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GROUMND-WATER CONDITICHS DURING 15€2 AT THE MARTME CORPS BASE,

TWENTYNIE PALMS, CALIFORNIA

By G. Z. Welr, Jr.

| SILASY AND CONCLUSIONS
The water supply for the Marine Ccrps Base, Twentyuine Palms,
Calif., is ground water pumped from wells on the Base. Because
recharge to the g::bund- ater supply 1s smell, it 1s deslrable to
maintain congtant surveillance of the amount and quality of the
water in storage. At the reguest of the Navy, the Gecloglcal Survey
has been making a contlinuing imrentory of the ground weter in storage.
The results of the st;xdy for July 1, 1961, through June 30, 1962,
are as follows:
1. During the pericd July 1961 through June 1962 there
were no merked changes in hydrologic conditions at the Base.
 Metered pumpage from the ground-water supply wes 1,780 acre-

feet.
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2. The records of water levals in wells indicate . that the slc§
decline of water level observed during previcus years continued during
1962, but large quantitles of ground water remsin in storage. A
water shortags because of depleticn of ground weter in storage 1is
not expected in the near future. OFf the ectimated 800,000 acre-feet
in storage in Surprise Spring and Deadman basins in 1953, over 98

percent still remedrs as ¢f Jure 30, 1962. Increased pumping from

Surprise Spring basin nay have increased. water-level declire in the

vicinity of SW 3A and &YW 4A by es much as 2% times the decline prior
to the advent of SW LA,

3. The record of water level ir wells in the Mesgulte basin
shows that pumping by the Brine Ccorps Bese has had no appreclable
effect on water level:s in thet basiz. Therefere, purping by the
Marine Corps kas not affected apprecisbly the water supply of the
local residents outcide the boundarics of the Base who also obtain
their water supply from Mesquite basin.

4. The specific capacities of the supply wells are virtuslly

the same a8 those determined previously and the wells remein in

4
good conditlon. Well SW 3A 1s now being pumped at a rate slightly

greater than the eptimum-perfeormence point for the well.
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5. The chemleal quality of ground water has not changed
significantly during 1962. The fluoride concentration cof the waters
from Mesquite and Deadman basins is nearly average for analyses made
during previous years. The dissolved-solids and fluoride contents in
these waters make them marginel for humsn consumption., and the use
of a higher proportion of the water of better quality from the Surprise
Spring basin would Improve the quaiity of the water supply grestly.
Also, the quality of the water supply would be improved if cld Havy

supply well 2, the chief contributor of fluoride, were not used.



IITROTUCTION

The eemsicuiay report ispwmepemmTraewessesaass contalins a
eompilaticn of all dazba cclilected os & result of monitoripg tlae
ground-water supply &i the Marine Corps 3ase. This report covers
the pericd July 1SE1 through June 1962, Significant data cbtained
during the year, hereic referred to as 13C2, are discussed and
illustreted grapalcally in tae report.

In addition to this report, a monthl& letier report is compiled
that contains water levels wezssured inat morih. 7The letter is
prepared and distributed in order that the Havy may have current
informaticn regarcing water-level cnxnges that oceur, bota or and

off the Marine lorps Zase.
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Ieccation and Zxtent of thz Ares

The area cn and adjacent to the Marine Corps Base described
in this report ccvers abcut 500 square xmiles iz the southern part
of the Mojave Desert region between latitude 34°05' and 34°30'north

and longitude 115°00' and 116°30' east (fig. 1). The Bese headquarters

Flgare 1. Mzp of part of southern California showing area deseribed

in this repor:.

is approxirately 6 miles north of Twentynine Palms, s small cormmnity

about 150 miles east of Loz Angeles, C3lif.
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Purpose 22d “eope of thz Cexnitinulre Prosran and Raport

The wzter supply of the Marine Corps Szse is ground water pumped
from wellz on the 3ase. The wells penetrate zlluvicl deposiis that
contain relatively large gquantitiez ¢f ground watar. DPecharge to
the slluvizl deposiis that comprize ground-water basins is very
small, and the amount of ground water in storage is reduced esch
vecr, virtually by the amount of woter pumped. Some parts of the

basing contsin water that hes a high concentration of fluoride, This

vater can be uced 1f it 1is mixed with water thzit centaine less fluoride,

thereby making the most efficliant use of the water availsdle vhile
keepinz the fluoride concentrs=tionz acceptebly small.
Zecause of the gradual depleticn of ground water in storage angd
the local water-quality problems, the Ilavy waats to maintain a
continuing Iaventory of the zround-watar supply. In 1553 the Havy
requested that the Geological Survey continve studies begun iz ths
area before the adven! of the Marins Corps Base. Accordinzly, the
obJectives of the continuing lrvestigzations are:
1. Advise the Navy and Marine Corps of all geologle and
hydrologlc conditions affecting the water supply of the Tase.
2. Maintairn a contiaulrg record of the effect, 1f any, of
pumping by the Base on water levels in the Mesgulte baszin, near
Twentynine Palms, from which many of the loecal rasidents ocutside

the Base obtain water.

