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GROUND-WATER INVENTORY FOR 1963, EDWARDS AIR FORCE BASE, CALIFORNIA

By J. E. Weir, Jr.

SUMMARY AND CONCLUSIONS

Tlie water supply for Edwards Air Force Base is ground *'.gter 

pumped from wells. Because recharge to the ground-water supply is 

very small, constant surveillance of the amount and quality of the 

water stored in the underground "basin is maintained. This report, 

covering the period March 1963 through March 196^> is the seventh 

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 19&3 -as 

about 5,830 acre-feet, most of which vas pumped from the 

Main Base, East Camp, and North Base //ells.



2. Vfoter-1 f-v-1 fluctnqt'. on.;.. In the Main Base, East Camp, 

Rosamond, and North Muroc storage units, water levels declined 

about 0.35 to 7 feet during 196.3. Also, the water level rose 

locally within the Main Base and Rosamond storage units.

3. Ground water in storage.-^Ground water in storage beneath 

and adjacent to the Base in 1952 was estimated by Butcher (1958, 

p. ko) to be 1,500,000 acre-feet. Depletion of ground water in 

storage during the period'March 1963 to March 196^4- was about 

11,200 acre-feet. Depletion during the period 1952-6^ is about 

1193500 acre-feet, an average of about 9 5 9^0 acre-feet per year.

k. Quality of water. Chemical analyses of water, collected 

annually from the principal Base-supply wells, indicate no appre 

ciable deterioration of quality. However, some deterioration 

occurred at two localities North Base and the Graham Ranch

area.

/ #
The ̂ chloride content in water from well 10N/9W-7A2 (N-2),

as indicated "by a sample collected in 1963, r//as 735 ppm» 

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 marie during 

196U to determine the source of the water of high-chloride 

content.



Analyses of water camples from well QN/10W-16P1 in the 

Graham Ranch area show that sulfate and chloride concentrations 

ha,ve increased. Further study would be needed in this area to 

determine the source of the water of inferior chemical quality 

and to determine if the quB.lity changes threaten the usable 

water supply.

5. Well tests. Pumping tests were made at four Main Base 

wells in 1963. The results of two of these tests indicated 

optimum performance of the wells at pumping rates o±"785 and 

1^200 gpm (gallons per minute). The results of the other two 

tests were Inconclusive,

Brief step-drawdown tests were made at two Kbrth Base wells 

in 1964. The tests indicated an increase in specific capacity 

after 195<3, consequently no further testing is necessary at this 

time. Howeverj to determine if rehabilitation or replacement 

of any wells is ever needed, tests of the wells should be made 

at 2-ycar intervals.



PURPOSE AND SCOPE OF THE CONTINUING INVENTORY 
>

This report, for the period March 1963 through March 196^, is 

the seventh 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 geology and ground-water resources of Edwards Air Force 

Base and vicinity are described in a report by Dutcher and Worts 

(1958). Basic data are contained in a report by Dutcher, Bader, 

Hiltgen, and others (1962).

The continuing inventory, submitted annually beginning in 1958, 

has as its purpose the collection, analysis, and interpretation of 

hydrologic data necessary to keep the Air Force advised of current 

water-supply conditions on the Base.



The scope of the program requested by the Air Force is as 

follows: (l) To continue periodic water-level measurements in key 

observation wells on the Base in order to estimate the status of 

ground water in storage; (2) to continue to interpret chemical 

analyses of water from Base wells to detect any changes in chemical 

quality of ground water and, in particular, to detect any deteriora 

tion of quality due to return of sewage effluent, downward movement 

of water of inferior quality from the shallow water bodies, or 

migration of 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 (k) to prepare a brief annual 

report incorporating the findings made during the continuing inven 

tory, including a summary of ground-water pumpage, an estimate of 

ground 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 P. M. Johnston and L. C. 

