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TABLE 1.—Data from selected gaged and ungaged drainages near the 500-foot contour of the Central Valley of California

[DWR, California Department of Water Resources; MerID Merced Irrigation District; USBR, U.S. Bureau of Reclamation; USCE,
U.S. Army Corps of Engineers; and USGS, U.S. Geological Survey. The complete index number for a station, other than
those preceded by "E” or "W”, consists of an 8-digit number, such as 11407000, which includes the 2-digit area number
"11"plus the 6-digit downstream order number. In this table the "11” has been omitted]

Drain- Pre- Forest Average Years
age cipi- cover runoff pulished Pub-
Index area tation (per- (acre- (number: lished
No. Basin name (mi?) (in.) cent) ft/yr) period) by
W-1 Tecuya Creek 75.2 8 29 1,400
W-1.1 Coal Oil Canyon 19.5 8 1 330
W-2 Pleito Creek 41.6 8 21 730
W-2.1 Unnamed 28 9 1 640
195500 San Emigdio Creek at San Emigdio 48.8 — o 1,160 18:1959-77 USGS
W4 Los Lobos Creek 29.6 9 17 650
W-4.1 Muddy Creek 11.3 7.5 1 160
W-5 Santiago Creek 59.8 10 20 1,800
W-6 Bitter Creek 31.3 8 9 540
W-7 Bitterwater Creek 49.2 8 il 920
W-8 Sandy Creek 33.9 6 1 320
W-9 Broad Creek 485 6 1 480
W-10 Buena Vista Creek 79 6 1 820
W-11 Elk Hills 589 5 1 390
W-12 McKitrick Valley 75.5 7 1 1,100
W-13 Temblor Valley 31.7 7 1 420
W-14 Temblor Creek 23.0 8 19 380
W-15 Salt Creek 8.71 7 1 100
W-16 Chico Martinez Creek 253 7 19 310
W-17 Santos Creek 284 7 1 370
W-18 Media Aqua Creek 23.3 7 1 300
W-19 Bitterwater Creek 104 9 6 2,700
W-20 Packwood Creek 23.7 8 1 410
W-21 Franciscan Creek 22.4 10 1 640
W-21.1 Unnamed 83.1 10 1 2,700
W-22 Cottonwood Creek 28.3 10 1 820
197250°  Avenal Creek near Avenal 5711 — — 1,770 16:1961-77 USGS
W-23 Big Tar Creek 8.47 8 1 130
W-24 Baby King Creek 8.63 8 1 130
W-25 Canoas Creek 49.2 10 17 1,400
W-26 Zapato Chino Creek 61.9 10 34 1,800
W-28 Unnamed 3.57 7 1 37
W-29 Arroyo Toreido (Creek) 7.09 7 K 80
W-30 Arroyo Largo Creek 4.67 7 I 50
W-31 Arroyo Adaso Creek 5.48 7 1 60
W-32 Los Gatos Creek 391 10 39 14,000
W-36 Unnamed 10 7 1 120
W-37 —do.— 12.9 8 i 210
W-38 —do.— 8.24 8 1 130
W-39 Domengine Creek 13.8 10 26 350
W-40 Martinez Creek 9.78 9 14 190
W-41 Salt Creek 27.3 10 38 740
253310 Cantua Creek near Cantua Creek 46.4 = — 1,780 11:1966-77 USGS
W-43 Arroyo Honda Creek 25.8 7 19 320
W-44 Unnamed 3.54 6 1 26
W45 " Arroyo Ciervo 9.32 74 1 110
W-46 Unnamed 6.63 6 1 52
W-47 —do.— 6.16 6 1 48
W-48 Tunney Gulch 31.7 7 2 420
W-49 Unnamed 7.09 7 ik 80
255500 Panoche Creek below 29.3 — —_ 1,850 16:1949-53, USGS
Silver Creek, near Panoche 58-70
W-51 Unnamed 14 8 1 18
W-52 —do.— 2.34 8 1 31
W-53 —do.— 6.32 8 1 94
W-54 —do.— 5.36 8 1 79
W-55 —do.— 3.74 7 1 39
W-56 —do.— 1.39 7 1 13
W-57 —do.— 135 8 1 220
W-58 —do.— 3.39 8 s 47
W-59 —do.— 7.06 8 1 110
W-60 Little Panoche Creek 103 1l 1 4,300
W-61 Unnamed 1.39 8 1 18
W-62 —do.— 2.77 7 1 28
W-63 —do.— 14.8 8 1 240
W-64 —do.— 7.01 7 1 80
W-65 —do.— 6.47 7 1 72
W-66 Ortigalita 474 8 1 880
W-67 Unnamed .92 7 1 8.2
W-68 —do.— 1.39 7 1 13
W-69 —do.— 8.01 7 1 91
W-70 —do.— 1.77 7 1 17
W-71 Salt Creek 8.94 9 1 180
262800 Los Banos Creek near Los Banos 159 9 1 3,410 8:1958-66 USGS
W-73 Unnamed 8.83 9 1 180
263000%  San Luis Creek near Los Banos 84.6 — e 4260 13:1949-63 USGS
W-75 Romero Creek 11.2 14 63 580
W-76 Quinto Creek 15.6 15 74 980