10



3. Contirue pericéic water-lsvel cbservations in wells in
Surprise Spring, Deadmon, and Mesquite basins to determine the
effect of pumping on the ground water in storage and to cbtain
date necessary for lccating and spzecing sites of any future
supply wells.

4. Continue periodic measurements of pumplng and nonpumping
water levels in Base supply wells in order to eveluate thelr
ccenditicn.

5. Pericdically ccllect water samples from the supply wells
for chemical analysis to determine whether changes in the quality
of the water, particularly fluorids content, are occurring.

6. Ccntinue to advise the Navy on ground-water problems
and water-supply develcpment at the Marine Corps Ease.

T. Prepare an annual report, including the findings of |
items 1 through 6, sbove; a compilation of ground-weter pumpage
by basins; and a tabulation ef the basic geologic and hydrologilc
dnta collected during the year.

This report was prepared by the Geologlcal Survey in cooperaticn
with the U.S. Havy. The investigation was made by the U.S. Department
of the Imnterior, Geologlcal Survey, under the direction of H. D. Wilson,
Jr., district engineer, and his successor Fred Kunkel, district geologist
in charge of ground-water investigations in Califormia, and under the
imediate supervision of G. M. Hogenson, geologist in charge of the
Long Beach subdistrict office.



SCMMARY CF TECIDIICAL ADVICE GIVEY DURLG 1962

l. During the year, measurcments of water levels in 17 to
28 wells were submitted ezch month to the Comrending (enercl and
the Public Works Officer, lorine Corps Base, Twentynine Palms,
Calif., to provide informotion cn the zround-woier conditicns in
the purped besins.

2. Several informel mestings were held during the yezr with

representatives of the Rose Maintenance OfPice and Putrlic VWorks

Office concerning the Base weater supply.



GROUND-WATER CONDITIONS THROUGH JUE 1962

Storaze in Surprise Spring and Deadman basins was decreased by
an estimated 1,644 acre-feet during the year. Based on estimates
of withdrawal from these two basins 1953 thrcugh 1962, there remeins
about 787,800 acre-feet of the estimated 800,000 acre-feet in storage
as of 1953. The water level declined slowly in response to with-
drawels during the year.

According to the annual snalyses, fluorlde concentrations in
vaters from SW (supply well) 2 snd SW 1A were lover then last year
by 2.0 and 1.2 pmm {parts per million), respectively. The fluoride
concentrations in the 1962 samples were close to the long-term averages

of 10.7 and 4.9 ppm, respectively, for waters from these wells.



Location of Wells

The location of wells discussed in this report is shown on
figure 2, together with other wells listed in preceding reports. The
wells are assigned numbers according to their lceatlon in the rectangulsr
subdivision of public land. For‘ example, in the well mmiber 21/7E-3Bl1

(fig. 2) vhich wes assigned to SW 2A in the Surprise Spring dasin,

Figure 2. Mep of the Twentynine Palms basin, Califcrnia, showing

geolozy and location of wells.

the mumber preceding the slash (/) indicates the township (T. 2 H.),

the mmber between the slash and the hyphen indicates the range (R. 7 E.),
the mmber between the hyphen and the letter irndicates the section {sec. 3),
and the letter indicates the 4O-acre subdivision of the secticn according

to the diagram showyn below.

=
Fxj
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Within ezch 40-2cre troct the wells are numbered serially 2s
indicated by the £imal diglt. Thus, well £1/75-3P1 1s the first well
£o be llsted in the TWHISH sec. 3. The area shown on the msp is
eagt of the Gar Tornerding meridion but extende north and south
of the San Zerrariino bease line, DRoth location letters are used
in this report for recasons of clariiy, cver though the range-lccation
letter T would nct be noeessary.

A eross index of the well numbers =ssigned by the U.S. Geological

Survey and thosc assignezd by the U.3. Nuvy is ziven in teble 1.
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- Pumpage fren Sage Suzply Wells

Al supply wells cn the Basc sre equipped with meters which record
the armount ¢f water purped fron the wells, Toble 2 shows the monthly
) pumpage in acre-feet for each well and basla, the tettl Zase punpage
for each nmorih, 2nd tke yearly sverage percentoge of the Dace supply
which wos punmped frem ecch well ard each bLasin, Figurse 3 glves the
total armunl pupege froxm each well for the peried 1954 to 19€2.

The relatlonship between monthly purpage and water-level fluetuntion

in tae wells is chown oz figures 4, 5, 6, and 7, together with

"

L)

Jircgrarns cf these and cthcr wvells.

