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WATER LEVELS IN OBSERVATION WELLS IN

SANTA BARBARA COUNTY, CALIFORNIA, IN 1957

By Robert E. Evenson

INTRODUCTION

Investigation of the ground-water resources of Santa Barﬁara County was
continued during 1957 by the Geological Survey in cooperation with the
Santa Barbara County Water Agency. Monthly water-level measurements were
made in 203 wells, in 7 of which automatic water-level recorders were
operated. Earlier measurements, covering the period 1941 through 1955,
have been published in Geological Survey Water-Supply Papers; those for
1956 have been released locally in duplicated form. Water-Supply Paper 1068
containg tabulated descripiions of 2,246 wells in existence in 1942 in the
various ground-water basins of the county. The same publication also
contains many watet-levellmeasurements made prior to 1942 by the city of
Santa Barbara, Santa Maria Valley Water Conservation District, San Joaquin
Power Division of the Pacific Gas and Electric Co., Uhion Sugar Co.,

Union 011 Co., and other organizations #nd individuals.

Comprehensive reports on the geology and ground-water resources of the
Sanﬁa Ynez River basin (Upson and Thomasson, 1951), the south-coast basins
(Qpaoﬂ, 1951), the Santa Maria Valley area (Worts, 1951), and the Cuyama
Vailéi.(ﬁééon aﬂd Worts, 1951) have been published as Water-Supply Papers
1107, 1108, 1000, and 1110-B respectively. A report on stream runoff and
Ground-water storage capacity of the Santa Ynez River valley (Troxell and
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Wilson, 1952) was released to the open file in October 1952. A report
appraising the ground-water resources of the Santa Ynez River valley
(Wilson, 1957) has been mimeographed and released locally.

In addition to the water-level measurements made by the Geological
Survey in 1957, measurements made by fhe Santa Maria Valley Water i
Conservation District are included in this report. Not included in this
report are miscellaneous measurements mgde by the Geological Survey
i; approximately 108 selected wells adjaceﬁi to the Santa Ynez River
between Cachuma Dam and éucker Crossing.

The following table shows the scope of the observation-well program

in Santa Barbara County in 1957,

Distribution of observation wells in Santa Barbara County in 1957

:Number of observation wells:

Area :Estab- :Discon- : at 1/ :Number of recording gages:
S : lished : tinued : year : 3
: . : : : end :
:Carpinteria Basin : 0 o 22 -0 :
:Goleta Basin : 4 5 : 31 2 ;
:Santa Ynez River : : : :
: valley : 1 : 2 : 80 : 5 :
¢San Antonio Valley : 1 0 : 5 ; 0 :
:Santa Maria Valley : 0 2 : 46 ; 0 :
:Cuyama Valley : 3 : 0 19 ; 0 ;
Total : 9 9 : 203 ; 7 ;

- . .
a

/ Includes wells equipped with recording gages.

‘H e ae se Jse
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GENEKAL HYDROLOGIC CONDITICNS

The climate in Santa Barbara County is characterized by a short rainy
season in phe winter, and a long dry season in the summer when nearly all
the streams are dry. The extended lack of rainfall during the summer
requires the use of supplemental water to sustain the crops of the
valleys. Nearly all the water used for irrigation is pumped from the
ground-water reservoirs which lie beneath the agricultural lands. In most
areas domestic supplies also are obtained from these underground reservoirs,
although the city of Santa Barbara and the Montecito County Water District
depend largely upon surface storage accumclated behind Gibraltar and Juncal
Dams in the headwaters of the Sancg‘Ynez River. Emergency-wells, however,
are used by these communities during periods of extended drought.

Replenishment of the ground-water reservoirs is dependent‘almost
entirely on winter precipitation. Between 1945 and 1951 precipitation
was below normal and, as a result, replenishment of most of the basins of
the county was insufficient to meet requirements. Ground-water leQels
during this period were drawn down substantially, but the above-average
rainfall of the winter of 1951-52 caused a témpbréry cessation of the
downward trend (see pls. 1 and 2).

The south-coast communities have united to solve their particular
water problem with the building of the Cachuma d#m and distribution
8ystem for the conservation of floodwaters of the Santa fnez River.