W-77 Garzas Creek 51.2 15 71 3,700
274500°  Orestimba Creek near Newman 134 —_ — 10,430 45:1932-77 USGS
W-79 Crow Creek 21.8 12 39 870
W-80 Unnamed 4.16 12 44 140
W-81 Salado Creek 21.3 12 45 850
274630 Del Puerto Creek near Patterson 72.6 — — 3,120 12:1965-77 USGS
Ww-83 Unnamed 9.25 10 1 240
w-84 Ingram Creek 12.9 10 43 320
W-85 Hospital Creek 32.2 12 65 1,300
W-86 Lone Tree Creek 19.6 11 53 630
304000  Corral Hollow Creek near Tracy 61.6 —_ A 239  8:1958-66 USGS
W-89 Unnamed 1.54 10 1 32
W-90 —do.— 2.31 10 1 51
W-91 —do.— 2.77 11 It 77
W-92 —do.— 5.24 11 1 160
W-93 —do.— 4.16 12 1 150
W-94 —do.— 7 12 1 23
W-95 —do.— 336 13 | 140
W-96 Brushy Creek 7.21 13 1 320
W-97 Kellogg Creek 19.6 14 25 1,100
337500° Marsh Creek near Byron 42.6 — — 5,680 24:1953-77 USGS
W-99 Brions Valley 5.05 14 47 240
W-100 Sand Creek 3.08 14 56 140
W-101 Unnamed 2.97 14 30 140
W-102 —do.— 1.08 35 100 340
W-103 —do.— 1.82 35 94 600
W-104 Alamo Creek 2.62 35 100 900
W-105 Ulatis Creek 3.70 33 84 1,200
454100 Pleasants Creek near Winters 15.9 — — 8,170 19:1951-70 USBR
454000 Putah Creek near Winters 574 == = 367,300 47:1930-77 USGS
W-111 Enos Creek 7.01 27 100 1,500
W-112 Salt Creek 4.78 30 100 1,200
W-114 Unnamed .82 27 100 140
451760 Cache Creek at Rumsey 964 — — 491,200 11:1961-62, USGS
66-77
W-121 Goodnow Slough 1.23 20 51 110
W-122 South Fork Oat Creek 2.25 20 86 220
W-123 North Fork Oat Creek 2.47 20 92 240
W-124 South Fork Buck-Eye Creek 3.54 20 100 360
W-125 Moshoak Creek 4.47 22 100 570
W-126 Buckeye Creek 5.55 23 96 800
W-127 Petroleum Creek 8.71 23 89 1,300
W-128 Salt Creek 7.86 25 96 1,400
W-129 Elk Creek 5.64 21 94 670
W-130 Whisky Creek 3.08 20 100 300
W-131 Sand Creek 10.9 23 94 1,700
W-132 Manzanita Creek 153 24 97 2,700
W-133 Cortina Creek 3.70 22 97 470
W-134 Wialter’s Creek .93 20 100 81
W-135 Salt Creek 12.8 23 86 2,000
W-136 Freshwater Creek 33.9 24 68 6,700
390672 Stone Corral Creek 38.2 — — 4,130 18:1959-64, USGS
near Sites 66-77
W-138 Grapeville Creek 30.2 20 95 3,900
390655 South Fork Willow Creek near Fruto 38.9 — = 3,610 14:1963-77 USGS
W-140 Unnamed 3.85 19 25 360
W-141 Nye Creek 14.6 19 76 1,500
W-142 Unnamed 5.09 18 1 460
W-143 —do.— 7.4 18 9 670
W-144 Hayes Hollow Creek 3.54 18 1 310
W-145 Unnamed .46 18 1 32
W-146 Salt Gulch 1.39 18 1 110
W-147 French Creek 5.39 18 18 460
W-148 Sharp Corral Creek 2.20 18 1 180
390660 Walker Creek at Artois 60.4 — o 15,430 13:1965-78 USGS
388500 Stony Creek near Hamilton City 772 — — 1320,200 33:1940-73 USGS
W-156 Sehorn Creek 6.83 20 55 750
W-157 Jackson Spring 9.2 21 79 1,200
W-158 Burch Creek 7.86 22 69 1,100
W-159 Parker Creek 6.32 22 73 850
W-160 Houghton Creek 8.21 22 81 1,100
382000 Thomes Creek at Paskenta 194 — — 205,800 57:1920-77 USGS
W-162 Mill Creek 17.6 23 24 3,000
380500 Elder Creek at Gerber 136 —_ - 76,070  20:1949-69, USGS
70-77
W-165 Willow Creek 1.23 19 il 110
W-166 Oat Creek 3.74 19 9 350
378800 Red Bank Creek near Red Bluff 89.6 — s 32,100 18:1959-77 USGS
W-172 Reeds Creek 10.3 22 70 1,500
W-173 Unnamed 2.23 21 8 250
W-174 —do.— 1.65 21 1 190
W-175 —do.— 3.00 22 27 380
W-176 North Fork Reed’s Creek 7.78 23 63 1,200
W-177 Unnamed 1.16 22 100 130
W-178 Pine Creek 8.40 23 100 1,300
W-179 Unnamed 5.29 23 100 770
W-180 Dibble Creek 1.23 23 100 150
W-181 North Fork Dibble Creek 431 24 100 670
W-182 Blue Tent Creek 1.70 24 100 240