£
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Prea ilovy cupply wells

during 1961-€2
tear zDeadz:mn Surprise Spring basin :Mesqui* g/
and 3 basin : ¢ basin Total
conth - apas . SV2A Dew3a ek ;Subtotalg/ .
1961
July 17.6 8.8 86.5 -- 163 k4,0 229
August 45.1 81.5 87.8 -- 170 22,2 237
Septarber 36.5  €7.7  TL.3  -- k2 17.3 196
Cetcber 3.9 39.1  3L.3  -- 73.4 - 30.b 148
November  29.4  35.6  16.4 1.5 53.5 8.1 91.0
December 2.5 43.4 31.8 -- 75.2 1.8 79.5
1962
Jamary L.2  37.7 33.5 -- 71.2 6.7 82.1
February 2.1 36.6  32.7 -- €9.3 Lk 71.8
March 5.3 4.0 W2 -- 89.2 L6 95.0
April 7.5 55.9 62.6 .7 123 3.5 134
Vay 6.7 54.7 12.5  102.6 170 1.3 178
June 2.9 €5.0 23.0 146.8 235 -- 238
2/
Total 204 643 540 256 1,4k0 136 1,780
Percent 12 36 30 - 14 80 8 100
1. Onc acre-foct is 325,851 gallons. i
2. Values rounded to 3 significant figures.



The totel pumpacse frox the supply wells during the year ending

June 30, 1962, wac 1,730 acre-feet (table 2 end fig. 3), an increass

Figure 3. Anmucl puppage fram Mavy supply wells.

of about 10 aecre-reect cver 19€L. OFf the totel purpege, 1,440 acre-
feet, or 80 percent, wzc pumped frcm Surprise Spring basin (3€ percent
fram S 2A, 30 percent from S¥ 34, and 1l percent from SW La); ook
acre-fect, or about 12 percent, wes purped from Deadman basin {SW 1A);
end 138 acre-Tfeet, or & percent, was pwped from lMesquite basin (SW 2).
Punpage frcem supply wells voried comsiderably during the year.
Table 2 shows that the naxdrmm menthly pumpage occurred in Jure and
was 230 acre-feet, 2n overage of about 2.6 mgd (millicn gellors per
éay). The minimm occurred in February =2nd was 71.8 acre-feet, about
0.64 mgd. The averzge daily pumpage for the year wos about 4.9 acre-
feet, slightly less thon 1.6 mpd.
Records of purpege from Surprise Spring and Deadmer basins for
9 years zre now avaliabls., During the 9-yesr period about 12,200
acre-feet were purped from the two basins. The average a
withdrawel wes about 1,360 acre-feet--about 1,135 acre-fzet annually
fram Surprice Spring basin and about 225 acre-feoet cnnually from

Deadman basin.

19
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The spe

ific capacity of a well is a measurs of its physical

conditicn and is determiaed by dividing the rote ¢of discharge, in

galions per micute, by the drawdown of the water level, in feet,

>

after ax extended period oy pumping. Vhere sufiicient

drevdown data are avallsble, us they generally src for

yileid and

the supply

vells cn the Rase, and no significant change Iz hydrolcgic conditions

has cccurred, morked or graducl continued decressss in
3
copacity akmost irvaricbly con te attributed o deterdi

the well and the conseguent need for rensbilitoticn or

specific

oraticn ¢f

of the well. Accumulation of sand Iz a well or clogging of

perforaticns in the casing, to cite two exomples, will

cause dthe

specific capacity cf the well to decrease. Fericdic corputaticns

to check thelr ghysleal conditlon.

of the specific capeaeitiss of the supply wells zre made in crder



: "'/ ‘

An opbimun perfcrmoncee peoint  for o well cen be chosen frem a2

_/ The optimum performence point for a well is the polznt oa the

drowdovm-~-purmping rate curve at whieh the lirne iz flattened toward

greater drawdicwn for irzcrements in puiping rate.

gropn of various veluss for drawdown plotied ageinst thelr respsctive
retes of purping (Weir and Tyer, 1961, Pig. 3). The mognitude cf
the optimwm performance point for a new well is dependent largely

or the performence charascterisuics of the well. The case wiih which
weter paesses from the wabler-bearing formation Inte the well in the
imedizte peripbery of the well is the wost intluentlzl hydraulic
factor of its performance. Conditions of turbulence cause the
greater drawdown for increments of pumping ratces beycond the optlizum

performonee polnt.
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In table 3 the speeific capacities of the supply wells as deter-
mined from measurements made in 1962 arc compared with results of scue
of the earlier measurerments. The earliest tects were made at pumping
rates considercbly grester than optimm, and thece earlier tasts
indicated locwer speciflic capzeiticc. Ijote alsc the lcower specific
capaclity for SV 3A in 1962 as ccmpared to other tesis, except 1953,
because of the inereascd pumplng rate, 1,145 som (g2llons per minute),
which 1s greater thon the optinzm performance point. Specific
capacitiss alce w.e slightly lcwer for tihce tesis of longer curation.
The voriatioms zre clight, however, becouce meost of the drzudown In
Base supply wells occurs in the initial 90 micutes of pumping, aand
these small veriaticns in specific copacity usuzlly are not slznificont.
Therefore, it is concluded from specific capacltlcs in table 3 that

the wells remained in good condition in 19€2.