Butcher, successive geologists in charge, Garden Grove subdistrict 

office, and under the general supervision of Fred Kunkel, district 

geologist in charge of ground-water investigations in California.
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A description of the well-numbering system is included in 

JDutcher, Bader, Hiltgen, and others (1962). For convenience of 

reference, table 1 presents a cross index relating the well 

numbers iised by Edwards Air Force Base with those used by the 

Geological Survey.
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Table 1. Cross index of Base and Geological Survey well numbers

Base number or name

*

) Abbreviated/ 
"Base numDer ^

, , *
\ USGS 'Basin and ground- [ .. 
[ number [water storage unit *

Lancaster basin

Main Base well 1
3
5
6
6A
7
8
9

11

Well C-2

Telemeter Station well

South Track well A
D
E

East Camp well 1
2
3

NASA well 1 .
2
3
k

MB- 1
MB- 3
MB- 5
MB- 6
MB- 6A
MB- 7
MB- 8
MB- 9
MB-11

C- 2

10 TS-10

ST-A
ST-D
ST-E

EC-1
EC-2
EC-3

NASA-1
NASA-2
NASA- 3
NASA-4

9N/9W- 6L1 Main Base (adjacent) a
9N/9W- 6E1 Main Base
9N/9W- 6A1 Main Base

9N/10W-12R1 Main Base
9N/10W-24F1 Main Base
9N/9W-18C1 Main Base

9N/10W-2ijGl Main Base
9N/10W-2UC1 Main Base
9N/10W-24E1 Main Base

9N/10W-16C2

9N/10W- 8P1

8N/10W- 2F1 Main Base
8N/10W- 2N2 Main Base
8N/10W- 1C1 Main Base

9N/8W- 6H2 East Camp
9N/8W- 6m East Camp
9N/8W- 6J1 East Camp

9N/9W-14P2 East Camp
9N/9W-23B1 East Camp
9N/9W-13N1 East Camp
9N/9W-15J1 East Camp

adjacent) b
adjacent) a
adjacent) c

a
a
a
a
a

a

b

b
b
a

a
a
a

a
a
a
a

North Muroc basin

North Base well 1
2
3
k

Test well k

Graham Ranch well

Red Barn well

1. Symbol used in
a. Supply well.

NB-1
NB-2
NB-3
NB-4

TW-4

text.

10N/9W- 7A1 North Muroc a
10N/9W- 7A2 North Muroc a
11N/9W-32Q1 North Muroc a
10N/9W- 4D2 North Muroc a

10N/9W- kDI North Muroc  > b

9N/10W-16P1
9N/10W-3Ii-P3

9N/10W- 3 UQI  
9N/10W-3^Q2  

c. Recorder well.

d
d

d
d

d. Recreational well.
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SWfABY OF TECHNICAL ASSISTANCE TO THE BASE

The U.S. Geological Survey gave technical aid and advice to 

Air Force military and civilian personnel concerning water supply 

at Edwards Air Force Base during the period March 31 > t9&3> to 

March 31, 196^, as follows:

1. Conferences were held at the Base on September 3 and

27} 1963? to discuss the following subjects:

(a) The program of the Geological Survey at Edwards 

Air Force Base.

(b) The need to expand the Base water-supply system 

and to drill a new well or to increase the yields of 

existing supply wells.

(c) The selection of a site for a new supply well at 

North Base.

(d) The sewage-disposal problem in the southwest 

part of the Base.

(e) The ground-water supply and the salinity of the 

water in the Graham Ranch area of the Base.

(f) Pumping tests at Base-supply wells.

(g) The problem of water quality at a North Base 

well (NB-2).

A letter to the Base Commander, dated October 2, 1963, 

summarized the results of the conference of September 27, 

1963.



2. In addition to the September meetings, informal 

conferences regarding vthe Base-supply system were held during 

the year. During one conference it was pointed out that well 

10N/9W-UD1 (test well ^), near well 1*D2 (HB-n), might be used 

to increase the supply from the North Base wells. In 1957 

pumping tests indicated well 10W/9W-4D1 (test well k) would 

yield about MtO gpm with 20 feet of drawdown. It was 

suggested that the well be cleaned out and tested to determine 

if it was still in usable condition. When the well was pumped 

at hOQ gpm in February 196*^> the water-level drawdown was more 

than 100 feet. Attempts to redevelop the well by surging and 

pumping were unsuccessful and plans to use the well were 

abandoned.



TER PIMPAGE

The metered pumpage for the Base during 1963 totaled 5,060 

acre-feet (fig. 2), and the monthly pumpage ranged from a January 

low of 79,162,000 gallons (2^3 acre-feet) to a July high of 

23U,788,000 gallons (721 acre-feet). Pumpage for all uses by the 

Base during 1963, including both metered and estimated pumpage from 

the various ground-water basins and Base storage units, is shown in 

table 2. Pumpage records for irrigation and other uses outside the 

Base during 196 3 are not available.