!Adjusted to indicate the runoff that would occur if there were no storage or diversions along a stream. The record of release below a dam would be about
equal to the computed adjusted (theoretical unimpaired) runoff if the release record was averaged over a long period.
2Included in the 60 stations on which the regression equation was based.

INTRODUCTION

The Central Valley is one of several areas of the Nation in which the ground-water resources are being
studied on a regionwide basis as part of the U.S. Geological Survey Regional Aquifer Systems Analyses
(RASA) Program. In most of the RASA studies, including the Central Valley study, ground-water models are
being used to better analyze and understand the hydrologic system. Important to the proper calibration of
these models is knowledge of streamflow losses or gains and the distribution of these losses or gains. This
atlas summarizes the total average annual surface inflow to the Central Valley of California as near as possible
to the 500-foot contour around the valley. In future RASA studies, the equation developed for estimating
average annual streamflow for ungaged drainages will be used for obtaining the total inflows in water-budget
studies.

The Central Valley of California lies between the Coast Ranges on the west and the Sierra Nevada
on the east and is bounded on the north by Mount Shasta and on the south by the Tehachapi Mountains. The
valley averages about 40 miles in width and about 400 miles in length (16,000 square miles). The valley
below the 500-foot contour comprises the most intensively developed agricultural area in California. In general,
the quantity of precipitation in the Central Valley decreases from north to south and east to west. Mean annual
precipitation ranges from less than 10 inches for much of the southern part of the valley floor to 40 inches
in the northern part of the valley floor and to more than 80 inches for some of the northern mountainous
areas. In the Sierra Nevada, much of the precipitation occurs as snow.

Data on average annual streamflow were compiled from published and unpublished reports and from files
of various agencies. These data are tabulated in table 1. Locations of the basins and the gaging station sites
are shown in figure 1 and are designated by the station number or basin number in both figure 1 and table
1. The number of years of record, inclusive dates, and the agency from which data were obtained at gaged
sites are shown in table 1. Gages on 20 streams on the west side and 53 streams on the east side of the
Central Valley record inflow to the valley.

Multiple regression methods were used to estimate the average annual ungaged inflows. Multiple regression
provides a mathematical equation of the relation between a dependent variable and a set of independent
variables. The dependent variable in this study is the average annual streamflow. The most significant
independent variables are the basin characteristics of area, precipitation, and forest cover (Thomas and
Benson, 1969). The regression was based on data for the period of record through the 1976 water year for
60 gaged streamflow stations, including ephemeral and perennial sites in the vicinity of the Central Valley.
Only 10 of these 60 stations are shown in figure 1 and table 1 because the 10 are the resultant inflows into
the valley from upstream stations. In general, the longer the record, the more reliable the estimate of average
annual streamflow. The resulting equation for the average annual streamflow is as follows:

ng=0.00016(A)1'”(P)2'2“(F)"°'°17
where Q..=average annual streamflow, in cubic feet per second (multiply by 724.5 to convert to acre-feet
per year),

SELECTED REFERENCES

California Department of Public Works, Division of Water Resources, (annual series, 1939-62), Report of
Sacramento-San Joaquin Water Supervision for (1939-62): California Department of Public Works.

