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GROUl'JD-WATER COHDITICITS DUnEIG 1962 AT THE MARHE CORPS BASS, 

TWEHTYEI3E PALI'S,

3y J. 12. Weir,, Jr.

SUJ'D&EY AND CONCLUSIONS

The -water simply for the ?-fe.rine Corps Base, Tsrentyaiae Palms, 

Calif., Is ground water pusped from veils on the Base, Because 

recharge to the ground-water supply Is small, it Is desirable to 

naintain constant surveillance of the amount and quality of the 

 water in storage. At the request of the Navy, the Geological Survey 

has "been ny»>jng a continuing inventory of the ground -water in storage. 

Bie results of the study for July 1, 1961, through June 30, 196^, 

are as follows:

1. During the period July 196"! through June 1962 there

were no narked changes in hydrologic conditions at the Base.

Metered punrpage from the ground-water supply was 1,780 acre-

feet.

 \



2. The records of water levels in wells indicate.that the slow 

decline of water level observed during previous years continued during 

196&, but large quantities of ground water remain in storage. A 

water shortage because of depletion of ground water in storage is 

not expected in the near future. Of the estimated 800,000 acre-feet 

in storage in Surprise Spring and Teadisan basins in 1953> over 98 

percent still reoalns as cf June 30, 1962. Increased pushing from 

Surprise -Spring basin nay have increased- water-level decline in the 

vicinity of SW 3^- and SU 4-A by as much as 2|- tines the decline prior 

to the advent of SW kA.

3- The record cf water level in wells in the Mes quite basin 

shows that pimping by the Marine Corps Base has had no appreciable 

effect on water levels in that basin. Therefore, purging by the 

Marine Corps has not affected appreciably the water supply of the 

local residents outcide the boundaries of the Base who also obtain 

their water supply from Mesquite basin.

4. The specific capacities of the supply wells are virtually 

 the saise as J&oae (ieteisiined previously and the wells recain in 

good condition. Well SW 3A is now being pfusped at a rate 

greater than the qptisum-perfcrzaance point for the well.



5- The chemical quality of ground vater has not changed 

significantly during 1962. The fluoride concentration of the waters 

from Mesguite and Deaefcnan basins is nearly average for analyses made 

during previous years. The dissolved-solids and fluoride contents in 

these vaters make them marginal for human cozisuaiption, and the use 

of a higher proportion of the water of "better quality from the Surprise 

Spring basin would throve the quality of the vater supply greatly. 

Also, the quality of the water supply would be isqproved if old 

supply veil 2, the chief contributor of fluoride, were not used.
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/1X ,
IHTRORJCTIOrl

compilation of all data collected as a result of monitoring the 

ground-water supply at the !&rine Corps Base. Enis report covers 

the period July 19&L through June 19o2. Significant data obtained 

during the year, herein referred to as 1962, are discussed and 

illustrated graphically in the report.

In addition to this report, a monthly letter report is cosrpiled 

that contains water levels neasured that month. -The letter is 

prepared and distributed in order that the Navy say have current 

information regarding watsr-level engages that occur, both, on and 

off the Marine Corps Base.
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Location and Sarbant of th.5 Area

area on and adjacent to the Marine Corps Base described 

ia this report covers about 500 square niilea in the southern part 

of the Mojave Desert region between latitude 3^°05 f and 34*30'north 

and longitude 116*00' and 116*30* east (fig. l). 13ie Basa headquarters

Figure 1. Ifep of part of southern California shoving area described 

in this report.

is approximately 6 miles north of Twentynine Palas, a s:sall coesaunity 

about 150 miles east of Los Angeles, Calif.



Purpose and Fcope of ths Ccntinuicg ?ro~rar. and Report

water supply of the y&rine Corps Base is ground, vater pumped 

from wells on the 3ase. The veils penetrate alluvial deposits that 

contain relatively large quantities of ground vatar. Recharge to 

the alluvial deposits that comprise ground-water basins IB very 

small* and the aoount of ground mter in storage is reduced each 

year, virtually by ths aiaount of water punped. Sose parts of the 

basins contain watsr that has a high concentration of fluoride. This 

vater can be uced if it is Eised with vater that contains less fluorids, 

thereby ma]g1 ng the jnost efficient use of the water availabla ^hile 

keeping the fluoride concentrations acceptably SEall.