In 1957 water from Cachuma Reservoir was supplied to the south-coast

communities to help augment their water supplies.



A plan for the construction of Twitchell Dam on the Cuyama River
in the Santa Maria Valley has been approved. Regulated releases of
floodwaters impounded by this dam will be used to recharge the ground-

water reservoir that lies beneath the Santa Maria plain.

PRECIPITATION

Pfeéipitation in Santa Barbara County occurs principally as rainfall,
which differs greatly from place to-place because of the alinement of the
several mountain ranges with respect to storm movements. The county has
an average annual precipitation ranging from about 6 inches in the Cuyama
Valley to 30 inches or more in the higher~parts of the Santa ¥nez and
San Rafael Mountains.

Data obtained from the U. S. Weather Bureau indicate below-average
precipitation during the water year ended September 30, 1957. At Santa
Barbara, in the southeast corner of the county, 13.86 inches (4.05 inches
below the 90-year average) was recorded; and at Santa Maria, in the north-
west corner of the county, 9.0l inches (4.87 inches below the 72-year
average) was recorded.

Plates 1 and 2 show precipitation at 3 stations, water-level fluctua-
tions in 10 wells;band the cumu:lative departure from normal precipitation
at Saﬁta Maria. These graphs illustrate the relation of ground-water levels
to precipitation. During 'wet' years water levels rise and indicate ground-
water replenishment. During ''dry" years water levels decline and indicate

ground-water depletion.



FLUCTUATIONS OF WATER LEVELS

From about 1945 through 1951 water levels‘throughout Santa.Barbara
County declined steadily as a result of increased water use and below-
average precipitation, Gr&und—water depletion during the years 1945-51
was more seriéus in some basins than in others, depending upon the
magnitude of the difference between withdrawals and replenishment.

In the.winter of 1951-52 above-average pfécipiﬁation wholly ;r almost
wholly replenishe& those basins in which overdraft was small,.whereas
in the basins of large overdraft only a small part of the depleted
storage was restored. Precipitation and streamélow were below-aQerage
in 1953, 1954, and 1955, and water levels in Santa Bafbara couney
generally resumed the downward trend that prevailed during 1945-51.

In the winter of 1955-56 precipitatior over Santa Barbara County
ranged from near normal to above normal, and ground-water levels in
general reflected these differences in precipitation. Below-normal
Precipitation in the winter of 1956-57 was followed by a generally down-
ward trend of water levels.

The following discussion of water-level fluctuations is by ground-
Water basins, because the basins are separated hydrologically. Plates

3 to 9 show the location of observation wells in Santa Barbara County.

Carpinteria Basin

Water levels in the Carpinteria basin generally declined from the

Spring of 1956 to the spring of 1957. The decline of piezometric levels
8



in the area of confined water that underlies the central and western part

of the basin ranged from about lvto 7 feet, and averaged about 5 feet.

In the area of recharge along the base of)the foothills water levels

in the spring of 1957 ranged from about 9 feet higher to 15 feet lower

than in the spring of 1956. The hydrograph of well 4/25-#702 (pl. 1) is

1€dicative of watér—level fluctuations in the area of confined water.

Plate 3 shows the locationm bf observation wells in the Carpinteria Basin.
During 19S7-the cdlléction of water samples for chloride determination

as an indication of sea-water contamination was continued. The ansglyses

of samples coliected from four wells showed no significant incfeage in

chloride. concentration from 1956 to 1957.

Goleta Basin

Water levels in the Goleta Basin rose_in 1957. In the confined-water
area that underlies nearly all the central alluvial plain water levels in
the spring of 1957 ayeraged about 2 feet higher than in the spring of 1956.
Within the recharge area along the base of the foothills, water levels in
the spring of 1957 ranggd fgom about 6 feet higher to 4 feet lower than in
the spring of 1956, and averaged about 3 feet higher. In the western end
offthe Goleta Basin, an area that is hydrologically separate from the rest
of the basin, the water levels in the spring of 1957 averaged 10 to 12 feet
higher than in the spring of 1942, Although water levels in the central
part of the Goleta Basin rose in 1957, they were still about 13 feet lower

than in the spring of 1942.



