UNITED STATES
DEPARTMENT OF THE INTERICR
GEOLOGICAL SURVEY
Ground Water Branch

CROUND-WATER INVENTORY FOR 1962,

EDWARDS AIR FORCE BASE, CALIFORNIA

By
J. B. Veir, Jr.

 3-/3C

Prepared in cooperation with the
Department of the Air Force

OPEN-FILE REPCRT

Long Beach, California
1963



CONTENTS

Page
Summary and conclusions e-eece--e e mr e e — e 5
Purpose and scope of the continuing inventory -----eeeeeececeecee-- - 8
Sumary of technical assistance to the Bage --=eewceccccaccccaaaaa 12
Ground-water pumpage --«---=- -— ceccccecsaccenne . ik
Water-level fluctuations e=-e-eeeececccccccccccaceae B T PR 16
Ground water in storage, 1962 and 1963 --e-c-c-ceccecemcccccecanas 18
Quality of water =-----cecccmccmcmccccnceccccccecccecccccccccnaaea 21
Saline contamination in the Graham Ranch Arga -—ee-cccccceccecocasas 26
References cited ~-=----- B SR T RIS, 29



Figure 1.

2.

3.

ILLUSTRATIONS

Mep of part of southern California showing
area described in this report

Pumpage from wells at Edwards Air Force Base ~-wceccee-

Map of Edwards Air Force Base and vicinity,
California, showing geology, location of
wells, ground-water storage units, and
water-level contours for March 1963 ==-eeccecccccceca-

Hydrographs of wells 1ON/9W-12R1 and 9N/10W-34Hl «----
Estimated total depletion of ground water in

storage in East Camp, Main Base, and
Rosamond storage units -~ - R ——.

Graph showing chloride content of well water, ,
Bdwards Air Force Base, California -

Diagram of selected wells in the Graham Ranch
area showing probable mode of saline
contamination of the main aquifer -———

1.
report.

8a
lha

l6a

2

26

For preliminary releese, all illustrations are at end of

that illustration in the text.

The page number indicates the first principal reference to



TABLES 1/

Page
Table 1. Cross index of Base and Geological Survey

vell numbers =------ecccccmccccconcaccccccncccecacas 11
2. Pumpege from Base wells, 1962 -weeccececceccoccccecceas 15
3. Records of the water level in wells, Edwards Air

Force Base and vicinity -~e-ccccccccacacccana-a ——en- 31
k., Status of ground water in storage, Edwards Air

Force Base, 1952-63 ---=cmccccccmcccncccaccccccenen- 19
5. Chemical analyses of water from wells «eccecccccoceaa- 22 v <3

1. All tables except table 3 follow the page on vhich first
principal reference is mede. Table 3, because of its length, is
pleced at the end of the report.



GROUND-WATER INVENTORY FOR 1962, EDWARDS AIR FORCE BASE, CALIFORNIA

By J. E. Weir, Jr.

SUMMARY ARD 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, it is necessary to maintain constant surveillance of the
spount and quality of the water stored in tﬁe underground basin. This
report, covering the period March 1962 through March 1963, is the sixth
periodic inventory made atf the request of the Department of the Air
Force. The results of the current study are summarized below. .

1. Ground-water pumpage.--The total ground-water

pumpage by the Base for all uses during 1962 was about
5,640 acre-feet, most of which was pumped from the Main

Base, Bast Camp, and North Base wells.



2. Water-level fluctuations.--In the Main Base, Bast Camp,

Rosamond, and North Muroc storage units, water levels declined about
0.2 to 7 feet during 1962. In the irrigated areas south of the Base,
vater levels measured in the spring of 1963 were lower, in general,
than in the spring of 1962 and nearly the same as those measured in
the spring of 1961. Slight decreases in pumping locelly have caused
rises in water level in the North Muroc storage unit and the Rosamond
storage unit.

3. Ground water in storage.--Ground water in storage benesth

and adjacent to the Base in the saturated deposits to a depth of

200 feet below the 1952 water levels was estimated by Dutcher (1958,

P. U0) to be 1,500,000 acre-feet. Depletion of ground water in storage
during the period March 1962 to March 1963 was about 15,200 acre-feet.

The total depletion of ground water in Stomgé during fhe period 1952~

63 is estimated to be é.bcut 108,300 acre-feet.

L. Quality of water.--Chemical analyses of water, collected

annually from the principal Base supply wells, irdicate no appreciable
deterioration of chemical quality. However, a minor amount of deterio-
ration occurred at two logalities--North Base and the Graham Ranch area.

