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GROUND-WATER INVENTORY FOR 1964, EDWARDS AIR FORCE BASE, CALIFORNIA

By P. W. Giessner and S. G. Robson

SUMMARY AND CONCLUSIONS

The water supply for Edwards Air Force Base is ground water
pumped from wells., Because recharge to the ground-water supply is
very small, constant surveillance of the quantity and quality of the
water stored in the underground basin is maintained. This report,
covering the period March 1964 through March 1965, 1s the eighth
annual inventory made at the request of the Department of the Air
Force. The results of the current study are summarized below.

1. Ground-water pumpage.-—Ground-water pumpage by

the base for all uses during the calendar year 1964 was
about 7,220 acre-feet, most of which was pumped from the

Main Baée, East Camp, and North Base wells.



2. Water-level fluctuations.--In the Main Base, East Camp,
Rosamond, and North Muroc storage units, water levels declined
about 0.2 to 9.3 feet in 1964,

3. Ground water in storage.é-Ground waﬁer in storage beneath
and adjacent to the base in 1952 was estimated by Dutcher (1958,
p. 40) to be 1,500,000 acre-feet. Depletion of ground water in
storage during the period March 1964 to March 1965 was about
15,800 acre-feet. Depletion during the period 1952-65 ié about

135,300 acre-feet, an average of about 10,400 acre-feet per year,

4. Quality of water,--Chemical analyses'of water, collected
annually from the principal base-supply wells, indicate no appreciable
deterioration of quality. However, some deterioration occurred at
North Base well 10N/9W-7A2,

The chloride content in water from well 10N/9W-7A2 (NB-2),
as indicated by a sample collected in 1964, was 960 ppm (parts per
million). Experience has shown that the chloride content in water
from this well is related to the length of time the well is idle
prior to pumping for sampling. Efforts will be made in 1965 to

determine the source of the water of high-chloride content.

Analyses of water samples from well 9N/10W-16C2 show that
major-constituent concentrations have decreased 70 to 85 percent

from the values determined in 1963,



5. New wells.——-In May 1964 & new well was drilled at North
Base to a depth of 500 feet; the yield was 2,200 gpm (gallons per

minute).



PURPOSE AND SCOPE OF THE CONTINUING INVENTORY

This report, for the period March 1964 through March 1965, is
the eighth annual inventory of ground-water conditions at Edwards
Air Force Base, Los Angeles, Kern, and San Bernardino Counties,
Calif. It was prepared by the U.S. Geological Survey in coopera-
tion with the Air Force. The area of investigation is shown on

figure 1.

The geoclogy and ground-water resources of the Edwards Air Force-
Base area were described by Dutcher and Worts (1958). Basic data
are contaiged in a report by Dutcher, Bader, Hiltgen, and others (1962),
The continuing inventory, submitted annually since 1958, has
as its purpose the collection, analysis, and interpretation of
hydrologic data necessary to keép the Air Force advised of curremt

water-supply conditions on the base.



The scope of the program requested by the Air Force is as
follows: (1) To continue -periodic watey-level measurememts.in key
observation wells on the base to estimate the qna§£i£§ of
ground water in storage; (2) to continue to inte;pret chemical
analyses of water from base wells to detect any changes in chemi-
cal quality of ground water and, in particular, to detect any
deterioration of quality due to return of sewage effluent, downward
movement of water of inferior quality from the shallow water bodies,
or migration af water of poor quality from local areas near the
margins of the basins toward the base wells; and, as funds permit,
to collect water samples periodically from key wells to supplement
the base sampling program; (3) to continue as technical adviser on
water-supply problems at Edwards Air Force Base; and (4) to prepare
a brief annual report incorporating the findings made during the
continuing inventory, including a summary of ground-water pumpage,
an estimate of groﬁnd water in storage, hydrographs of water-level
measurements, chemical analyses, and other basic data.

The work was done by the U.S. Geological Survey, Water
Resources Division, under the immediate supervision of L. C. Dutcher,
chief of the Garden Grove subdistrict office, and under the general
supervision of Walter Hofmann, district chief in charge of water-

resources investigations in California.