Table 3.--Specific capzcelties of cupply wells

Tiopsed  :Dumping: :  Specific
Well number : : :Drevdove:
(USs mumber) e PR L eyt
: (oinutes) : (gum) : :  {emm/ft)
SW 1A 12-10-52 350 1,550  41.0 37.3
(35/8E-291L1) 5- §-54 350 350 ic.0 95.0
6- 6-61 360 1,050  12.1 86.8
5- 6-62 270 1,000 11.6 86.2
S 2A 1-15-53 320 1,530 75.3 20.3
(2v/78-3B1) 5- h-54 320 810  32.9 2L.6
5-23-61 360 910  36.3 ok.7
h- 5-62 285 818 35.k 24.0
SW 3A 2- 2-53 33C 1,785 6.k 38.5
(2n/TE-3A1) 5- 454 330 &5  13.6 65.8
5-23-61 360 920  13.6 . 67.7
Y- 5-62 295 1,145  19.0 €0.3
SW La 5-23-61 360 al,700  220.5 82.9
(38/75-35%2) 6- 6-62 420 1,600 19.0 8k.0
i 2 8- 2.5k 120 7% 45 "18
(1v/98-5G1) 8- 4-61 215 780 k.0 17.8
bbbz 16 790 143.8 18.0

a. Chosen from plot of discharge versus drawdown (Weir, J. E., Jr.,
and Dyer, K. E., 1961, fig. 8).



The pumplngz rate was increacsed at well §7 34 from 920 g to
1,145 gpm during 19€2. The increased pumping rote brought about
a decrcase of almost 7 gxm per foot of drawdown in gpzeific capacity
(cee tzble 3). In corder to determine whether the increzss in pumping
rate alone wes responsible for the deerezsed specific capaelty of
the well, the availlsble datfa. on emounts of drawdown were plotted

against varicus pumplng raotes for SW 3A (fig. 3A). The optimm

Figurc 3A. Grephs of pumping rates versus drawdcun for wells 14, 24,
and 3A showing present productior pumping rotes sad cptimm

perfcermonce pointl for well 34,

performance poirnt determired for SW 3A from the grarh is 1,075 goo.
The current production rate for the well is, therefore, larger by
about 70 gpm then the indicated optimum performance point. OCn this
basis, coaslderaticn might be given to decreasing the production rate
to the pocint of indicated cptirmum performance to obtain the greatest
efficiency and econcmy from this well ard pum.

Grzphs of avaiiable drowdom-punpling rete data for SW 1A apd
SW 2A also are shown on figure 3A. The graph for SW 14 does not
define the optimum performance polnt because of the dearth of data
for rates between 1,100 and 1,500 gpm. However, the grapil chows
that the present production pumping rate is less than the optimmm

performance point for the well.

2k
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The graph fcr SW 2A (fiz. 3A) also dces nct define the optimun
performance pcint because of the dearth of dato, but preoducticn is
legss than optimum. If 1t beemaes necessary to ircerease purming rotes
at S¥ 1A and SW 24, as was recently dome at SW 34, step tests should
be made on the wvells to define the optimum performance pcoint and the
tost results used to establish the amcunt of increasc.

Access for wmeocgurement of pumping water lewel ia SW 2 hog beccme
inereasingly diffieult, cpparently because of the accumudation of
pipe sczle in the annulus btetwesn the pump coluwrm and the casing.
Purp oll floating on the weter surface also contributes to the

difPiculty in getting relisble pumping water-level measurenments.



From July 19€1 through June 1962 periciic measurcments of water
level were mede irn 28 wells. Autcmatic woter-level recorders were
operated ir 3 of these wells., The perisdic ucter-level measurenments
are given in table L. Woter-level fluctuations in representative
wells in Surprise Opring, Deadman, and lMesgquite basins are shown in

figures 4, 5, 6, and 7.
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Table 4.--Records of the water level in wells,

Twentynine Palms Basin, Colifcrnia

(Water levels are in Peet below land-surface datum)

1N/8E-1El. Royer. Altitude 1,503 ft.

Water Water Water

Date level Date level Date level
July 6, 1961 125.55 Nov. 14, 1661 125.6L4 Mar. T, 1962 125.62
Aug. 3 125.60 Dec. 11 125.58 Apr. 4 125.52
Sept. 6 125.65 Jan. 5, 1962 125.64 vy 7 125.52
Oct. 9 125.71 Feb. 8 126.10 June 6 125.51

v
18/8B-12G1. W. Hockctt. Depth %20 ft. Altitude 1,972.7 £t.