Because of tha gradual depletion of ground vater in otorage and 

the local crater- quality probleins, the 23avy wants to maintain a 

continuing inventory of the £rcuiid-wat2r supply. In 1953 the ITavy 

requested that the Geological Survey continue studies begun in the 

area before the advent of the Marine Corps Base. Accordingly, tha 

objectives of the continuing investigations are:

1. Advise the Havy and Marine Corps of all geologic and 

hydrologlc conditions affecting the vater supply of the Base.

2. Maintain a continuing record of the effect, if any, of 

puizping by the Base on vater levels in the Mesquite basin, near 

Twentynine Palma, from  which many of the local residents outside 

the Base obtain water.
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3» Continue periodic water-lavel observations in veils in 

Surprise Spring, Beadnan, and i-Sesquite basins to deternine the 

effect of puszplng on the ground water in storage and to obtain 

data necessary for locating and spacing sites of any future 

supply veils.

4. Continue periodic measurements of pusping and ncnpuoping 

water levels in Base supply wells in order to evaluate their 

condition.

5. Periodically collect water camples frcn the supply veils 

for chemical analysis to determine whether changes in the quality 

of the water, particularly fluoride content, are occurring.

6. Continue to advise the liavy on ground-water problens 

and water-supply development at the ^ferine Corps Ease.

7« Prepare an annual report , including the findings of 

items 1 through 6, above; a compilation of ground-water punpage 

by basins; and a tabulation of the basic geologic and hydrologic 

data collected during the year.

This report was prepared by the Geological Survey in cooperation 

with, the U.S. Ilavy. The investigation was made by the U.Sa Department 

of the Interior, Geological Survey, under the direction of Ho D. Wilson, 

Jr., district engineer, and his successor Fred Kunkel, district geologist 

in charge of ground-water investigations in California, and under the 

immediate supervision of G. M, Eogenson, geologist in charge of the 

Long Beach subdistriet office.
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t'ftRY CF TECHNICAL ADVIC2 G1VSIJ DIBEJG 1962

1. During the year, measurements of water levels in 17 to 

28 veils were submitted each nonth to the CcciEaiicLins General and 

the Public Works Officer, 2-&rine Corps Bace, Tventynine Pains, 

Calif., to provide information en the ground-water conditions in. 

the purrped "basins.

2. Several informal neetings were held during the year with 

representatives of the Base Jiaintenance Office and Public Works 

Office concerning the Base water supply.
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GROJBD-WAm CQHD1TIQSS THROUGH JIHE 1962

Storage in Surprise Spring and Deadnan "basins vas decreased by 

an estijaated !,$& acre-feet during the year. Based on estiiaates 

of withdrawal from these two basins 1953 through 1962, there remins 

about 787,800 acre-feet of the estJtated 800,000 acre-feet in storage 

as of 1953* The water level declined slowly in response to vith- 

drssals dairing the year.

According to the annual analyses, fluoride concentrations in 

vaters froa Stf (supply -sell) 2 and SW 1A vere lover than last year 

"by 2.0 and 1.2 ppa (parts per nillion), respectively. The fluoride 

concentrations in the 1962 samples vere close to the long-term averages 

of 10.7 aad 4»9 Epa, respectively, for vaters from these veils.



Location of ¥ells

The location of veils discussed in this report is shewn on 

figure 2, together vith other veils listed in preceding reports. 

 yells are assigned numbers according to their location in the rectangular 

subdivision of public land. For esanple, in the veil number 2N/7S-331 

(fig. 2) vhich was assigned to Stf 2A. in the Surprise Spring "basin,

Figure 2. Map of the Twentyuine Palas basin, California, shoving 

geology an& location of wells.

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

the meiber "between the slash and the hyphen indicates the range (H. 7 E.), 

the number "between the hyphen and the letter indicates the section (sec. 3)* 

and the letter indicates the to-acre subdivision of the section according 

to the diagram shcnm belov.
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Within each ^O-acre tract the wells are nusihered serially as 

indicated by the filial digit, ^us, well 2JI/7S-3B1 is the first well 

to "be lie-ted in 'the HW-jJjcJ sec. 3« The area shewn on the nap is 

east of the Gar Tlcrnardino meridian "but extends north and south 

of the San Bcmardino base line. Both location letters are used 

in this report for reasons of clarity., oven though the range-location 

latter 3 vcul-d net be necessary.