10



The well-numbering system was described by Dutcher and others
(1962). For convenience of reference, table 1 presents a cross
index of the well numbers used by Edwards Air Force Base and those

used by the Geological Survey.
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Table 1.--Cross index of Edwards Air Force Base and Geological Survey

well numbers

Base number or name  : Abbreviateglz UsSGs ., Basin and ground- . Use
‘base number=' number | water storage unit |
Lancaster basin
Main Base well 1 MB- 1 9N/ 9W~ 6L1 Main Base (adjacent) (a)
3 MB- 3 9N/ 9W- 6E1 Main Base (adjacent) (b)
5 MB- 5 9N/ 9W- 6A1 Main Base (adjacent) (a)
6 MB- 6 9N/10W-12R1 Main Base (adjacent) (c)
6A MB- 6A 9N/10W-24F1 Main Base (a)
7 MB- 7 9N/ 9W-18C1 Main Base (a)
8 MB- 8 9N/10W-24Gl  Main Base (a)
9 MB- & 9N/10W-24C1 Main Base (a)
11 MB-11 9N/10W-24E1 Main Base (2)
Well C-2 C- 2 9N/10W-16C2 — (a)
Telemeter Station well 10 TS-10 9N/10W- 8P1 — (b)
South Track well A ST-A 8N/10W- 2F1 Main Base (b)
D ST-D 8N/10W- 2N2 Main Base (d)
E ST-E 8N/10W~ 1C1 Main Base (a)
East Camp well 1 EC-1 9N/ 8W- 6H2 East Camp (a)
2 EC-2 9N/ 8W- 6H1 East Camp (a)
3 EC-3 9N/ 8W~ 6J1 East Camp (a)
NASA well 1 NASA-1 9N/ 9W-14P2  East Camp (a)
2 NASA-2 9N/ 9W-23B1 East Camp (a)
3 NASA-3 9N/ 9W-13N1 East Camp (a)
4 NASA-4 9N/ 9W-15J1 East Camp (a)
North Muroc basgin
North Base well 1 NB-1 10K/9W- 7A1  North Muroc (2)
2 NB-2 10N/9W- 7A2 North Muroc (a)
3 NB-3 11N/9W-32Q1 North Muroc (3)
4 NB-4 10N/9W- 4D2  North Muroc (a)
5 NB-5 10N/9W~ 5B1l° North Muroc (a)
Test well 4 TW-4 10N/9W- 4D1 North Muroc (o)
Graham Ranch well 9N/10W-16P1 — (d)
9N/10W-34P3 — (d)
Red Barn well 9N/10W-34Q1 — (d)
9N/10W-34Q2 — (d)

1. Symbol used in text.

a. Supply well.
b. Unused well.
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¢. Recorder well.
d., Recreational well.



GROUND-WATER PUMPAGE

The metered pumpage for the base in 1964 totaled 6,450 acre-
feet (fig. 2). 1In addition monthly records show that pumpage ranged
from a January low of 85,851,000 gallons (263 acre-feet) to an August
high of 330,014,000 gallons (1,010 acre-feet)., Pumpage for all uses
by the base in 1964, including both metered and estimated pumpage
from the several ground-water basins and storage wnits, is shown
in table 2. Pumpage records for irrigation and other uses outside

the base in 1964 are not available.
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Table 2.--Pumpage from base—supply wells for calendar year 1964

; P L/
Basin and well field : 4 umpage
* 1,000 gallons & acre-feet2/

Lancaster basin

Main Base wells 6A, 7, 8, 9, and 11 1,060,000 3,260
Main Base wells 1 and 5 39,800 122.3
East Camp wells 1, 2, and 3 432,000 1,320
NASA wells 1, 2, 3, and 4 65,800 202
Recreation wellsd/ 250,000 767
Well C-2 ) 570 1.8
South Track well E 4,300 13.2

Subtotal 1,850,000 5,690
North Muroc basin

North Base wells 1, 2, 3, &4, and 5 498,000 1,530

Total 2,350,000 7,220

1. All values rounded to three significant figures, or the
nearest 0.l acre-foot,

2, One acre-foot equals 325,851 galloms.

3. Pumpage is estimated; the water is not used for base supply,

and the pumpage is not shown on figure 2.
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WATER-LEVEL FLUCTUATIONS

Water levels were measured biannually in nearly 100 wells on
and near the base, Recorders were operated on four wells to obtain
continuous records of water-level fluctuations. Water-level records
are on file in the office of the Geological Survey in Garden Grove,
Calif., and are available on request,

The water~level-contour map (fig. 3) shows three principal
pumping depressions near Edwards Air Porce Base. The largest is
centered about 10 miles east of Lancaster, a second depressiom is
near wells 9N/10W-24El and 24F1 in the Main Base well field, and
the third pumping depression is in the North Muroc storage unit
near well 1IN/9W-24Ql,

In most of the area, ground-water levels start to decline in
the early spring and continue to decline until about September,
when & recovery begins, as shown by the hydrographs on figure 4,
For the period of record, the highest annﬁal water level in most
wells has been lower .than the highest level for the previous year.
Similarly, the lowest annual water level also has been lower each

succeeding year.



