 
Survey, written commun., 1985). The water-budget tables list gaged and 
ungaged inflow from tributaries and canals, diversions, and gaged outflow. 
The ungaged tributary inflows were estimated by multiple-regression methods 
(Nady and Larragueta, 1982).
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Method

The losses or gains in the water-budget tables were computed for selected 
reaches of rivers as follows:

Qt = Qin + T + I - D (1)

Qloss = Qt - Qout (2)

where
Qt is theoretical outflow,
Qin is gaged inflow,
T is tributary inflow,
I is inflow from canals,
D is diversions (canals and pumpage),
Qloss is loss in reach or gain (-), and
Qout is gaged outflow.

The tables reflect losses caused by evaporation, transpiration, and 
measurement error; however, these are not identified specifically. These 
losses are included in the losses or gains shown in the tables. Twenty major 
stream systems are summarized. The general format for each stream is:

(1) Schematic diagram of the stream system,
(2) An explanation of each line of the water-budget table, and
(3) Water-budget table.

The schematic diagram of the stream system emphasizes the major features; 
significant data points have been included. The number in the left margin is 
the line number for the data on the table and the explanation page. The river 
mileage (rm) numbers on the schematic diagram are a reference distance up­ 
stream from the mouth of the stream or the lowest point in the stream system.

The explanation page for the tables provides the reader with the source 
of the data. Use of the U.S. Geological Survey station number system (such as 
11452000) indicates that the data on that line were either collected or 
reviewed by the Geological Survey and published in the annual report (U.S. 
Geological Survey Water Resources Data for California). Use of the California 
Department of Water Resources (DWR) number system (such as AO-1200) indicates 
that the data on that line were either collected or reviewed by DWR and 
published in the annual report (California Department of Water Resources 
Bulletin 130). The remainder of the lines list the source. Abbreviations of 
an agency's name are used on subsequent lines on the same page. The data in 
the tables were rounded to the nearest 100 acre-ft/yr to compress the data 
into a manageable format area. Therefore, the totals derived from the 
addition and subtraction of lines as indicated in the explanations do not 
agree exactly with the sum of the components. The mean represents average 
discharge for 1961-77.

Water budgets for the Sacramento River are not included in this report 
because estimates of losses (and gains) to ground water are subject to larger 
errors than on other streams. This is because there are substantial 
unmeasured surface-water inflows and the higher ratio of main-channel flow to



loss causes a magnification of the effect of measurement error. In addition, 
some of the data are available only from April to October. The California 
Department of Water Resources (Donald H. Taylor, DWR, written commun., 1977) 
has tabulated monthly water budgets for the summer season for 1960-77 in 
addition to tabulations previously reported for 1948-59.

Base Period

A base period of water years 1961-77 was selected for this study because 
this timespan reflects the cyclical characteristics of water supplies in the 
Central Valley. In addition, this particular period was selected to determine 
gains and losses to be used in a regional ground-water-flow model (A. K. 
Williamson, U.S. Geological Survey, written commun., 1985). This 17-year 
period includes reliable records of measureable water supply and use during a 
series of wet and dry years. The beginning and the end of the base period 
were preceded by a series of dry years so that errors of analysis resulting 
from percolating water in transit to aquifers were minimized.
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EXPLANATION FOR SCHEMATICS 