A cross index of the well irunbers assigned by the U.S. Geological 
/

Survey and those assigned by the U«3. Hu,vy is given in table 1.
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Punpage frcn Sa.se Supply Wa

All supply wells en the Base are equipped with rasters which record 

the amount of water punped frcn the wells. Table 2 shews the nonthly 

puripage in acre-feet fcr each yell and "basin, the tctal Base puagage 

for each nonth, and the yearly average percentage of the Base supply 

which was pushed frcn each well and each "basin. Figure 3 gives the 

tctal annual purrpage from each well fcr the period 195^ to 1962. 

de relationship between nonthly punpcge and water-level fluctniation 

in tne -ue3J.s is shewn on figures 4, 5j 6* a^d. 7> together with 

ahs of these and ether wells.
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i/
Table 2.--Montlily pucgago, in acre-feet, fron Uavy supply

during 1961-62

Year :Deadrjan: 

and : basin :
*

month : SW 1A

1961

July

August

September

October

November

December

1962

January

February

March

April

May

June

Total""

Percent

17.6

^5.1

36.5

43.9

29.4

2.5

4.2

2.1

5-3

7-5

6.7

2.9

204

12

| SI-7 2A.

30.6

81.3

67-7

39.1

35-6

43.4

37-7

36.6

45.0

55-9

54.7

65.0

643

36

Surprise Spring basin :
*
 

*

36.9

87.8

74.3

3^-3

16.4

31.3

33-5

32.7

44.2

62.6

12.5

23.0

540

30

| SW 4A [Subtotal^/;
* * *

163

170

142

73-4

1.5 53-5

75-2

71-2

69.3
89.2

4.7 123

102.6 170

146.8 235

256 l,44o

14 80

,*]6i>cjUx «e «
   

basin :

SW 2 :

44.0

22.2

17-3

30.4

8.1

1.3

6.7

.44

.46

3.5

1-3

 

136

8

§/
Total

229

237

196

146

91.0

79-5

82.1

71.8
95-0

234

178

238

1,730

100

1. Cue acre-foot is 325,8^1 .gallons.

2. Values rounded to 3 significant figures<
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line total pjnpage free: the supply veils during the year ending 

June 30, 1962, was 1,730 acre-feet (table 2 and fig. 3)* on increase

Figure 3« Annual pumpage fraa IJavy supply veils.

of about 10 acre-feet over 1961. Of the total purrpaga, 1,440 acre- 

feetj or 80 percent, was punned frcm Surprise Spring basin (36 percent 

frcm S3 2A, 30 percent from SW 3A, and lk -percent from SI-/ 4A)j 204 

acre-feet, or about 12 percent, was punped froa Beadmn basin {Stf 1A.); 

and 136 acre-feet, or 8 percent, was pushed frcsi I-Sesquite basin (SW 2),

Punpage from supply wells varied considerably during the year. 

Table 2 shows that the naxizrun Dcnthly pumpage occurred in June and 

was 238 acre-feet, an average of about 2.6 njgd (million gallons per 

day). 'Zae nlnlrnm occurred in February and was 71 »8 acre-feet, about 

0.64 Egd. The average daily puapage for the year wis about 4.9 acre- 

feet, slightly less than 1.6 agd.

Records of pia^page from Surprise Spring and Deadpan basins for 

9 years are now available. During the ^-year period about 12,200 

acre-feet were pucped from the two basins. The average annual 

^rithdrayal -was about 1,3^0 acre-feet about 1,135 acre-feet anaually 

from Surprise Spring basin and about 225 acre-feet annually from 

Deadnan basin.
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Yield and Condition of Surrply Hells

The specific capacity of a veil is a measure of its physical 

condition and is determined by dividing the rate of discharge, in 

gallons per minute, by the drawdown of the water level, in feet, 

after an extended period 01 ponging. Where sufficient yield and 

dravdowfn data are available, as they generally are for the supply 

wells on the Base, and no significant change in hydrologie conditions 

has occurred, narked or gradual continued decreases in specific 

capacity almost invariably can "be- attributed to deterioration of 

the well and the consequent need for rehabilitation or replacement. 

of the well. Accumulation of sand in a veil cr clogging of 

perforations in the casing, to cite two exarqsles, id.ll cause the 

specific capacity of the veil to decrease. Periodic conputations 

of the specific capacities of the supply wells are mde in order 

to check their physical condition.