California Department of Water Resources, (annual series, 1963-75), Hydrologic data: Volume 2—
Northeastern California; Volume 4—San Joaquin Valley: California Department of Water Resources
Bulletins 130-63 through 130-75.

1978, Index to sources of hydrologic data: California Department of Water Resources Bulletin 23078,
312 p.
Crippen, J. R,, and Beall, R. M., 1970, A proposed streamflow data program for California: U.S. Geological
Survey open-ile report, 46 p., app.

Jorgensen, L. N., Rose, M. A., Busch, R. D., and Bader, J. S., 1971, California streamflow characteristics:
U.S. Geological Survey open-file report, 2 v., 1421 p.

A=drainage area, in square miles,
P=precipitation, in inches, and
F=forest cover, in percent.
The standard error of estimate for the equation above is 43 percent. This means that, on the average, two-

Kahrl, W. L., ed., 1979, California water atlas: Governor’s Office of Planning and Research in cooperation
thirds of the computed flows will be within 43 percent of the actual flow.

with California Department of Water Resources, 117 p.

The standard error of estimate for ephemeral streams for the average annual streamflow is 172 percent.
Therefore, there is a great uncertainty in the results of estimated ephemeral drainages, and estimates for
ephemeral drainages should not be made using the equation when greater accuracy is needed other than for
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The regression equation was used to estimate average annual streamflow from ungaged drainages. The
values for the independent parameters of the ungaged drainages were determined and used in the regression
equation. The drainage areas (the most significant parameter in the regression equation) were outlined and
planimetered on 1:250,000 scale maps; precipitation parameters were obtained from published information
(Rantz, 1969); and the areal percentage of forest cover was obtained by planimetering the forest cover shown
on the 1:250,000-scale maps. The parameters used and the resulting estimate of average annual streamflow
are shown in table 1. Some drainage-area delineations made on 1:250,000 maps were compared with the
same areas delineated on 15- and 7%2-minute Geological Survey quadrangle maps (1:62,500 and 1:24,000
scale, respectively) to determine whether or not there was a significant loss of accuracy by using the smaller
scale map. The 1:250,000 scale maps were found to be sufficiently accurate for determining areas in a study
of this type. The drainage outlines shown in figure 1 are indexed with an arbitrary numbering system
designating the east-side drainages with "E” and west-side drainages with "W". The arbitrary number system
starts with El and W1 on the south end of the valley, south of Bakersfield.

The following is a summary of data from table 1 (amounts are acre-feet per year).

Gaged inflow Ungaged inflow Total inflow Great Basin from Walker River to Truckee River: U.S. Geological Survey Water-Data Reports CA-75-3,

West side 1,572,000 109,000 1,681,000 397 p.; CA 76-3, 397 p.; CA 77-3, 379 p; CA-78-3, 534 p.
East side 29,850,000 207,000 30,057,000 1975-78, Water resources data for California, Volume 4—Northern Central Valley basins and the
Total 31,422,000 316,000 31,738,000 Great Basin from Honey Lake basin to Oregon State line: U.S. Geological Survey Water-Data Reports CA—

Less than 1 percent of the streamflow into the valley had to be estimated using this regression technique; 754, 401 p.; CA 764, 389 p.; CA 774, 425 p.; CA-78-4, 493 p.

therefore, possible errors and inaccuracies in the technique are insignificant.
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FIGURE 1.—Central Valley of California, showing outlines of selected ungaged drainages and the location of gaging stations.

CONVERSION FACTORS

For those readers who may prefer to use metric units rather than inch-pound units, the
conversion factors for the terms used in this report are listed below:

Multiply By To obtain
acre-ft (acre-foot) 0.001233 hm? (cubic hectometer)
ft (foot) 0.3048 m (meter)
ft*/s (cubic foot per second) 0.02832 m?/s (cubic meter per second)
in. (inch) 25.4 mm (millimeter)
mi (mile) 1.609 km (kilometer)
mi? (square mile) 2.590 km? (square kilometer)
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National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum derived from
a general adjustment of the first-order level nets of both the United States and Canada,
formerly called mean sea level.
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