Aug. 4, 1961 197.50 Jax. .5, 1962 197.00 ppr. L, 1962 197.%6

Fov. 1 197.46  TFeb. 8 197.49 ey T 197.39
Dec. 11 197.51 r. 7 197.45 June 6 197.37

/
in/gB-n (sw 1). U.S. Navy. Depth 500 ft. Altitude 1,786.8 f£t.

July 6, 1961 ailk.15 Nov. 14, 1961 13.58 r. 7, 1962 13.46

Aug. 3 13.6% Dec. 11 13.55 Apr. L 13.49
Sept. 6 13.70  Jan. 5, 1962 13.k9 My T 13.42
Oct. 9 13.72 Peb., 8 . 13.49 June 6 13.41

See footnotes at end of table.



Table 4.--Records of the water level in wells,

Twentynine Palms Basin, Califormia--Continued

' /
1N/9E-561 (SW 2). U.S. FBavy. Depth 500 ft. Altitude 1,779.2 ft.

water wWater Water
Date level Date level Date level
July 6, 1961 1b68.8 Nov. 1k, 1961  6.h47 Mr. T, 1962 6.1
fug. 3 645  Dec. 11 642 Apr. 4  p50.2
Sept. 6 6.67 Jan. 5, 1962  6.40 Yy 7 6.29
Oct. 9 6.68 Feb., 8 €.38 June 6 6.3%
I.N/9E-5Q2./ W. Singleton. Depth 148 f£t. Altitude 1,801 ft.
Juy 6, 1961 29.32 Nov. 1%, 1961 29.50 Mar. 7, 1962 29.12
Aug. 3 29.47 Dec. 11 29.4%0 Apr. 4 28.11
Sept. 6 29.55 Jan. 5, 1962 29.28 ey 7 29.12
Oct. 9 29061 Febc 8 29022 JIme 6 29.21
:m/%-smf M. Elliott. Depth 93.8 ft. Altitude 1,788.8 ft.
July 6, 1961 19.90 Hov. 14, 1961 20.25 Mer. T, 1962 20,13
Aug. 3 19.95 Dec. 11 20.28 Apr. 4 20.0k4
Sept. 6 20.02 Jan. 5, 1962 20.26 My 7 10.98
Cct.e 9 20,17 Feb. 8 20.17 June 6 19.95
/
1N/9E-THl. Paul Carson. Depth 110 £t. Altitude 1,843.3 ft.
Juy 6, 1961 = 69.91 Nov. 1k, 1961 70.05 Mer. 7, 1962 69.86
Aug. 3 70.06 Dec. 11 £9,96 Apr. k& 69.82
Sept. 6 7G.08 Jan. 5, 1962 €9.94 My 7 69.82
Feb. 8 €9.90 June 6 £9.80

See footnotes at end of table.
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Table L.--Secords of the woter level in wells,

Twentyrnine Palns Docln, Californis--Continued

v
LI1/9B-0M2.  Head, formerly Taylor. Depth 61.5 £t. Altitude 1,81C.0 ft.

- Water water water
nte lovel Dals level Bate lavel

Juiy ey7i961 38.49 dov. 14, 19¢€1  33.36 lmr. 7, 1962 35.37

fag.e 3 38.57 Dec. 11 38.55 Apr. L 32.29
Sept. © 35,62 Jac. £, 1962 38.L2 103 7 38.33
Cez. 9 36.¢4% Fet. G 30.3% June 6 3C.50

v
1:/95-1€D1. _ Whited. Depth 06 £t. Altitude 1,812.9 ft.

hug. 3, 1961 Lo.98 Nev. 1%, 1961 k4C.52 ey 7, 1962 4C.30

Ccte 9 40.59 Dee. 11 4o.ts June 6 L0.30

1i/9E-16H3. C. fchells. Depth 153.9 ft. Altitude 1,777 Pt.

July 6, 1961 11.83 Mov. 14, 1961  12.75 Mar. 7, 1962 11.91

Aug. 3 11.98 Dec. 11 12.4% Apr. &4 11.830
Sept. 6 12.00 Jan. 6, 1662 12.15 ey 7 ' 12.07

Cet. 9 13.00 Fet. & 11.98 June 6 12.38

/
1N/98-17=1. BParry. Depth 133 £t. Altitude 1,8382.7 ft.

July 6, 1961 108.51 Nov. 14, 1961 108.67 lar. 7, 1962 106.55

Aug. -3 108.60 Dec. 11 108.€0 Apr. b 108.54
Sépt. 6 108.67 Jen. 5, 1962 108.56 Wy 7 108.5%
Cct. 9 108.70 Teb., & 108.55 Juue 6 108.50




Table L.--Focords of the weier level in walls
>

Twentyndac Polus

adured

Ba

sin, Califcraia-~Continued

J
n/78-2C1 (T4 5). U.S. Hovy. Depth H0C 7t. Altitude 2,272.1 ft.