_
An optimum performance point for c. veil can be chosen frcn a

_J The optimum performance point for a well is the point on the

uEplns rate curve at which the line is flattened toward 

greater drawicun for increments in purrping rate.

gro.rfn. of various values for drawdown plotted against their respective 

rates of puuiping (Weir and Dyer, 19&> fig. S). Eie nagaitude of 

the optisusi performanco point for a nev veil is dependent largely 

on the perforraance characteristics of the veil. The eaoe vith which 

vater passes frcn the vater-bearing formation into the veil in the 

inaediate periphery of the veil, is the most influential hydraulic 

factor of its perfcrmnes. Conditions of turbulence cause the 

greater drawdown for incrcneats of piaaping rates "beyond the 

perfcmance point.



In table 3 the specific capacities of the supply wells as deter­ 

mined from oeagurrements made in 1962 are compared with results of sciis 

of the earlier measurement a* Ire earliest tests were aade at pmaping 

rates considerably greater than optiaua, and these earlier tests 

indicated lever specific capacities, IJote also the lower specific 

capacity for SW 3A in 19&2 as compared to other tests, except 1953* 

because of the increased punping rate, 1,1^5 SP& (gallons per minute), 

which is greater than tlie cptirmm perfonsance point. Specific 

capacities also are slightly Icwer for the tests of longer duration. 

The variations are slight, however, because most of the drawdown in 

Base sujrply wells occurs in the initial 90 alniites of ptc^ping, and 

these san.3.1 variations in specific capacity usually are not significant* 

therefore, it is concluded fron specific capacities in table 3 that 

the wells regained in good condition in 1962.

22



Table 3- Specific capacities of supply wells

Well miniber 

(USGS number)

SW 1A

(31J/8S-29L1)

Si-7 2A

(2JT/73-3B1)

SW 3A

(2H/73-3A1)

SW 4A

(3H/T3-35P2)

SW 2

(XH/9B-5G1)

: : elapsed :?miping: : 
: : : rDravdowc: 
: Date ipvizrping tizis: rate : : 
: : : : (feet) : 
: : (minutes) : (gpn) : :

12-10-52

5- 5-54

6- 6-61

5- 6-62

1-15-53

5- 4-54

5-23-61

4- 5-62

2- 2-53

5- b-5k

5-23-61

4- 5-62

5-23-61

6- 6-62

8- 2-54

8- 4-61

4- 4-62

350

250

360

270

320

320

360

285

330

330

360

295

360

420

120

215

116

1,550

950

1,050

1,000

1,530

810

910

848

1,785

895

920

1,145

al,700

1,600

790

780

790

4i.O

10.0

12.1

n.6

75*3

32.9

36.3

35-4

46.4

13.6

13.6

19.0

a20.5

19.0

45

44.0

43.8

Specific 

capacity

(an/ft)

37-3

95-0

86.8

86.2

20.3

24.6

24.7

24.0

38.5

65.8

. 67.7

60.3

82.9

84.0

*18

17.8

18.0

a. Chssen from plot of discharge versus dravtorn (Weir, J. E., Jr.,

and Dyer, E. E., 1961, fig. 8).



She piaaplng rate was increased at well SII 3A. from 920 gjsm. to

gpm, during 1962. The   increased pusiping rate brought about 

a decrease of almost 7 Spa. per foot of drawdown in specific capacity 

(see table 3)- la order to determine whether the increase in pimping 

rate alone was responsible for the decreased specific capacity of 

the well, the available data on aaounts of drawdown were plotted 

against various pysrping rates for SI/ 3^. (fig- 3A). The optimum

Figure 3A. Graphs of punping rates versus drawdown for wells 2A, 2A, 

and 3A showing present production puling rates and 

perf enlace pointl for well 3&»

perform&nce point d^tensined for SIf 3A from the graph is 1,075 

She current production rate for the wsll is, therefore, larger by 

about 70 £ps than the indicated optimum performance point. Ca this 

basis, consideration might be given to decreasing the production rate 

to the point of indicated cptinum perf onsance to obtain the greatest 

efficiency and economy from this well and punp.