Table 2.---Piwrpage from Base-supply wells for calendar-year 196*3

Basin and veil field

Lancaster basin

Main Base wells 6A 3 7, 8, 9, & 11

Main Base wells 1 & 5

Bast Camp ^rells 1, 2, £ 3

Recreation wells

Well C-2

South Track well, E

Subtotal

Eforth Muroc basin

North Base wells 3 & k

Total

  
" Purap

.' 1,000 gallons

980,000

27,300

368,000

250,000

606

4,980

1,630,000

268,000

1,900,000

a<_:c  '

2 acre-feet -^

3,010

83.8

1,UO

767

1.9

15.3

5,010

823

5,830

1. All values rounded to three significant figures, or the 
nearest 0.1 acre-foot.

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

3. Punipage is estimated; the water is not used for Base supply 
and the puincpage is not shown on figure 2.
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WATER-LEVEL FLUCTUATIONS

^ 

The water-level-contour map (fig. 3) shows two principal pumping

depressions in the vicinity of Edwards Air Force Base. The largest 

is centered about 8 miles northeast of Lancaster, and the second 

depression is centered near wells 9N/10W-2^E1 and 2UF1 in the Main 

Base well field. Less-pronounced pumping depressions are centered 

near North Base well 3 (11N/9W-32Q1) and in the vicinity of wells 

9N/8W-6H1 and 6H2 in the East Camp storage unit.

The ground-water level on the Base starts to decline in the early 

spring and continues, to decline until about September, when it begins 

to recover, as shown by the hydrographs on figure 4. In general, each 

succeeding year, for the period of record, the highest annual water 

level has been lower than the high for the previous year. Similarly, 

the lowest annual water level also has been lower each succeeding 

year.
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During the period of this report , the decline in water level in 

the North Muroc storage unit generally ranged between 0.35 and 1.2? 

feet, as indicated by water levels in wells 10N/9W-2UA2 and 

11N/9W-2^B1. In the East Ccinp area, net decline ranged from 1.51 

to 5.28 feet. In and near the Rosamond storage unit, the net decline 

ranged from 1.38 to 3.78 feet, except at well 8W/11W-15Q1, where the 

water level rose 1.27 feet since March 19^3  In the Main Base stor 

age unit, the net decline ranged from 3.31 to 6.88 feet, except in 

wells 8N/9W-6D1 and 8N/10W-2P1 where levels anomalously rose 2.88 

and 0.6l feet, respectively. The local rise of water level -in the 

Rosamond and Main Base storage units probably is due to reduced pump 

ing near the wells measured in these storage units.

Water levels were measured biannually in nearly 100 wells on 

and near the Base. Recorders were operated on three wells to obtain 

continuous records of water-level fluctuations, and in one well the 

water level was measured monthly. Water-level records are on file 

in the office of the Geological Survey in Garden Grove, Calif., and 

these are available on request.
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GROUND WATER IN STORAGE,

The qiiantity of ground water in storage in 1952 in the ground- 

water storage tmits of Edwards Air Force Base (fig. 3) was estimated 

in the report by Dutcher (1953, p. Uo). Ta.Tble 3 shows the estimate 

of depletion by years for the period 1952-6**.



Ta
bl
e 

3
.
 
S
t
a
t
u
s
 
of
 g

ro
un

d 
wa

te
r 

in
 
st
or
ag
e,
 
Ed
wa
rd
s 

Ai
r 

Fo
rc
e 

Ba
se
, 

19
52

-6
4

ro
 

o

: 
E

st
im

at
ed

 
B

as
in

 
: g

ro
u

n
d

 w
at

er
 

an
d 

, 
i 

i 
in

 
st

o
ra

g
e 

st
o
ra

g
e 

u
n

it
 '
 

: 
in

 
1

9
5

2
 ' 

: 
(a

c
re

-f
e
e
t)

L
an

ca
st

er
 b

as
in

E
as

t 
C

am
p 

M
ai

n 
B

as
e 

R
os

am
on

d 

S
u
b
to

ta
l 

W
or

th
 M

ur
oc

 
b

as
in

N
o
rt

h
 M

ur
oc

 

T
o-

^a
l

3
1
0
,0

0
0

44
o,

oo
o 

34
o,

oo
o

1
,1

0
0

,0
0

0
 

a4
5

0
,0

0
0

1,
50

0,
00

0

*  
 

1

  
1 

 
 