Water Water Weter

ate level Date level Tate level
July 6, 1861 45.17 Hov. 1%, 1961 L4.87 Yere 8, 1962 k4,29
Avg, & 45.96 Dec. 12 LL. k3 Apr. 5 45.06
Sept. 6 LE.LS Jan. 5, 1962 kL.15 Iy é 257.08
Cct. 10 LE. L5 Fet. 9 4L LE June 6 a62.37

29/7E-3A1 (5w 3A). U.S. kvy.

Depth 560 ft.

Altitude 2,300.9 £t.

Avg. L, 1961 73.% Tec., 12, 189 T3.72 Yy 6, 1962  T7.91
Tov. 1k 74.30 Jon. 5, 1962 73.55 Jure 6 T7-76
, :

2N/78-3B1 (SW 2A). U.3. Nevy. Depth 700 £t. Altitude 2,355.3 f£t.
Aug. L4, 19C1 120.98 Jen. 5, 1g€2 120.11 ey 6, 1962 120.73
Hov. 1& 120.13 Febe 9 112,36
Dec. 12 12.6 arx. 8 115.18

on/re-bm’ {T7 12). U.S. Navy. Depth 500 £t. Altitude 2,442.2 £t.
July 6, 1961 192.6k Nov. 1k, 1961 192.3h4 ¥er. 7, 1962 193.02
Aug. k& 132.67 Dec. 12 192.32 Apr. 5 153.10
Sept. 6 192.6L Jan., 5, 1962 192.99 Moy 6 193.02
Oct. 10 192.82 Feb. 8 192.99 June 6 193.03

See footnotes at end of table.
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Toble b.o--Rocerds of the water level in wells,

Twentynine Dalrs Zasla, Callformis--Continued

- v
. on/rs-1k (79 11).  U.S. Novy. Depth b £, Altitude 2,532.1 f£t.

liov. 13, 19€1, 327.10; ey 6, 19€2. 337.00.

4 . 2.
o1/8e-2h (T8 1). U.S. Novy. Depth 32C £t. Altiiude 1,856.2 ft.

Wwater wataer Woter

Dete level Mate level Date level

Suly 6, 1961 di.k2 Jepy. €, 1961 2119 cv.  -- 1961 Destroyed
fug. b &1.51 Cet. 10 £1.56

, , )
2H/8E-2631. Chency, foruerly B. Stuocs. Depth 185 £t. Altitude 1,933 £t.

3, 1961 157.CO Zec. 22, 161 157.31 Lpre 4, 1662 156.95

Aug.
Sext. 6 159.50 jan. 5, 13é2  156.95 Yey 7 157.00
Cet. © 15€.55 fet. 8 156.28 June 6 15€.97
lov. 13 157.05 ier. 7 157.07

23‘3/9E-l9m./ Owner unknoun, formerly Strickler. Depth 88 f£t. Altitude

- 1,83k.0 Pt.  leasurements June 1940 to July 1959 reperted by Beder, J. S.,

and lloyle, i’. R., Jr. (1960, p. 89-90).

Dec. 19, 1558 69.59 lar. 31, 1960 €39.36 Apr. 13, 1%62 69.66
¥y 1k, 1959 £3.33 My 9, 1961 69.36 June 6 c70.18
Dec. 10 69.56 Dec. 7T 69.76

See Toctnctes a2t end of toble
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Table b.--Records of the water level in wells,

Twentynirve FPalns Basin, Californie--Continued

21/9E-30F2. FEmery Fail. Depth 55.8 £t. Altitude 1,790 ft.

Water Water Water

Lote level Date ievel Tate level

July 6, 1961 28.85 Nov. 13, 1961  29.10 Yor. 7, 1962 28.50

Auc. 3 29.05 Dec., 11 23.93 Apr. &4 28.52

Sept. 6 29.18 Jen. 5, 1962  23.78 My 7 28.48

Cct. 9 29.22 ek, 8 28.61 June 6 28.66
v

36/72-1801 (T &). U.S. Mavy. Depth 445 Pt. Altitude 2,403.7 ft.

Yov. 13, 1981, 1k7.02; ny &, 1D€2, 1h7.C2.

i
3/75-311. U.S. Devy. Depth k30 £t. Aliisude 2,51L.3 £i.

Yov. 13, 1961, 250.02; My 6, 1962, 249.87.

3N/72-35PL.) G.5. Nevy. Altitude 2,2W4.5 2%, Tov. 1k, 1961, dry at

18.8 ft. Measurcments discontinned.

/
34/78-35P2 (5w 4A). U.S. ovy. Depth 609 ft. Altitude 2,270.76 ft.