Graphs of available drawdcwn-pui^ing rate data for S¥ 1A and 

Sff 2A also are shown on figure $A. 2ae graph for SW 1A does not

define the optimsi perf onaance point because of the dearth of data
 » 

for rates between 1,100 and 1,500 gpn. However, the graph shows

that the present production puszping rate is less than the optinzua 

performance point for the well.



The graph for SW 2A (fig. 3A) aloo cboes act define the optimum 

performance pciat because of the dearth of dnta, "but production is 

less than optimum.. If it boccsnes necessary to increase pjrsping rates 

at SW 1A and SW 2A, as waj recently dene at SW 3-^> step tests should 

be made on the veils to define the optimum perfonsance point and the 

test results used to establish the anount of increase.

Access for measurement of pumping -water level in SI-7 2 has become 

increasingly difficult, apparently because of the accumulation of 

pipe scale in the anaulus "between the purrp colion and the casing. 

pjrp oil floating on the water surface also contributes to the 

difficulty in getting reliable pucping water-level jmsasurenents.



Water-Level Fluctuations

Fi-cm July 19£l through June 1962 periodic measurements of water 

level were £]£.d£ in 23 wells. Autcoatic water-level recorders vero 

operatoci in 3 of these veils. Ihe periodic water-level Qeasurenents 

are given in table U. Water-level fluctuations in representative- 

veils in Surprise Storing, Deadnan, and 2-Sesquite basins are shewn in 

figures k, 5, 6, and. 7.



Table 4.   Records of the water level in veil s,

Falas Basin , California

(Water levels are in feet "below land-surface datisa)

HI/8B-1B11 Royer. Altitude 1,903 ft.

Water Water Water 
___ Date _____ level _______ Date _____ level _______ Date _____ level
July 6, 1961 125.55 Nov - ^> 1961 125.64 Map. 1, 1962 125.62

Aug. 3 125.60 Dec. 11 125.58 Apr. 4 125-52

Sept. 6 125.65 Jan. 5, 1962 125.64 Jfey 7 125.52

Oct. 9 125.71 Feb. 8 126.10 June 6 125.51

/ 
UJ/8E-12G1. W. Hockctt. Depth ^20 ft. Altitude 1,972.7 ft.

Aug. 4, 1961 197-50 Jaa. ,5, 1962 197.PO Apr. k, 1962

Hov. 14 197.^ Feb. 8 197-49 May 7 197-39

Dec. 11 197.51 Mar. 7 197-45 Jtme 6 197-37

1N/9S-4H1 (SW 1). U.S. Mavy. Depth 500 ft. Altitude 1,786.8 ft.

July 6, 1961 al4.15 Hov. 14, 1961 13.58 !«^r. 7, 1962 03.^

Aug. 3 13.64 Dec. 11 13.55 Apr. 4 33.49

Sept. 6 13.70 Jan. 5, 1962 13.49 May 7 13.42

Oct. 9 13.72 Feb. 8   13.49 June 6 13. 4l

See footnotes at end of table.



Table 4.  Records of the water level in wrf 3 s,

Sweaty" ine Falas Basin, California   Continued

1E/9E-5G1 (SW 2). U.S. Havy. Depth 500 ft. Altitude 1,779-2 ft.

Water 
___ Date _____ level ______ Date _____ level ______ Date _____ level

July 6, 1961 h68.8 Nov. 14, 1961 6.47 Mar. 7, 19^2 6.4i

Aug. 3 6.45 Dec. 11 6.42 Apr. 4 . 1>50.2

Sept. 6 6.67 Jan. 5, 19^2 6.1*0 Ifcy 7 £*29

Oct. 9 6.68 ?eb. 8 6.38 June 6 6.3^

OIT/9E-5Q2. W. Singleton. Depth lkQ ft. Altitude 1,801 ft.