A GAGING STATION

___ STREAM, OPEN FLUME, OR CANAL 
Arrow indicates direction of flow

PENSTOCK, TUNNEL, CLOSED FLUME, OR PIPE- 
~~~~~ Arrow indicates direction of flow

3 LINE NUMBER--Number corresponds to water- 
budget table and explanation



Line
Number

KERN RIVER 

Schematic

ISABELLA LAKE 
11190500

rm 65.0

10

12

13

Kern River below Isabella 
Dam

rm 57.8

Kern River near Democrat 
Springs

rm 35.5 

rm 20.7

Beardsley Canal rm 19.6

I

A rm 45.5

A Kern River near Bakersfield (first 
point of measurement)

Carrier Canal (Eastside Canal)

rm 18.3

14,15,20 CalToway Canal rm 15.0

11

16,17

21

Friant-Kern Canal

rm 7.8 

Pioneer Canal rm 7.8

rm 64.4

Borel Canal below 
Isabella Dam

Conduit No. 1

Kern Island Canal

Stine Canal (Fanners Canal)

rm 10.4

James Canal (Buena Vista Canal)

29 Kern River (second point of A 
measurement)

Alternate (second point of 
measurement)

River Canal

rm 0.0
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TULE RIVER

Line 
Number Schematic
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4,20

21^ __
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24 L 

6 

1 

8 

25 __ >
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10 

28 L

13 

16

19

SUCCESS LAKE 
n-, i 11204700

Pioneer Ditch    i     
below Success Dam A

4                       J

rm 37.4 L 

rm 36.0 

rm 22.0 A Porter Slough at
*  * Porterville

rm 17.5 Porter Slough 
Ditch

rm 34.4

^ rm 15.9 Porter Slough near 
Porterville 

rm 32.4

Hubbs-Miner Ditch

rm 28.6 

Friant-Kern Canal Siphon 

rm 14.2 N. 

\^rm 26.1

rm 26.1

\rm 12.2 Porter Slough at 
Road 192

rm 25.7 L 

rm 23.0 L 

rm 0 Elk Bayou

rm 37.6

\ Tule River below Success Dam 

Campbell Moreland Ditch

rm 35.8 

Vandalia Ditch

Poplar Ditch      l              ».

rm 30.9 

Rhodes-Fines Ditch                  », 

Siphon, Friant-Kern Canal

Woods Central Ditch

i Tule River below Porterville 

^ Tule River at Oettle Bridge 

rm 8.0

rm 0.0 A Tule River at Turnbull Weir
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KAWEAH RIVER 
Line Main stem 

Number Schematic

Lake Kaweah 
11210900

rm 17.8 

1 ^ Hawkeye Ditch

2 rm 17.4

3 

4 rm 16.8 L

5 Dry Creek near Lemoncove

6 Wutchumna Ditch

9 L 
- St. Johns River

10 rm 14.0 ) 

11,12 rm 13.0

17 Friant-Kern Canal                         »

18 

21 rm 9.5 L

22 rm 7.4 

23 rm 6.5 

24 Ketchum Ditch

25 rm 5.4 

26 Packwood Canal

27 Tulare Irrigation District
Main Canal 

28 Fleming Ditch

29 rm 2.8 

30 rm 2.5 

31 rm 1.0 

34 rm 0 L

rm 17.4 

Lemoncove Ditch

Foothill Ditch

i Kaweah River below Terminus Dam 

rm 16.0

rm 15.4 

^ Kaweah River at McKay Point

\ Kaweah River below McKay Point 

Hamilton Ditch and Hanna Ranch
riparian 

rm 10.5 siphon

Consolidated Peoples Ditch                   r _________ ».

^ Kaweah River below Consolidated 
Peoples Ditch

Deep Creek      -           +

Crocker Cut Creek

rm 6.0 

Tulare Irrigation Co. Canal

rm 5.3 

rm 5.2 siphon

rm 4.5

Packwood Creek                  » 

Oakes Ditch

Evans Ditch

i Mill Creek

17
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ST. JOHNS RIVER 
(from Kaweah River)

Line 
Number Schematic

1

2 

3 

4 

9 

10 

11 

12

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

25

McKay Point, Kaweah River

St. Johns River below L 
McKay Point

rm 39.8 

rm 37.5 

Sweeney riparian pump

Friant-Kern Canal                         »

rm 36.0 

rm 35.5 

rm 34.5

Fisher Ranch, riparian

. Mathews Ditch

rm 27.5 

Uphill Ditch

rm 25.5 

rm 23.5 

rm 21.5 

Harrell Ranch, upper

^ Harrell Ranch, lower