The hydrographs of wells 4/28-17H11l and 4/28-9A3 (pl. 1) show water-
level fluctuations in the area of confined water and the area of recharge,
respectively. Plate 4 shows the location of observation welis in the Goleta
Basin. In this basin, as in the Carpinteria Basin, periodic sampling of
water from selected wells along the coast revealed no increase in chloride

concentration from 1956 to 1957.

Santa Ynez River Valley

Because the Santa Ynez River valley has several distinct hydrologic
units, the discussion of water-level fluctuations will be given for these
units,

In general, water levels beneath the Santa Ynez River valley declined
from the summer of 1945 through most of 1951. The downward trend was inter-
rupted by a sharp rise in water levels as a result of above-average
precipitation during the winter of 1951-52 and ground water in storage
beneath the Lompoc plain and the alluvial deposits sdjacent to the river was
replenished to near capacity. From 1952 through 1955 water levels again
declined until above-average precipitation during the winter of 1955-56
Teversed this trend. Below-average precipitation during the winter of
l9_56-57 once again resulted in a downward trend of water levels.

The well locations in the Santa Ynez River valley are given on two
fllustrations: Plate 5 shows the Lompoc plain and a short stretch of the
8lluvial deposits adjacent to the river upstream from Robinson Bridge, and
Plate 6 shows the remainder of the alluvial deposits upstream to San Lucas
Bridge and also the Santa Ynez upland.
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Lompoc Frlain

In the spring of 1957 water levels beneath tne Lowpoc plain ranged from
about 1 foot higher to 6 feet lower than in the spring of 1956. Water levels
in the recharge area at £he eastern end and along the southern fringe of the
Lompoc plain show an average decline of about 1 foot during this period.

In the area of confined water the levels declined an average of about
1 foot from the spring of 1956 to the spring of 1957.

The hydrographs of wells 7/35-26J3 and 26J4 (pl. 1) show water-level
fluctuations in the area of confined water and those of wells 7/34-27F4
agd 27L1 (pl. 1) shows fluctuations in the area of recharge.

Collection of water samples for the determination of chloride concen-
tgation as an indication of sea-water contamination was continued during
1957, and the analyses showed no increase; in fact, the chloride concen-

tration has not changed appreciably over the past 16 years of record.
Alluvial Deposits
Between San Lucas Bridge and Robinson Bridge

In the spring of 1957 water levels in wells near the river between
San Lucas Bridge and Robinson Bridge ranged from about 1 foot higher to

4 feet lower than in the spring of 1956 and averaged about 1 foot lower.
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Santa Ynez Upland

Water levels in the observation wells on the Santa Ynez upland (pl. 6)
declined, on the average, about 3 feet from the spring of 1956 to the spring
of 1957. Net changes in water leveléiranged from no change at the southern
end of the upland to a decline of aboﬁt 6 feet in the central part. The
hydrograph of well 6/30-6A1 (pl. 1), considered to be representative for
the upland, shows the water level declined about 3 feet from the spring of
1956 to the spring of 1957. Water levels in the spring of 1957 were,

on the average, about 33 feet lower than the levels in the spring of 1942.

San Antonio Valley

In general, water levels measured in wells in the central part of the
San Antonio Valley (pl. 7) showed a slight decline of about 1 foot from
the spring of 1956 to the spring of 1957. Smaller declines were observed
farther west, where the water level in well 8/32-23Bl, near Harris,

declined only a fraction of a foot.

Santa Maria Valley

The Santa Maria Valley area (pl. 8) is the largest agricultural district
in Santa Barbara County. It consists of the broad alluvial plain adjacent

to the Santa Maria River, the elevated terrace areas to the north and south
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of this plain, and the relatively small alluvial plain adjacent to the
Sisquoc River.

In the confined-water area, which underlies thg western half of the
Santa Maria plain, water levels declined an average of about 2 feet in 1957.
The average water levels in this area in the spring of 1957 were about'

24 feet lower than the levels in the spring of 1942. The hydrograph of
well 10/35-7F1 (pl. 2) is typical of the wells along the seaward edge

of the confined-water area and ghows that water levgls in tﬁis.psrt of the
area have not changed significantly for the period of record.