July 6, 1961 29.32 Hov. 14, 1961 29.50 Mar. 1, 19^2 29.12

Aug. 3 29.47 Dec. 11 29.40 Apr. 4 28.11

Sept. 6 29.55 Jan. 5> 1962 29.28 my 7 29.12

Oct. 9 29.61 Feb. 8 29.22 June 6 29.21

1B/9E-5B1. M. ELLlott. Depth 93*8 ft. Altitude 1,788.8 ft.

July

Aug.

Sept.

Oct.

6, 1961 19.90 Hov. 14, 1961 2O.25 Mar. 7, 1962

3 19.95 Bee. 11 20.28 Apr. 4

6 20.02 Jan. 5, 1962 20.26 May 7

9 20.17 Fefc. 8 20.17 June 6

20.13

20.04

19.98

19-95

1N/9E-7EL. Paul Carson. Depth 110 ft. Altitude 1,843.3 ft.

July 6, 1961 69.91 Nov. 14, 1961 70.05 Mar. 7, 1962 69.86

Aug. 3 70.06 Dec. 11 69.96 Apr. 4 69.82

Sept. 6 70.08 Jan. 5, 1962 ©.94 my 7 69.82

__________________ Feb. 8 ______ 69.90 June 6 ______ 69.80

See footnotes at end of table.
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Table 4. Records of the M&ter level in veils ,

Ttfentynine Palas Las in, California - - Continued

1II/9E-9M2. Head, formerly Taylor. Depth 6i.5 ft. Altitude 1,810.0 ft.

WaterWaterWater 
DatelevelI&talevelSatelevel

July eTI96l 38.49 Uov. 14, 1961 3<3.56 :-Sir. 7, 1962 36.37

Aug. 3 38.57 Bee. 11 33.45 Apr. 4 33.29

Sept. 6 38.62 Jan. 5, 1962 38.42 li:y 7 36.33

Ccz. 9 35.64 Feb. 3 3o.34 June 6 30.40

1M/9E-16D1. - KhitecL. Depth 96 ft. Altitude 1,812.9 ft.

Aug. 3, 1961 40.98 flcnr. 14, 1961 40.52 May 7, 1962 40.30

Oct. 9 40.59 Dei. 11 4aJ;-5 June 6 40.30

02I/9E-l6H3^ G. IHchellG. Depth 153.9 ft. Altitude 1,777 ft.

July 6, 1961 11.83 Uov. 14, 1961 12.75 MOLT. 7, 19^2 11.91

Aug. 3 11.98 Dec. 11 12.44 Apr. 4 11.80

Sept. 6 12.00 Jan. 6, 19b2 12.15 May 7 12.07

Oct. 9 13.00 Fet. 8 11.98 June 6 12.38

11I/93-17Z1. Barry. Depth 133 ft. Altitude 1,832.7 ft.

July 6, 1961 108.51 Ilov. 14, 196! 108.67 liar. 7, 1962 106.55

Au£. .3 108.60 Dec. 11 108.60 Apr. 4 108.54

Sept. 6 108.67 Jan. 5, 1962 108.56 May 7 108.54

Oct. 9 108.70 Feb. 8 108.55 June 6 108.50



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

alas Basis, CaliTcrnla Coatliiued

21I/7S-2C1 (Ttf 5). U.S. Navy. Depth 400 .ft. Altitude 2,272.1 ft-

^ater Water Water 
___ Date _____ level _______ Date _____ level _______ Bate _____ level

July 6, 1961 45.17 ifov. 14, 1961 44.87 Mar. 8, 1962 44.29

Aug. 1*. 14-5.96 Dec. 12 44.43 Apr. 5 45.06

Sept. 6 46. 45 Jan. 5, 1962 1*4.15 May 6 a^7.08

Cct. 10 ^6.46 Pet. 9 44.46 June 6 a62.37

2H/7E-3A1 (S^ 3A). U.S. Ifc,vy. Depth 560 ft. Altitude 2 7 300.9 ft.

Aug. H, 1961 73-89 Dec. 12, 1S?<1 73.79 May 6, 1962 77*91 

ITov. 14 74.30 Jan. p, 1962 75-55 «uae 6 77-76

2H/7S-3B1 (SW 2A). U.S. Bavj'. Depth 70C ft. Altitude 2,355*3 ft.