The chloride content in water from well 10K/9W-TA2 (NB-2) was
461 ppm after 3 hours of pumping following a nonpumping pericd of 223
days. Experience has shown that, at this well, chloride content is
dependent largely on the length pf time the well is idle prior to
pumping for sampling. It is evident that contamination as a fesult of
saline water leaking into the well is contimiing at North Base,
although contamination has not yet reached well 1O0K/9W-TAl (NB-1).

6



Analyses of water samples from the Graham Ranch area show definite
chloride and sulfate contamination, meinly in the vicinity of well
9N/10W-16C2, which appears to be from leakage downward around the well.
Further study of the Graham Ranch area should be made to determine the
source of the coptamination and to seek poésible means of preventing
further deterioration in the quality of the water.



PURPOSE AND SCOPE OF THE CONTINUING INVENTORY

This report, covering the period March 1962 through March 1963,
is the sixth periodic inventory of ground-water conditions at Edwards
Air Force Base, los Angeles, Kern, and San Bernardino Counties, Calif.
It wvas prepared by the U.S. Geological Survey in cooperation with the
Air Force. The area of investigation is shown on figure 1.

Pigure 1. Map of part of southern California showing area described in

this report.

The geology and ground-water resources of Edwards Air Force Base
and vicinity are described in & report by Dutcher and Worts (1958).
Basic data are contained in a report by Dutcher, Bader, Hiltgen, and
others (1962). |

The con:hinuing inventory, submitted annually beginning in 1958,
has a;s 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.
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The scope of the program reziuested by the Air Porce is as
follows: (1) Continue periodic water-level measurements in key
cbservation wells on the Base in order to estimate the status of
ground water in storage; (2) continue to interpret chemical analyses
of water from Base wells to detect any changes in quality of ground
wvater, 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 of
vater of poor quality from local areas near the margins of the
basins toward the Base wells; and, as funds permit, to collect
vater samples periodically from Key wells to supplement the Base
sampling program; (3) continue as technical adviser on water-supply
problems at Edwards Air Force Bese, and (4) prepare a brief annual
report incorporating the findings made during the continuing inventory,
including a summary of ground-water pumpage, an estimate of ground
water in storage, hydrographs and tabulations of water-level measure-
ments, chemical analyses, and other basic data.

The work has been carried on by the Geological Survey, U.S.
Department of the Interior, under the immediate supervision of
G. M. Hogenson and P. M. Jochnston, successive geologists in charge,
Long Beach subdistrict office, and under the general supervision of
Fred Kunkel, district geologist in charge of ground-water investigatioms

in California.



A description of the well-numbering system is included in Dutcher,
Bader, Hiltgen, and others (1962). For convenience of reference, table 1 ~
presents & cross index relating the well numbers used by Edwards Air

Force Base with those used by the Geological Survey.



Table l.--Cross index of Base ard Geclogical Survey well numbers

? Abbreviated ' UsGS fBa.sin and ground-water®
Base number or nane *Base ]erl-/: ber ‘ storage wnit :Use
Lancaster basin

Main Base well 1 MB- 1 I9X/9W- €Ll Main Base (adjacent) =
3 MB- 3 ON/9W- 6B1L Main Pase (adjacent) b
5 MB- 5 oN/ow- GA1 Main Base gad‘jacent) &
[ MB- 6 9N/10W-12R1 Main Base (adjecent) ¢
6A MB- A ON/1OW-2LF1 Main Base a
7 MB- 7 ON/9W-18C1 Main Base 8
8 MB- 8  ON/1OW-24G1 Msin Base a
9 MB- 9  ON/l1OW-24LC1L Main Base a
1 MB-11  ON/1OW-24El Mein Base a
Well C-2 C- 2  9N/10W-16C2 - 8
Telemeter Station well 10 PS-10  9N/10W- 8P1L - &
South Track well A ST-A 88/10W- 2F1 Main Base a
: D ST-D 8K/10W- 202 Mein Base a
B ST-E 88/10W- 1C1 Mein Base b
Bast Camp well 1 EC-1 ON/8W- €52 East Camp a
2 BEC-2 gN/8W- 621 EBast Camp a
3 : EC-3 ON/8W- 6J1 East Cemp b
HASA well 1 NASA-1 ON/9W-14P2 East Camp a
2 HASA-2 ON/9W-23B1 East Cerp a
3 NASA-3 9N/9W-13F1 Bast Camp a
4 NASA-k oN/9W-15J1 East Camp a