The water levels in the remainder of the plain (rechargé area) in the
spring of 1957 ranged from about 7 feet higher to 8 feet lower than in the
spring of 1956 and averaged about 3 feet {qwer. Water levels in the recharge
area in the spring of 1957 were 44 feet léwer than they were in the spring of
1942, The Hydrographs of wells 9/33-2A1, 10/34-14E2, and 14E3 (pl. 2) are
txpicél of the wells in the recharge area. Beneath the Sisquoc plain,
uﬁstream from Fuglers Point, the water-level declines were slightly greater
than in the recharge area as a whole and averaged about 4 feet for the year.

| The chloride content of well waters at the western end of the Santa
Maria Valley remained essentizlly the same as in previous years and averaged
less than 100 ppm. Water levels near the coast remained above sea level,

and consequently there was no immediate threat of sea-water encroachment.
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Cuyama Valley

The Cuyama Valley (pl. 9) is a broad semiarid valley in the extreme
northeastern part of Santa Barbara County. Prior to 1946 there was no
electric power in the valley, and this tended to restrict intemnsive
irrigation. Consequently, water levels in the principal agricultural area
near the western end of the valley remained fairly static until heavy
withdrawals began in 1946. A hydrograph for welis 10/25-30F1 and Pl
(pl. 2) shows the start of the decline in water level and its continuation
in subsequent years because of the increased irrigation demands and
subnormal precipitation.

The subnormal precipitation in 1957, coupled with increased pumping,
resulted in a continued lowering of the water table. From the spring of
1936 to the spring of 1957 water-level fluctuations ranged from a rise of
about 2 feet at the downstream end of the valley to a decline of about
5 feet near Ozena at the upstream end; the average change in water level
from the spring of 1955 to the spring of 1$57 was a decline of about
2 feet. Since 1946, when electric power was brought into the Cuyama
Valley, water levels in observation wells have declined on the average

about 29 feet.
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RECORDS OF WATER LEVELS

The following records of water levels in observation wells in Santa
2arbara County are arranged in numerical order within each of the ground-
water basins. The well numbers indicate their locations according to the
rectanguiar system of subdivision of public land.

For example, in the number 4/25-19F4, the part of the number preceding
the bar indicates the township (T. 4 N.), the part between the bar and the
hyphen shows the range (R. 25 W.), the digits between the hyphen and the
letter indicate the section (sec. 19), and the letter indicates the

40-acre subdivision of the section as shown in the accompanying diagram.

D CiB ia
. M; L K iJ
NDP QR

Within each 40-acre tract the wells are numbered serially, as indicated
by the'final digit of the number. Thus, well 4/25-19F4 is the fourth well
to be listed in the SE4NWY% sec. 19, T. &4 N., R. 25 W.

All water-level measuremencs in the following records are expressed in
feet bélow land-surface datum, which is a fixed plane of reference for

each well and approximates the average land surface at the well.
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Water levels near month end, 1957: The actual dates of U. S. Geological
1/
Survey water-level measurements in the several valleys in 1957 are

listed below.

Month Carpinteria Goleta Santa San Santa Cuyama
Ynez Antonio Maria
Jan. 28 25 29, 31 31 31 30
Feb. 25 25 26, 27 28 28 26
Mar. 18 25 20, 21 20 20 21
Apr. 29 26 26, 30 23 23 24
May 31 31 28, 29 29 29 28
June 28 28 25, 26 26 26 25
July 24 24 24, 26 25 25 24
Aug. 29 30 27, 28 22 22 21
Sept. Oct. 2 Oct. 1 23, 27 27 27 26
Oct. 28 28 29, 30 31 31 29
Nov. 25 25 25, 26 26 26 27
Dec. 31 31 27, 30 27 27 26

1/ Water-level measurements by the Santa Maria Valley Water
Conservation District (g) are made on the first of the month
(Jan., Apr., July, and Cect.)
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