Aug. 4, 1961 120.98 Jan. 5, 1962 120. n Hay 6, 2$62 220.73

Nov. 14 120.13 Feb. 9 118.36

Dec. 12 113.61 Ifcr. 8 119.18

2lI/7E-4Hly (Ttf 12). U.S. Navy. Depth 500 ft. Altitude 2,442.2 ft.

July 6, 1961 192.64 Nov. 14^ 1961 192.34 Mar. 1, 1962 193.02

Aug. 4 192.67 Dec. 12 192.92 Apr. 5 193.10

Sept. 6 192.61 Jan. 5, 1962 192.99 *<&y 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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Table k.  Records of the water level in yells,

HVentynine Folas Basin, California Continued

2E/73-ltel (TW 11). U.r>. Navy. Depth 6U ft. Altitude 2,532.1 ft. 

Kov. 13, 1961, 327-lOj May 6, 1962. 337-00.

2n/8E-2ifTTL/ (711 1). U.S. llavy. Depth 320 ft. Altitude 1,856.2 ft.

Water Vate'f Water 
Date_____level_______Date_____level_______Date_____level

July 6, 1961 81. te Jept. 6, 1961 81.^9 -w.   19^1 Destroyed 

Aug. 4 Cl.51 Cct. 10 £1.56

2H/8S-26J1. Chencfy, fcn^rly E. Stuobs. Bep-uh 185 ft. Altitude 1,933 ft,

Aug. 3, 1961 157.CO 3ec. 11, 1^61 157.01 Apr. 4, 1962 156.95

Sect. 6 159-50 J«m. 5, 19c2 lpo.99 Ifey 7 157-00

Cct. 9 156.95 ?et. 8 156.$& June 6 15^.97

Ifov. 13_____157-05 :-fcr. 7_____157-07____________________

2S/9S-1OTI.. Owner renfcnmm, foza^rOy Stricklar. Depth 88 ft. Altitude

1,83^.0 ft. Measurements June 19^0 to July 1959 reported by BacLer, J. S., 

and Itoyle, U. E., Jr. (1960, p. 89-90).

Dec. 19, 1958 69.59 t-br. 31, I960 69.36 Apr. 03, 1962 69.66

May 14, 1959 69.33 May 9> 1961 ^.36 June 6 c?0.l8

Dec. 10 69.56 Dec. 7 69.76

See footnotes at end of table
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4.   Records of the water level in veils ,

T»erityn.ine Pal^r> Baslo., Call f onila- -Continued

2H/9S-30F2.V/ Boery Bill. Depth 55.8 ft. Altitude 1,790 ft.

Water Water 
Date _____ level _______ Date _____ level _______ Date _____ level

6, 1961 23.8p 2Tcv. 23, 1961 29.10 Mar. 7, 1962 28.50

AUG. 3 29.0S Dec. 11 23.93 Apr. 4 28.52

Sept. 6 29.18 Jan. 5, 1962 28.78 my 7 28.48

Oct. 9 29.22 Feb. 8 26.61 June 6 28.66

3H/73-l8Dl/ (B7 6). U.S. IJavy. Depth 449 ft. Altitude 2,403.7 ft. 

Eov. 13, 1961, 1^7.02; ;.fey 6, 1^62, l^f.02.

3IT/73-31S1 i U.C. HC.YJ-. Depth 430 ft. Altitude 2,~l4.3 ft. 

Nov. 13, 1961, 250.02; May 6, 19^2, 2^9.87.

. (J.S. Navy. Altitude 2,244.5 -t. ITov. 14, 1961, dry at 

18.8 ft. Measuregients discontinued.

3N/7S-35P27 (Slv 4A). U.S. navy. Depth 609 ft. Altitude 2,270.76 ft

6, 1961 43.79 Her/. i4, 1961 43.17 JMar. 8, 1962 42.69

Aug. 4 44.61 Dec. 12 42.71 Apr. 5 43.34

Sept. 6 45*10 Jan. 5, 1962 42.47 May 6 45.30

Oct. 10 45.09 Feb. 9 42.63

3IJ/8E-17L1" (?W 3). U.S. Navy. Depth 512 ft. Altitude 1,850.4 ft. 

ITov. JL3, 1961, 48.03; ifcy 6, 1962, 48.03.