. North Muroc besina
North Base well 1 N3-1 108/9w- TAL  North Muroc a
2 . NB~2 10¥/9W- TA2 TNorth Muroc a
3 NB-3 11N/9W-32Q1 FNorth Muroc a
<4 KB-4 10N/9W- 4D2  North Muroc a
Test well 4 TW-4 10N/9W- kD1l  North Muroc b
Graham Ranch well 9N/10W-16P1 - a
ON/16W-34P3 - a
Red Barn well oN/10W-34QL - a
_ - 9K/10W-34Q2 -- d

1. Symbol used: in text.

a. Supply well. .
b. Unused well.

¢. Recorder well.

d. Recreetional well.



SUMMARY 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, 1962, to
March 31, 1963, as follows:

1. Data on water-level decline in the Main Base
wvell field were given to the Bese engineering group in
September 1962. During 4 to 14 years of water-level
records, 1948-62, the weighted average decline in the
vicinity of the well field was about 35 feet.

2. Conferences were held at Edvards Air Force Base
November 30, 1962, and Pedbruary 12, 1963, to discuss the
availability of water fram existing wells in the northwest
and south parts of the Base. Data on known ylelds and
possible development of additional sources of water were
given, and suggestions were made ror testing other existing
wells that might yleld significant amounts of water.
Estimates of vm;t.er-level decline to be expected as a result
ofpros;;ectiveptmping of several wells in the south part of
the Base :lao were given.

3. Informal conferences were held at various times during
the year regarding the quality of the water from well 9N/10W-
16C2 and the fluoride content in water from vell 9N/SW-6H1
(EC-2). A letter to the Base Commanding Officer, dated
July 16, 1962, contained a brief discussion of chemical

analyses of water from these wells.
12



bk, Reports for the area by the Geological Survey were given
to the Corps of Engineers as an ald in determining optimm locations
for the new NASA well field southwest of East Camp. These four new
wells, in secs. 13, 14, 15, and 23, T. 9 N., R. 9 W., yield 1,500 gpm
each with drawdown ranging from 8 to 13 feet (U.S. Army Engr. Dist.,
1962: P. 3). .

5. Rehabilitation work on wells MB-6A, 7, 8, 9, and 11 was begun
in February 1963, and occastonal tecimical advice on this work has
been given when requested. Data on pumping tests run by the contractor
rehabilitating these wells will be available when the work is finished.
An evaluation of these data, which should indicate the condition of

these wells, will be furnished to the Base when the dats are received

by the Geological Survey.



GROUND-WATER PUMPAGE

The metered pumpage for -the Base during 1962 totaled 4,870 acre-

feet (fig. 2), and the monthly pumpage ranged fram a February low of

Figure 2. Pumpage from wells at Edwards Air Force Base.

57,082,000 gallons (175 acre-feet) to a July high of 222,190,000 gallons
(682 acre-feet). Pumpage for all uses by the Base during 1962, including
both metered and estimated pumpage from the variocus ground-water basins
and Base storage unite, is shown in table 2. Pumpage records for irri-
gation and other uses outside the Base during 1962 are not available.

L4
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Table 2.--Pumpage from Base wells, 1962

Az“‘
SA R

: Punpage/
Basin and Well Fileld ; : 7
: 1,000 gallons . acre-feed
Lancaster basin
Main Base wells 6, 7, 8, G, & 11 961,000 2,950
Main Base wells 1 & 5 25,200 T7.3
"~ "East Camp vells 1 & 2 292,000 806
Recreation we]_ls;/ ‘ 250,000 767
Telemeter Station well 10 & well C-24 hoh 1.5
South Track wells A & 32/ 4,580 1.1
Subtotal 1,530,000 k,710
" North Muroc basin o
North Base wells 1 & 2 L,730 k4.5 -
North Base wells 3 & & 299,000 918
Total 1,840,000 5,640

1.
nearest 0.1 acre-feot.

2.

3.
and the pumpage 1s not shown on figure 2.

One acre-foot equals 325,851 galloms.

All values rounded to three significent figures, or the

Pumpage 1s estimated; the water i3 not used for Base supply

L. Well C-2 replaced Telemeter Station well 10 in September 1962.

5.

15

Well South Track E replaced well South Track A in July 1962.



