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Selected well for which base of fresh water (specific conductance gen-
erally less than 3,000 micromhos per centimeter) was determined. Num-
ber is altitude of base of fresh water, in feet above (+) or below (-) mean

sea level
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Selected wells for which base of fresh water could not be determined.
The letter B indicates that electrical log for well begins at altitude where

conductance of water is greater than 3,000 micromhos per centimeter;
the letter G indicates that electrical log for well ends at altitude where
conductance is less than 3,000 micromhos per centimeter. Number is
altitude, in feet above (+) or below (-) mean sea level, where electrical
log either begins (B) or ends (G)

-2000 ?
Contour showing altitude of base of fresh water (specific conductance
generally less than 3,000 micromhos per centimeter). Queried where

LOCATION AND GENERAL FEATURES

The Central Valley of California consists of the San
Joaquin and the Sacramento Valleys (index map). The
San Joaquin Valley, forming the southern two-thirds of
the Central Valley, is a broad structural trough bordered
on the east by the Sierra Nevada, and on the west by the
Diablo and the Temblor Ranges, which are parts of the
Coast Ranges (geomorphic map). The valley extends 250
miles southeastward from the confluence of the. San
Joaquin and the Sacramento Rivers to the Tehachapi and
the San Emigdio Mountains. The width of the valley
ranges from 25 miles near the Kern River to 55 miles near
the Kings River and averages about 35 miles. The study
area, the southern eight-ninths of the San Joaquin
Valley, includes about 10,000 square miles of the valley
floor.

The warm climate, rich soil, and extensive irrigation

pl. 14)—the Corcoran Clay Member itself is considered
to be of Pleistocene age (Croft and Gordon, 1968, p. 22).
In most places in the valley, the base of fresh water lies
well below the Corcoran, but in an extensive area along
the western side of the valley in T. 23 S., R. 19 E.,, 20 E,
21 E., and part of 22 E.;inT. 24 S.,R.20E,, 21 E., and
part of 22 E.;in T. 25 S., R. 21 E.; and probably in T. 26
S. and parts of R. 21 E. and 22 E., it overlies the
Corcoran.

In order to properly evaluate the salinity, dissolved
solids content, of a water from resistivity data it is
necessary to know the water type. Some of the water
types common to the eastern and western sides of the
valley are shown on the graphs. For example, for a re-
sistivity of 3.3 ohm meters, about 3,000 wmhos/cm,
sodium chloride type water from the western side has a
dissolved-solids content of about 1,800 mg/1; whereas, for

data are inconclusive. Contour interval 400 feet with supplemental make the San Joaquin Valley the largest single agri- the same resistivity, sodium calcium or calcium sodium
200-foot contours (dashed). Datum is mean sea level cultural area in the State and one of the most productive chloride type water has a dissolved-solids content of
'T.55. ? agricultural areas in the country. Water from wells makes about 2,250 mg/l. Furthermore, as a water becomes
Approximate boundary east of which fresh water extends to the base- up the sole irrigation-water supply for about half the more saline, and therefore less resistive, the difference
R.16 E. ment complex; queried where data are inconclusive. After Mitten and irrigated land within the valley, and is a supplemental in dissolved-solids content between two types of water
tikiass: (LX70) aad Fign Sad Lalinns A0, Bee saction 4-L) supply for another quarter of the irrigated areas (Poland having the same resistivity generally becomes larger (see

and Evenson, 1966, p. 242). Ground water also supplies graphs).
T.68 nearly all the municipal, industrial, and domestic needs The salinity of the water directly beneath the base of
8. FTE, oil field for the area. fresh watelr generalli/l inc1.reas]?s grasdua;ly6wéth';lqpth, but
t in some places, such as in T. ., R. ., it increases
,@? ) PUI,{POSE AND SCOPE . rapidly. Data from reports of the California Department
\ T.78 Widespread pumping of ground water in the San of Conservation, Division of Oil and Gas, and data from
cree¥\ 120° Gas field Joaquin Valley began about 1900, and since 1940 logs of deep wells indicate that the base of fresh water is
/ R. 18 E. pumpage has increased at an accelerated rate. In response underlain by nearly everywhere by a basal, saline-water
AR \\\ to the heavy withdrawal of ground water, water levels body of a sodium chloride water type. Because very few
c NS . : have declined rapidly beneath extensive areas of the wells yield water from near the base of fresh water, it is
vr.{ Grand g >~ T.8S. Ar'ea where shallgw ground vs'raFer of poor f:hem!cal quahty3 approaqh- valley. Consequently, it becomes necessary to delineate not known what type of water occurs there, but probably
%, ) S sean st Mol et Aancs o ool et G the base of fresh ground water so that changes in thick- in most areas it is a mixture between the local directly
- f / ates places along the vafley trough. After Davis and others (1964, p. 24, ness of the fresh-water zone can be mo.nitored’ and overlying water type and the underlying sodium chloride

_ il Y pl. 2) limiting depths of water wells can be determined. In turn, water.
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those data will be useful in determining favorable areas
for ground-water storage, and areas and depths for
waste-water disposal wells.

Because other agencies and the U.S. Geological Survey
have collected a vast amount of well log and other data,
most of the information in this report was assembled
from existing files. However, for areas where data were
scanty, a few hundred additional electrical logs were
collected to supplement the available information.

Using that information, the base of fresh water was
determined from electrical logs of wells, chemical
analyses of water from wells, and from data included in
numerous hydrologic and geologic reports. The most
important sources of data were the electrical logs of wells
drilled for oil and gas. In all, about 3,000 electrical logs
were used to interpret ground-water salinity.

DEFINITION OF FRESH GROUND WATER

For the purpose of this study, fresh water is defined as
that water having a maximum specific conductance of
3,000 wmhos/cm (micromhos per centimeter), about
2,000 mg/l (milligrams per liter) dissolved solids. The
value of 3,000 umhos/cm was chosen because it was used
as the criterion for mapping the base of fresh water in the
Sacramento Valley (Olmsted and Davis, 1961, pl. 5), and
because the Federal Water Pollution Control Administra-
tion (1968, table IV-3) considered 2,000 mg/l to be a
limiting dissolved-solids content for the irrigation of most
crops. In addition, two recent reports (Mitten, LeBlanc,
and Bertoldi, 1970, pl. 3, and Page and LeBlanc, 1969,
pl. 17), show contour maps of the base of fresh water
(2,000 mg/1 dissolved solids) for local areas. Because in
places saline water overlies fresh water, the base of fresh
water is here defined as that depth below which only
saline water is available.

In addition to being underlain nearly everywhere by a
saline water body, the fresh water body is locally over-
lain by water containing a dissolved-solids content that
approaches and exceeds 2,000 mg/l (Davis, Lofgren, and
Mack, 1964, p. 24, pl. 2). Some of those areas are shown
on the base of fresh-water map. Mack (1969, p. 2535—
2536) suggests that a markedly drier trend in the climate
within the last 600,000 years is primarily responsible for
the observed vertical changes in concentration.
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