Juy 6, 1961 43.79 Nov. 1k, 1661 h3.17 Mer. 8, 1962 L2.69

fuge b LL 61 Dec., 12 h2.7;. Apr. 5§ 43.34
Sept. % 45,10 Jan. 5, 1962 L2.4u7 May 6 45.30
Oct. 10 15,09 Feb., 9 42,68

311/8E-1711 (Tw 3). U.S. Havy. Depth 512 £t. Altitude 1,850.4 £t.
Tov. 13, 1961, 48.08; Mey 6, 1562, 48.03.



Toble 4.--Records of the water level in wells,

Twentynine Palos Basin, California--Continued

' v
3u/8E-29C1 (T4 ). U.S. Nevy. Depth 800.9 ft. Altitude 1,390.9 ft.

Wetexr Vater Water

Date level ate level Date level -
July 6, 1961 83.93 Nov. 14, 1961 55.17 ler. 8, 1962 30.80
Aug. & 85.05 Dec. 12 88.99 Apr. 5 83.85
Sept. 6 89.1% Jan. 5, 1962 88.9k lay 6 £8.73
Oct. 9 89.10 Feb. 9 88.8% Jure 6 88.70

31/8B-2911 (sw 14). U.S. Navy. Depth £00.0 ft. titude 1,905.7 ft.
July 6, 1961 103.35 Dec. 12, 1961 103.49 Mer. 8, 1962 103.29
Aug. 4 103.62 Jan. 5, 1962 103.k2 Apr. 5 103.26
Oct. 10 103.55 Feb. 9 103.35 June 6 103.25

3W/BE-33EL (TW 2). U.S. Nevy. Depth 526.0 ft. Altitude 1,8U5.7 ft.
July 6, 1961 L4&.09 Nov. 14, 1961 akh.2h Mar. 8, 1962 44,10
Avg. 4 4,16 Dec, 12 Ly .26 Apr. 5 Lh,09
Sept. 6 akh,05 Jan. 5, 1962 k4,17 Moy L akh.09
Oct. 10 LWy ,21 Feb. 9 44,10 June 6 4,06

2. Nearby well belng pumped.

b. Well being purped.

c. Well recently pumped.



In the year enling Jurne 19€C purping frem SY 24, SY 34, and,
beginning in April, 57 LA contizved tc couse water levels to dacline in
the vicinity of Surprise Ipring. The hydrogrophe of SW 24 and TW (test

well) 12 are shown on figure 4, and the hydregephs of SW 34 and TV S

TMgure L. Hydrographs of supply well 24 znd test well 12 2nd gragh

of pumpage Trem supnly well 28, Swprice Sprisg bacin,

are shown on figure 5.

Plgure 5. Hydrogrophs of cupply well 3A and test well § ond greph of

pumoege frem swpply wells 3A and LA, Surprice Opring besin.

Puping from Surcrice Soring basin conticusd throvgh the yezr

at an aversge rate of 3.9 cere-feet per day, zn irereass of atout C.2

5

acre-foot from last yesr. ¥ith the beginning of reguler use of SW 44
in April 1962, purpirg withdércwsl from Surprise Cpring bacin increcsed
between £ and 77 acrs-fect per mentk, as campersd to withdrawel April
throuzh June 19€1. This increcse in purping apnarently cauced an
increase irn water-level decldae In TW 5 from abecut 2 feel per year to
about 5 feet per year, although records are toc shert te defindtely
shovw decline trends with thc a2dded withdrowel., The new trend of

averagc decline in Surprise Spring basin probebly will not becare

apparent until SV YA has beern in productlion a ysar or more.
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With the advent of well SW 4A, relisble observations of regional
water-level fluctuations in eastern Surprise Spring basin have become
difficult to obtain. During the summer season of intensive pumping,
water level in TW 5 (50 feet from SW 4A) reflects principally the
level in the pumping cone of depression near SW 4A, not the regional
decline. At least two additional observation wells are needed in
order to more accurately observe water-level decline and determine
storage change in the ares.

An average decline of 0.7 foot per year continues at TW 12.

This rate of decline fits the general trend in this part of Surprise
Spring basin, which apparently is separated from the east part of
the basin by a feult (fig. 2) between SW 2A and SW 3A.

In Deadman basin the only appreciable water-level fluctuations
known occurred in the eastern part of the basin'near SW 1A, as shown

on hydrographs of SW 1A and TW 2 and ™ 8 (fig. 6).

Figure 6. Hydrographs of supply well 1A and test wells 2 and 8 and

graph of pumpage from supply well 1A, Deadman basin.