WATER-IEVEL FLUCTUATIONS

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

Figure 3. Map of Edwards Air Porce Base and vicinity, Californis,
showing geology, location wells, ground-water storage units,

and water-level contours for March 1963.

depressions in the vicinity of Edwarda Air Porce Base. The largest
is centered about 3 miles southwest of Redman, and the second demression
18 centered pear wells 9N/1OW-2KEl and 24F1 in the Main Base well
field. Iless pronounced' punping depressions are centered near North
Base vell 3 (11N/9W-32Q1l) and in the vicinity of well 9N/BW-6HL end
6H2 in the Ea.st Camp stmge unit. J

The water level on the Base starts to decline in the early spring
and contimues to decline until about Sepbeﬁber, when it begins to

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

Fgure 4. Hydrographs of wells 10N/9W-12R1 and 9N/1OW-3L4H1.

slcceeding year, for the period of record, the higheat annual water
level has been lower then the high for the meviousg year. Similarly,
the lowest annual water level also has been lower each succeeding year.

16



The decline in water level during the period of this report in
the North Muroc storage unit generally ranged between 0.2 and 2.32
feet, as indicated by water levels in wells 10N/9W~-24A2 and 108/9W-5D1
(see table 3). Water level in well 11N/9W-34Al rose 6.1 feet during
the year, probably because of decreased use of the well and a decrease
in pumping from well 11N/9W-25L1. The pumping of wells 1OK/9w-bD2
and m/9w-3éq1 caused the largest net decline in the North Muroc
storage unit. In the East Camp area, net declines ranged from 1.45
to k.75 feet; in the Bhin Base storage unit, the net declines ranged
from 0.97 to 6.37 feet; and in and near the Rosamond storage unit,
. the net declines ranged fram 0.96 to 7.27 feet, except vell 8N/11w-

14R2 where the water level rose 0.17 foot since March 1962.

17



GROUND WATER IN STORAGE, 1962 AND 1963

The quantity of ground water in storage in 1952 in the ground-
water storage units of Edwards Air Force Base (fig. 3) was estimated
in the report by Dutcher (1958, p. 30). Table 4 shows the estimate

of depletion by years for the period 1952 to March 1963.
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The estimated depletion of ground water, between March 1962 and
March 1963, is about 15,200 acre-feet (table %) in the East Camp, Main
Base, Rosamond, and North Muroc storage units. This estimated depletion
rate is larger than for any previous year for which depletion estimates
have been made--exceeding the 1960-61 depletion by 4 percent, or
600 acre-feet, and the 1957-58 depletion by 92 perceat, or 7,300 acre-
feet. |

The total depleticn for 1952-63, as shown by table 4k, is about
108,300 ecre-feet. Depleticn in all stcrage units, except North Murcc,

for the same period was 97,300 acre~feet (fig. 5) and is attendant to

Figure 5. Estimeted total depletion of ground water in storage in
Bast Camp, Main Base, and Rosamond storage units.

an average water-level decline of 25 feet for the ll-year period.
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- QUALITY OF WATER

water samples have been ‘collected ammually from Ease wells
for chemical analysis, and results of s few analyses of water from
wells off the Base also are available (table 5). Except in the
vicinity of wells 1OK/9W-TA2 (NB-2) and 9K/10W-16C2 (C-2), the
anelyses indicate no significant cha.nges. in the chemical quality of
water on the Base. Potential contaminants are treated sewage effluent
returning to the ground water, downward movement of water of inferior
quality fron; shallow water bodies, or migration of water of inferior
quality from sdjacent local areas. The quality of the water from well
10K/gW-TA2 has deteriorated somevhat during the period of this report
(fig:- 6), resulting in a comtimued increese in chloride content. In
the Graham Ranch area, the water fram well C-2 (9N/10W-16C2) has
increased markedly in both chloride and sulfate since 1952, appearently
from downward leakage of saline water fram a shallow agquifer. .Moderately
high chloride and sulfate in water fram well 1LN/GW-26Rl, off the Base,
indicate 2 locality where the water is slightly inferior to most of the

water from Base supply wvells.



Records of chemical analyses made prior to 1962 are tabulated in
reports by Dutcher, Bader, Hiltgen, and cthers (1962, table 7, p. 184~
209}, Dutcher and Worts (1958, table 9, p. 189), Dutcher (1959, teble 8,
p. 52-56), Moyle (1960, table 6, p. 29-31, and 1961, table 5, p. L0-42),
and Weir (1962, table 5, p. 22-22).