During the period of this report, the decline of water levels
in the North Muroc storage unit ranged from 0.44 tq 3.73 feet,
based on water levels in wells 10N/9W-24A2 and 10N/9W-4D1l, 1In the
East Camp area, the decline ranged from 1.74 to 3.60 feet, and in
the Rosamond storage unit, the decline ranged from 0.20 to 6.86
feet. In the Main Base storage unit, the decline ranged from 1.78

to 9.34 feet.
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GROUND WATER IN STORAGE, 1964-65

The quantity of ground water in storage in 1952 in the ground-
. water storage units of Edwards Air Force Base (fig. 3) was estimated
by Dutcher (1958, p. 40), Table 3 shows the estimated yearly depletion

for the period 1952-65, using the same assumpiions and data sources.
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The estimatad depletion of ground water, between March 1964
and March 1965, is about 15,800 acre-feet (table 3) in the East
Camp, Main Base, Rosamond, and North Muroc storage units, This
depletion is 4,600 acre-feet more than that for the 1963-64 period
and is the record high.

The total depletion for 1952-65, as shown by table 3, is
gbout 135,300 acre-feet. Depletion in all storage units, except
North Muroc, for the same period was 119,700 acre~feet (table 3

and f£ig. 5), which represents an average water-level decline of

30 feet for the l3-year period.
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QUALITY OF WATER

Water samples hive been collected annually from base wells for
chemical analysis. Except in the area of wells 9N/10W-16C2 (C-2),
10N/9W~7A2 (NB-2), and 9N/8W-6H2 (EC-1), the analyses indicated no
significant changes in the chemical quality of the water on the base,
The quaiity of the water from well 9N/10W-16C2 showed an improvement
in 1964. The concentrations of most of the major constituents were
about 70 to 85 percent less than in 1963. The quality of the water
from well 10N/9W~7A2 deteriorated somewhat in 1964, The sodium and
the chloride contents increased from 515 ppm and 735 ppm to 610 ppm
and 960 ppm, respectively, This deterioration is also reflected by
the chloride content of water from well 10N/9W-7Al (fig. 6). The
chloride content of water from well 10N/9W-7A2 usually increases |
when the well has not been pump;d for several days prior to sampling.
Efforts will be made in 1965 to determine the source of the water
of high-chloride content, The nitrate content of the water from
supply well 9N/8W-6H2 increased from 8.5 ppm in 1963 to 20 ppm in
i96é. Additional water samples will be taken in 1965 to determine

if this quality change is significant,

20



Records of chemical analyses made prior to 1964 are tabulated
in reports by Dutcher, Bader, Hiltgen, and others (1962, table 7,
p. 184-209), Dutcher and Worts (1958, table 9, p. 189), Dutcher
(1959, table 8, p. 52-56), Moyle (1960, table 6, p. 29-31, and 1961,
table 5, p. 40-42), and Weir (1962, table 5, p. 21-22, 1963, table 5.°

p. 22-23, and 1965, table 4, p. 23-24).
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NEW WELLS

To satisfy the demand for a water supply at the base, a new well
was drilled in the North Base field in May 1964. The well was drilled
to a depth of 500 feet, and a l6-inch casing, perforated from 100 to
500 feet, was :Lnstalied. The static water level in this area is
about 75 feet balow the land surface. The log of the well is shown
on the following page.

24



10N/9W-5B1 (NB-5). Drilled by Evans Bros., Lancaster, Calif.
Altitude about 2,290 feet above mean sea level, 1l6-inch casing,

0-500 feet; perforated 100-500 feet; gravel packed,

m——— Thickness Depth

(feet) (feet)
Surface 8011 —mmmmmmme 8 8
Sand ' ' : 52 60
Sand and gravel, with clay streaks *186 246
Sand, gravel, and boulders; very little clay 23 269
Sand and sandy browm clay 6 275
Clay, brown, with some sand 19 294
Sand and boulders 12 306
Sand, gravel, and boulders 14 320
Sand, gravel, and brown c;ay 28 348
Sand and gravel, with thin streaks of brown clay - 37 385
Sand, hard, with thin streaks of clay e 73 458
Sand, with streaks of clay 27 485
Sand 15 500




The graph below shows the results of a 48-hour pumping test at
the new supply well., The well yielded 2,200 gpm with 91 feet of
drawdown, which is excellent in comparison with yields of other

wells in the area.
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Because of prevailing drought conditions in southern California
and the long history of declining_vater levels in the desert regiom,
it is important that the Air Force continue the program of monitoring
water levels in observation and supply wells. In some of the key
observation wells on the base, the water levels have declined below
the bottoms of the wells; other wells have been plugged with debris.
This gradual but continuing loss of cobservation wells reduces the
data available to appraise the adequacy of the ground-water supply
in the area. Therefore, a program should be initiated to restore
or reclaim the dry and plugged observation wells sc that periodic
measurements of water level can be continued.

As a part of the continying progranm at the base in fiscal ysar
1966, tbe Geological Survey will prepare a summary of the work needed
to restore, clein. or deepen some of the observation wells previously
measured tagulatly} Cost estimates for any work which cannot be

accomplished by the Survey will be included.
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