Supply well 1A was pumped at a greatly reduced rate after November

1961. This reduction permitted a water-level rise from the November
levels of about 0.1 foot in SW 1A and about 0.23 and 0.03 foot in

™ 8 and TW 2, respectively. Even so, the average annual net decline
in De;dman Basin for the period of record, as shown by figure 6, is
slightly more than 0.1 foot at SW 1A and slightly less than 0.1 foot

at TW 2 and T™W 8.
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Monthly water-level measurenments are mede in 13 wells in Mesquite
basin te determine whether pumping from SW 2 and the wells in Surprise
Spring and Deadmen basins 1s causing any decline of water level in

domestic wells. Figure 7 contains hydrographs of five selected wells

Figure 7. Hydrographs of five wells in lesquite basin =2nd greph of

pumpage from old Navy wells 1 and 2.

whose fluctuations arc reprecentative of the basin,
From Mcy 1952 to June 1962 wells 1l/8E-12G1, 21/9E-30P2, and
1I/9E-502 show = net decline in water level of about 1.0, 1.1, and

1.6 fect, respectively. The hydrograph of well 30P2 sheows 2 decided

seasonal water-level fluctuation that epparently is due to transpiration

by phreztophytes (plants such as mesquite and salt cedar that obtain
thelr water supply fron ihe zone of saturation). Fluctuations that
appear to be correlative with seasons of phreatophytce growth alsc are
shown by the hydrograph of well 52, although the fluctuations are
not az pronocunced and cyclical as in well 30P2 and mey be caused by
other phenonenz., Well lH/8E-lEGl is nmore than 2 mile from the area
of pareatophytes, and its hydrograph shows no =nnu2l fluctuation,

The nonpumping water leovel in well lN/9E-l6H3 declined 0.55 foot in
1962, Tor the Mesquite bacin as a vhole, watef leovels continued to
decline very slewly, largely duc to pumping and cvapotyanspiration

in the basin.
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Chemical Quality of the Ground-Weter Supply

~

Water samples were collected from the supply wells in April and
May 1962 for chemical analysis. Results of these anclyses arc in
takle 5. Fluoride concentrations in waters from SV 2 and SW 1A
arc lower than in 1361 by 2.0 and 1.2 ppm, respectively, and arc
nearly the same as the average for severzl previous years. Average

fluoride concentration for SY 2 is 10.7 ppm zad for SW 1A is 4.9 ppm.
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Estimated meximum and minimum monthly values of fluoride
concentration of the water used on the Base are listed in table 6.
These estimates were obtained by computing the amount of fluoride
each well contributed for a given month (fluoride concentration
maltiplied by pumpage for that month), adding the amounts of fluoride
contributed by all the wells for the month, and dividing total
fluoride content by the total Base pumpage for that’mgnih. Values
obtained in 1962 for fluoride concentration in water from SW 2 and
SW 1A were very close to average for all analyses (SW 2 = 10.7 ppm;
SW 1A = 4.9 ppm); therefore, computations using both the average
and fluoride content for 1962 are nearly the same. The exact value
of the fluoride concentration in the water supply in any given month
is not known, as changes inlthe proportionate amounts of water pumped
from the variocus supply wells may occur from time to time. However,
the true average value of fluoride concentrations for any month during
the year probably is very near the average monthly values shown in

table 6.
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Table O.--Approxdmete cwvercge mornthly fluoride concenirstion, in ports

- ‘ per miliion, of water uced on the Bace
. : Flucrics concentration
! Using avercges for : Using
previous analyses of concensrations
*  water from 5V 2 and G} showm in
; S 14 : teble 5

E
]
ro
\O
ro
L]

Co

Avmust 0.5 ‘ 2.0
Sepiamber ‘ 2.4 2.3
Oc*zher k.0 .3

Tlovember 3.0 2.9

Januory | 1.7 1.7
February 9 .9
March | 1.0 o 1.0
April 1.2 1.2
Iy 1.0 | 1.0

June .8 ’ .9

‘ i/

Weirhtedld average for yeayr 2.0 . 1.9

1. termined by multivlying yeirly punpage for exch vell by the
fluoride concentration of uster Trom each well ond dividing by totc

13 -~ - A ’ L an
Bace puupage for the ye.or. )



()

he average flucride concertration For the yezr iz about
2.0 pra, somewhat higher then the 0.8 ppm upper control limit
recormended by the U.G, Public Health Serviee (1662, p. 2154) for
yoter uscd on iaterstote carricrs in o region vhere the anaunl average
of mexirum dally air temperature is 79.3°F to 90.5°7. The acrnunl

average of mawdrmnm doily air temperatures at Tweatynine Palns,

s 82.3°F (U.7. Mationcl Park Service, 1960).

<2

¢
[
¥

.
~
e

In 1962, %0 percesnt of the fluoride in the DBoce weter supply

1

. et A s e e
came fron 57 2 in lMesqulte baclisn, 29 perceant of Lo Tlueride cone

Pluoridce content of tle woter used on the Boce could be roduced
substantially by usizg o lerger proportlon of woter Tfrom Surprise
Spring basin ond by discoatinudng the use of the prineipal eontributor--

v D

H e
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