rm 18.3 

rm 13.9 *-

\ rm 41.0 

Longs Canal ^

Sweeney Ditch

rm 37.5 

Siphon, rm 36.6

Ketchum Ditch .

Packwood Canal .

Tulare Irrigation District
Main Canal r 

rm 34.0 

rm 29.0 

Jennings Ditch

rm 26.0 

Modoc Ditch

St. Johns Ditch

Goshen Ditch .

rm 21.3 

rm 19.3 

Harrell Ranch, riparian

-^ St. Johns River at Cross Creek
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KINGS RIVER 
Line 

Number Schematic

PINE FLAT LAKE 
11221000

rm 90.0 

rm 89.4 

rm 88.2 

Hughes Creek

2 rm 84.4 

Gould-Enterprise Canal
Friant-Kern Canal

3 Fresno Canal

4 Consolidated Canal

9 rm 67.5 L 

10 rm 54.9

13 rm 54.5 L 
Cole Slough

14 Liberty Canal^       1             

15 Grant and "A" Canals

16 ^ Murphy Slough

17 rm 41.7

18

22 rm 37.6 L 

Island Weir

24

23

27 North Fork Kings River 
below Island Weir 4^ 

rm 32.2 J,

Kings River below Pine Flat Dam 

Mill Creek near Piedra

rm 86.6 

Alta Main Canal

rm 82.4 
rm 80.9 siphon

rm 80.7

A Kings River at Reedley Narrows 

Peoples Canal
Lakelands Canal                 »>

\ Kings River below Peoples Weir 
rm 54. 1

Last Chance Canal

Lemoore Canal

\k Kings River below Lemoore Weir 

Army Weir
rm 32.3 

Clarks Fork, Kings River

Island CanalI             »,

\ t
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28

33

29
30

46

47

48

50

51

55

Schematic 
(Kings River Continued)

Crescent Weir rm 27.0

Fresno Slough below Crescent 
Weir

Crescent Canal
Summit Lake Canal

rm 21.7 

Empire Westside Canal

Westlake Canal

Empire Weir No. 1

Blakeley Canal

Empire Weir No. 2

Crescent Bypass to South Fork 
Kings River

Clarks Fork Kings River

rm 15.2 

rm 14.7 

Stratford Canal
rm 14.5

Tulare Lake Canal
rm 9.2

rm 0

Kings River below Empire Weir No. 2 

Tule River
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Schematic 
(Kings River Continued)

33

34

37

rm 33.6

rm 24.2
Stinson Weir

rm 24.1 

Murphy Slough

rm 16.6 

Fish Slough

rm 13.6 
James Bypass

41 James Bypass near San 
Joaquin

rm 0

Crescent Weir

Fresno Slough below Crescent Weir 

Stinson Canal w

Fresno Slough at Stinson Weir 

rm 23.1

Fresno Slough

A rm 6.0

To San Joaquin River
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Line 
Number

SAN JOAQUIN RIVER 

Schematic

Millerton Lake 
11250100

1

2

3

4

5

6

7,21

8

10

14

15

22 _

23 ~ 

20

rm 193.6 

Madera Canal at Friant

rm 192.0 

Two unnamed tributaries

rm 186.9 

Madera I.D. spill

Chowchilla Bypass

26

27

28

29

rm 129.9

rm 127.1 

rm 122.2

Fresno River

Berenda Slough 
Ash Slough 
Chowchilla River

Ungaged flow 
in 1967, 69, 70

2^Eastside Bypass 
near El Nido

Dutchman Creek 

Deadman Creek 

Mariposa Creek

Owens Creek

Friant-Kern Canal at Friant

San Joaquin River below Friant

Little Dry Creek

rm 156.2

rm 140.6

James Bypass near San Joaquin

Fresno Slough

Delta Mendota Canal to Mendota Pool

^ San Joaquin River near Mendota 

Firebaugh Wasteway Drain

rm 106.4 ^A San Joaquin River near Dos Palos

rm 93.3

32



30

35 

36 

40

41 

42 

43

44 

48

49 

50 

51 

55

56 

60

61 

62 

63 

64 

65 

70

71 

75

Schematic
(San Joaquin Ri 

J Ttear Creek

rm 59.6 L 

rm 55.5 

rm 52.3 L

rm 48.6

rm 46.8 

Merced River

rm 45.3 2 

Merced Slough

Laterals No. 6 and 7

rm 36.3 

rm 35.4 L

Lateral No. 5

rm 25.9 L 

Lateral No. 3

rm 21.0 

Lateral No. 2

Tuolumne River

Lateral No. 4

rm 5.2 L 

Stanislaus River

rm 0 L

ver- -Continued)

rm 62.6

^ San Joaquin River near Stevinson

Salt Sloughu..  _... .__ ,__.. .. ..,_. ....
A San Joaquin River at Freraont Ford 

Bridge

Mud Slough