1

13
,6

00
 

I9
,4

oo
 

12
,9

00

b4
5,

90
0 

2,
00

0

47
,9

00

o
/ 

E
st

im
at

ed
 g

ro
u
n
d
-w

at
er

 
d
e
p
le

ti
o
n
, 

in
 
a
c
re

- f
e
e
t-

7

1 
r> 

4
/:

 
x- 

4
/ 

: 1
95

8-
 5

9
^ 

:1
95

9-
6o

-y
» 

 
t 

 

2
,2

0
0

 
4

,3
0

0

4,
10

0 
3,

60
0 

1,
90

0 
4,

00
0

8
,2

0
0
 

1
1
,9

0
0
 

1
,0

0
0

 
1

,0
0

0

9,
20

0 
12

,9
00

* 
.   

.  
 

* 
  

* 
4
/*

 
S

/*
 

S
/*

 
'

J1
96

0-
61

-7
 :

 1
96

1-
6 

3^
 : 

19
62

-6
 3

^ 
: 1

96
3-

64
;

4
,1

0
0

 
3
,2

0
0
 

5
,1

0
0

 
4
,0

0
0

4,
00

0 
2,

60
0 

5,
10

0 
3,

80
0 

2,
50

0 
1,

70
0 

3,
00

0 
2,

00
0

1
0

,6
0

0
 

7
,5

0
0
 

1
3

,2
0

0
 

9
,8

0
0

 

4
,0

0
0
 

1
,0

0
0

 
2
,0

0
0
 

1
,4

0
0

1
4

,6
0

0
 

8
,5

0
0

 
1

5
,2

0
0

 
1

1
,2

0
0

T
o
ta

l 
19

52
-6

4

36
,50

0
4

2
, 6

00
 

2
8

,0
0

0

b
!0

7
,1

0
0
 

12
,4

O
O

1
1
9
,5

0
0

1.
 

S
t
o
r
e
y
 
un

it
s 

an
d 

es
ti

ma
te

s 
of
 
gr
ou
nd
 
./
at
er
 
in

 
st
or
ag
e 

fr
om
'D
ut
ch
er
 
an

d 
Wo
rt
s 

(1
95

8,
 
pi
* 

12
 
& 

ta
Ll
o 

ij
)

2.
 

Es
ti
ma
te
s 

we
re
 m
ad
e 

fr
om
 w
at
er
-l
ev
el
 m

ea
su
re
me
nt
s 

ob
ta
in
ed
 
in
 
th

e 
sp

ri
ng

 
of

 t
he

 
ye

ar
.

3.
 

Es
ti
ma
te
s 

of
 d

ep
le

ti
on

 
fr

om
 D

ut
ch

er
 
(1
95
8,
 
p.

 
40
, 

an
d 

19
59
, 

p.
 
47

).
4.

 
Es
ti
ma
te
s 

of
 d

ep
le
ti
on
 
fr
om
 M
oy

le
 
(1
96
0,
 
p.

 
25

, 
an

d 
19

61
, 

p.
 
36

).
5.

 
Es
ti
ma
te
s 

of
 d
ep
le
ti
on
 
fr
om

 W
ei
r 

(1
96

2,
 
p.
 
18

, 
an

d 
19
63
, 

p.
 
19
).

a.
 

Ap
pr

ox
im

at
el

y 
70

 p
er

ce
nt

 
v;

it
hi

n 
Ba

se
,

b.
 

Se
e 

po
in

ts
 p

lo
tt

ed
 
on
 
fi

gu
re

 
lj.



The estimated depletion of ground water, between March 1963 

and March 1964, is about 11,200 acre-feet (table 3) in the East 

Camp, Main Base, Rosamond, and North Muroc storage units. This 

estimated depletion rate is 26 percent, or 4,000 acre-feet, smaller 

than for 1962-63 -the record-high year for which depletion estimates 

have been made.