The analysis of water from North Bese well 2 (10N/9W-7A2) indicates
an increase of 81 ppm (from 380 to L€l ppm) of chloride between March 15
and October 2&, 1962, a period of more than 7 months during which the

wvell was not pumped (fig. 6). A sample collected after 5 hours pumping

Figure 6. Graph showing chloride content of well water, Edwards Alr
Force Pase, California.

March 15, 1962, had 380 ppm of chloride (Weir, 1962, p. 24), and that
pumping period followed 48 days during which the well was not pumped.
The amount of chloride in the water from Nerth Base well 2 and the
spread of chloride contamination in this aquifer spparently depend
to some extent upon the length of time the well 1Is idle. Chloride
concentration in the aquifer will become progressively higher with
contimied leakage of salty water into the water body. Occasional
pumping would temporarily reduce the chloride concentration, but a

means cf arresting contamination permanently should be sought.

2%



Water from this well should not be used for drinking becsuse the
lowest chloride content recently determined is 461 ppm. A concentration
of 250 ppm is the maximm reccmmended for drinking purposes by the
U.8. Public Health Service (1962, p. T). High concentrations of
chloride have not yet spread to well 10N/9W-TAL at North Base, as
shown by the 196 ppm chloride in vater from that well.

The fluoride concentration in Bast Camp well 2 (9§/8w-6H1) was
2.8 ppm on June 1 and October 25, 1962, and has aversged about 2.7 ppm
for the entire period of record. Quarterly sampling for cbserving
possible changes in fluoride content in water from this well showed
no significant changes, and an annual sampling frequency was resumed
as of October 1962.

Ko other notable changes or conditions of the chemical quality
of wvater from Base wells were observed, except in the Graham Ranch

area as discussed in the next section of this report.



samyconmmnon IN THE GRAHAM RANCH AREA

Water from well C-2 (9N/10W-16C2), which has been used since
July 1962 for nonpotable purposes at the Telemeter Staticn, contained
465 ppm of chloride and 518 ppm of sulfate in June 1962. Water from
this well was of much better chemical quality in 1952 as demonstrated
by a partial analysis (Dutcher, Bader, Hiltgen, and others, 1962,
p. 207) that éhowed the chloride content to be 139 ppm. Gradual
contamination has taken place, apparently because of leakage passing
down the inside or outside of the casing into the main ground-water
body from a shallover aquifer containing saline water (fig. 7).

Figure 7. Diagram of selected wvells in the Graham Ranch area showing

probable mode of saline contamination of the mein aquifer.

1. Saline water is defined as water containing more than 1,000
ppm.of dissolved solids (Winslow and Kister, 1956). "Saline™ water

may include chloride, sulfate, and other constituents.

26
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The chemical quality of the water from well C-2 improved markedly
between samples collected in June and in October 1962 (table 5), mostly
ag a result of heavy pumping of the well in mid-October Just prior to
sampling. The contaminated water that had mixed with the better
wateroftheminaquifer_m drawn back toward the well when it vas
pumped, and eventually all the contaminated water might have been
vithdrawvn by extensive pumping. However, leakage of the saline water
will continue unless the upper aquifer is sesled off from the well.
The depth to the shallow aquifer that yields saline water to well C-2
is estimated :ho be between 20 and 90 feet. The saline water probably
cames from sandy clay layers such as in well 9N/10W-16P1 (fig. 7) to
the south, for which a log is available. lLogs for wells 9N/10W-16C1l
and 16C2 are not known to be available. However, well C-2 is 216 feet
deep and well 9M/10W-16C1, to the north, is 147.9 feet deep and yields
vater prmcipauy from the shallower saline aquifer. The shallower
aquifer has a higher water level than the main aquifer, and a sample
collected in 1958 from well 16C1 had 1,810 ppm of chloride and 720 ppm
of sulfate (Dutcher, Bader, Hiltgem, and others, 1962, p. 195).

Chloride content in water from well 9N/10W-16P1 (f£ig. 6) shows no
indication of contamination in this area. Evidently the beds yielding
saline water, if they occur at well 16Pl, are effectively cased out of
this well.



Corroborating evidence can be seen in water-level fluctuations
in the area from 1952 to 1958 (f£ig. 7). These changes show declining
levels 1nthe saline aquifer during the seame period when water levels
rose in the deeper fresh-water aquifer. Decline in the shalliower zone

is greater than the rise in the deeper zone.
Attempts should be made to learn more about the source of saline

water as part of any future drilling in the Graham Ranch area. A
means of abating further contamination in the area should be sought

and carried out as soon as possible.
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