* n 

Los Banos Creek

Newman Wasteway

rm 45.5 

^ San Joaquin River near Newman

rm 43.3 

rm 39.9 

Orestimba Creek

^ San Joaquin River at Crows Landing 
Bridge

rm 30.7

!i San Joaquin River at Patterson 
Bridge

rm 21.6 

Del Puerto Creek near Patterson

rm 18.3 

rm 11.5 

rm 8.9

^ San Joaquin River at Maze Road 
Bridge

rm 3.0 

A San Joaquin River near Vernalis

33
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Line 
Number

CHOWCHILLA RIVER 

Schematic

H. V. EASTMAN LAKE 
11258990

rm 29.8 

rm 29.4 

rm 28.4
Raynor Creek

rm 27.9 

Ten unnamed tributaries

rm 20.0

Santa Fe Blvd.

Chowchilla River below Buchanan Dam 

Wildcat Creek

Chowchilla River below Raynor Creek 

Seven unnamed tributaries

Diversion dam

Madera Canal

Berenda Slough

Ash Slough

rm 16.9 A A

rm 0 I Justin Canal (from Ash Slough) 

River ends about 2 rm from the San Joaquin River
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MERCED RIVER

Line 
Number Schematic

LAKE McCLURE 
11269500

1 Northside Canal

rm 54.6

2 rm 54.4 L 

3 rm 51.9 

rm 51.6

Unnamed canal

rm 48.8

Unnamed canal

Unnamed canal

7 rm 47.1 L 

Dana Slough Ditch

rm 46.2

Ingalsbe Slough

8 Dry Creek near Snelling

12 rm 28.4 L 

13 rm 22.4 

14 Highline Canal Spill

rm 11.2 

rm 7.9 

18 rm 4.8 L 

19 Merced River Slough

^ v San Joaquin River ,

rm 54.7 

Merced Falls diversion dam

^ Merced Falls below Merced Falls Dam 

Main Canal

Snelling Dam

rm 48.9 

Diversion dam

rm 48.0 

rm 47.3 Diversion dam

^ Merced River below Snelling 

Diversion dam

rm 36.9 

rm 32.5 

i Merced River at Cressey 

Livingston Canal Spill

rm 15.7 

Aqueduct (negligible)

Aqueduct (negligible)

^ Merced River near Stevinson 

rm 2.4 

rm 0

47
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Line 
Number

TUOLUMNE RIVER 

Schematic

5

9

10

11

12

13

LA GRANGE 
RESERVOIR

rm 54.2

Modesto Canal

rm 53.8

Turlock Canal

A Tuolumne River below La Grange Dam

Mill Gulch ^

Gasburg Creek

Morton Gulch

Upper Dominici Creek

Lower Dominici Creek,

rm 47.3 

Rairden Gulch

Salter Gulch ^

Warner Gulch

Ketcham Slough

Dan Casey Slough

rm 34.2 

rm 33.1 L

Waterford Irrigation 
District Spill

Santa Fe Lateral No. 1 Spill

rm 21.0 

Airport Lateral No. 1 Spill

rm 53.3 

rm 52.3 

rm 51.6 

rm 50.9 

rm 49.9 

Peaslee Creek4                    

rm 46.9 

rm 43.0 

rm 42.2 

rm ' 40 . 0 

rm 36.6 

Hickman Spillway

^ Tuolumne River at Hickma 

rm 33.0

rm 22.5 

Ceres Main Canal Spill

rm 18.4

50



14

15

19

20

21

25

26

27

TUOLUMNE RIVER 
(Schematic Continued)

Dry Creek near Modesto

Lateral No. 2 Spill

rm 16.8 

rm 10.6 

Baker Shiloh Pipeline

rm 3 

Lateral No. 5 Spill

Butler Spill

San Joaquin River

A

A

rm 16.9

Tuolumne River at Modesto 

Lateral No. 1 Spill

rm 3.9

Tuolumne River at Tuolumne City

rm 1.8

rm 1.5

rm 0

51
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STANISLAUS RIVER 

Schematic

NEW MELONES RESERVOIR 
11299000

South San Joaquin Canal

rm 58.8

rm 57.8 

Thirteen tributaries

A Stanislaus River below Goodwin Dam

rm 46.9

Unnamed tributary
Lesini Creek
Rodden Creek
Unnamed tributary

A Stanislaus River at Orange Blossom 
Bridge

rm 46.8 
rm 44.9 
rm 43.7 
rm 39.0

rm 33.3 

rm 31.8 

Unnamed tributary

South San Joaquin Main Canal
Spin

rm 21.9 
Unnamed tributary

rm 19.0 

rm 16.6 

rm 11.2 

rm 9.9 

rm 1.6 

San Joaquin River

Oakdale Canal
Goodwin Dam

A Stanislaus River at Riverbank 

Spenker Spill

rm 30.9 

rm 29.5 

Unnamed tributary
rm 20.1

Modesto Main Canal

A Stanislaus River at Ripon 

Lateral Nos. 6 and 8