The total depletion for 1952-64, as shown by table 3, is 

about 1195500 acre-feet. Depletion in all storage units, except 

North Muroc, for the same period was 107,100 acre-feet (fig. 5) and 

is attendant to an average water-level decline of 28 feet for the 

12-year period.
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OF WATER

Water samples have been collected annually from Base wells for 

chemical analysis. Ebccept in the vicinity of wells 10N/9W-7A2 (NB-2) 

and 9N/10W-16P1 "(Graham Ranch), the analyses indicate no significant 

changes in the chemical quality of water on the Base. However, there 

are three potential sources of saline water on the Base: (l) Treated 

sewage effluent that is returned to the ground water; (2) water of 

inferior quality that might move downward from the shallow water 

bodies; and (j) water of inferior quality that might move toward the 

Base wells from adjacent areas. The quality of the water from well- 

10U/9W-7A2 deteriorated somewhat during 1963 (fig. 6), and the chlor 

ide content increased to 735 ppm, about 300 ppm more than in October 

of 1962. The chloride content of the water increases if the well is 

not pumped during several days prior to sampling. Efforts will be 

made during 196^ to determine the source of the water of high-chloride 

content. Water from one Graham Ranch well (9N/10W-16P1) has increased 

markedly in sulfate (table k) 9 and the chloride content is moderately 

higher; apparently this increase in salinity results from downward 

leakage of water from a shallow water body. Further study should be 

made to determine the source of water of inferior chemical quality 

and to determine if the quality changes threaten the usable water 

supply.
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Records of chemical analyses made prior to 196 3 are tabulated 

in reports by Dutcher, Bader, Hiltgen, and others (1962, table 7, 

p. 184-209), Butcher and Worts (1958, table 9, p. 189), Dutcher 

(1959, table 8, p. 52-56), Moyle (1960, table 6, p. 29-31, and 

196l, table 5, p. Uo-42), and Weir (1962, table 5, p. 21-22, and 

1963, table 5, p. 22-23).
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WELL TESTS »

i 
In conjunction with a pump- and well-rehabilitation program,

carried out "between February 5 and April 27 ? 19^3 5 in the Main Base 

well field, tests were made by the Geological Survey at -ells MB-6A 

(9N/10W-2UF1), MB-7 (9N/9W-18C1), MB-8 (9W/10W-2UG1), and MB-9 (QN/10W- 

2^Cl) .  The purpose of the tests was to gain information about the 

yield characteristics of the wells for use in forming judgments as to 

the rates at which the .ells could be pumped most efficiently.

The test information showed that wells MB~6A ; 7, 8. and 9 had 

specific capacities (yield in gallons per minute per foot of dra-/down) 

of about 10, 10, 12. and k, respectively. In well MB-6A the drawdown 

per increment of discharge becomes notably greater above a discharge 

rate of about 750 gpm. This well yields the largest quantity of water 

per increment of drawdown at a pumping rate of about 750 'gpm or less.

Well MB-7 yielded 781*. gpm with about 78 feet of drawdown after 6 

hours of pumping. No data were obtained for other pumping rates. Well 

MB-8 maintained a nearly constant specific capacity throughout a range 

of discharges from about 900 gpm to 1,260 gpm. It appears that this 

well can be pumped at rates up to at least about 1,250 gpm without . 

difficulty. Well MB-9 would not sustain a yield of ^4-50 gpm .ithout 

excessive drawdown below the pump intake at 250 feet below land surface, 

The well sustained a yield of 200 to 250 gpm with drawdowns of 50 to 

60 feet. This data suggests that well MB-9 will not yield much more 

than about 250 gpm without a marked increase in the drawdown per incre 

ment of additional discharge.
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Brief step-drawdown toat3.were made February j-4. 196^, at 

wells NB-3 and UB-U. A comparison of these tests with tests made in 

1958> shortly after the wells were drilled, indicates an apparent 

increase in specific capacity of about 10 gpm per foot of drawdown 

at each well. To definitely determine if the specific capacities 

are higher than when the wells were initially tested, it jould be 

necessary to make drawdown tests using wide ranges in discharge, 

similar to those made in 1958. Such tests probably are not needed 

at this time.

Brief drawdown tests should be made of each supply well at about 

2-year intervals to determine if the wells need maintenance work or 

rehabilitation. Such tests probably can be made during the normal 

pumping schedules, whenever constant pumping can be assured for at 

least k hours. The water level in the wells should be measured prior 

to pumping and near the end of the tests. If the test should show a 

marked decrease in specific capacity of the well, it might indicate 

plugging of the perforations or gravel pack, and rehabilitation or 

replacement of the well might be desirable.
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HTDROGRAPHS OF WELLS
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