A Stanislaus River at Koetitz Ranch 

Lateral Nos. 3 and 7

rm 0
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Number
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10

rm 36.7 

rm 32.4 

Unnamed tributary

COSUMNES RIVER 

Schematic

Cosumnes River at Michigan Bar 

Arkansas Creek

Deer Creek near Sloughhouse

rm 11.2 

rm 8.4 

rm 5.1 

rm 2.0

A

Mokelumne River

rm 30.8

Four unnamed tributaries

rm 11.5

A Cosumnes River at McConnell 

Badger Creek

Laguna Creek

Grissley Slough

rm 0
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Line 
Number

AMERICAN RIVER

Schematic

Lake Natoma
rm 23.0 

rm 22.6 

Five unnamed tributaries

rm 6.6 

Strong Ranch Slough

Chicken Ranch Slough

rm 0

A

American River at Fair Oaks

American River at Sacramento 

rm 5.5 

rm 5.4 

Sacramento River
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BEAR RIVER
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Number
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rm 11.2
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Algodon Slough

rm 2.8 

rm 0

A Bear River near Wheatland 

rm 4.1 

rm 3.5 

Yankee Slough

Feather River
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Line 
Number

YUBA RIVER

Schematic

ENGLEBRIGHT 
LAKE

rm 23.7 

rm 23.3 

rm 22.8 

rm 18.2 

Eight unnamed tributaries

rm 17.2

Dry Creek near Browns Valley

.Cordua Canal

rm 5.9 

rm 0

Yuba River below Englebright Dam 

Deer Creek near Smartville

Sanford Creek

Six unnamed tributaries

Brooks Creek

rm 13.5

rm 11.2

Yuba River near Marysville

Feather River
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Line 
Number

5

1

7

11

12

13

17

18

22

23

27

FEATHER RIVER 
(1961-67)

Schematic

LAKE OROVILLE
(under construction)

11406800
rm 70.4 

rm 65.3 

Western Canal

rm 52.9 

rm 49.7 

rm 44.4 

rm 29.8 

rm 28.0 

rm 27.3 

rm 23.0 

rm 11.0 

rm 9.2 

rm 0

Feather River at Oroville

rm 60.7

Unnamed tributary

Feather River near Gridley 

Honcut Creek

Jack Slough

Feather River at Yuba City 

Yuba River

Feather River below Shanghai Bend 

Bear River

A Feather River at Nicolaus 

Sacramento River
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FEATHER RIVER 
(1968-77)

Line 
Number Schematic

LAKE OROVILLE 
11406800

rm 70.4

5 rm 65.3 L
\ r

1 Western Canal

2 Richvale Canal Thermalito
Afterbay 

3 4 P.G. and E. 11406870
Lateral 

4 Sutter Butte
Canal

6 rm 61.2 i      »

7 rm 52.9 

11 rm 49.7 L 

12 rm 44.4 

13 rm 29.8 

17 rm 28.0 L 

18 rm 27.3 

22 rm 23.0 

23 rm 11.0 

27 rm 9.2 L 

rm 0 ,

rm 65.9 

^ Feather River at Oroville

Therraalito Afterbay release 

Unnamed tributary

^ Feather River near Gridley 

Honcut Creek

Jack Slough

^ Feather River at Yuba City 

Yuba River

Feather River below Shanghai Bend 

Bear River

^ Feather River at Nicolaus 

f Sacramento River ^
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Number Schematic

LAKE BERRYESSA 
11453900
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1 rm 25.1 L 

Three unnamed tributaries .
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Four unnamed tributaries ^

3 Pleasants Creek

4 ^ Putah South Canal
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6 rm 17.4 
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14 rm 9.9 ^

19 rm 4.3 A South Fork Putah
*~~* Creek near Davis

rm 0 
4 v

\ Putah 

rm 24. 

Three

rm 21. 

rm 20. 

rm 19. 

rm 19.

Creek near Winters 

3 

unnamed tributaries

4 

9 

9 

4

Dry Creek

^ Putah 

^ Putah 

rm 8.2 

rm 6.0
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