Table 4.   Records of the water level in wella,

Fains Basin, California- -Continued

3H/81-29C1 (IN 8). U.S. Havy. Depth 300.9 ft. Altitude 1,390-9 ft

Hater Water 
___ Date ______ level _______ Date ______ level _______ Date ______ level

July 6, 1961 88.93 Hov. 14, 1961 89.17 Mar. 8, 1962 38.80

Aug. 4 89.05 Dec. 12 88.99 Apr. 5 88.85

Sept. 6 89.14 Jan. 5, 1962 88.94 May 6 88.78

Oct. 9 89.10 Feb. 9 88.84 June 6 88.70

</ 
3H/8E-29L1 (SW 1/x). U.S. IJavy. Depth 600.0 ft. Altitude 1,905.7 ft.

July 6, 1961 103.35 Dec. 12, 196! 103.^9 I-far. 8, 1962 103.29

Aug. k 103.62 Jan. 5, 1962 103.42 Apr. 5 103.26

Oct. 10 103-55 Feb. 9 103.35 June 6 103.25

3U/8E-33B1/ (Ttf 2). U.S. Navy. Depth 526.0 ft. Altitude 1,845-7 ft.

July 6, 1961 44.09 Hov. 14, 1961 a44.24 J&r. 8, 1962 44.10

Aug. 4 44.16 Dec. 12 44.26 Apr. 5 44.09

Sept. 6 a44.05 Jan. 5, 1962 44.17 2<fey 4 a44.09

Oct. 10 44.21 Feb. 9 44.10 June 6 44.06

a. IJearby well being pumped.

b. Well being purrped.

c. Well recently pumped.
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In the year ending June 19&2 purging frcn SW 2A, Sv-7 3A, and, 

"beginning in April, GT/7 4A continued tc cause water levels to decline in 

the vicinity of Surprise Spring. £he hydrographc of 31? 2A and TV: (test 

veil) 12 are shown on figure k } and the hydrc^raphs of SI-7 3A &a& TV7 5

Figure k. IIydrograpb.3 of supply uell 2A. nnd tost well 12 and graph 

of punrpage frcn supply Tjell 2A., Sui'priwG Spring "basin.

are shown on figure 5-

Figure 5» Hydrographs of supply veil 3A sjad tect well 5 2Jid. graph of 

frcm simply wells 3A an*i 4A, Surprise Gpring "basin.

Puisping from Surprise Spring "basin continued through the year 

at an average rate of 3-9 acre -feet per day, an increase cf a"bout 0.2 

acre -foot from last year, r'ith the "beginning of regular use of SW k-A 

in April 19^> pucpir£ withdrawal frcm Surprise Spring "oacin increased 

"between 6 and 77 acre-feet per nonth, as compared to withdrs.'wcJ. April 

through June 1961. This increase in pimping apparently canned an 

increase in "yater-level decline in TR 5 from about 2 feet per year to 

about 5 feet per year, although records are too short tc definitely 

show decline trends with the added yithdraT.val. xhe new trend of 

average decline in Surprise Spring basin probably will not become 

apparent until SIT k-A hac been in production a year or more.



With the advent of well SW kAt reliable 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 ^A) reflects principally the 

level in the pumping cone of depression near SW kA, 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 area.

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 fault (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 TW 8 (fig. 6).

Figure 6. Eydrographs 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 

TW 8 and TW 2, respectively. Even so, the average annual net decline 

in Deadman 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 TW 8.
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Monthly water-level neasurenents are made in 13 wells in Mesquite 

"basin to determine whether pumping fron SW 2 and the wells in Surprise 

Spring and Deadman basins is causing any decline of water level in 

domestic wells. Figure 7 contains hydrographs of five selected walls

Figure 7- Hydrographs of five wells in Mesquite basin and graph of 

puiapage fron old Navy wells 1 and 2.

whose fluctuations are representative of the "basin.

From May 1952 to June 1962 wells UT/8E-12G1, 2II/9E-30P2, and 

HI/9E-5Q2 show a net decline in water level of about 1.0, 1.1, and 

1.6 feet, respectively. Hie hydrograph of well 30^2 shove a decided 

seasonal water-level fluctuation that apparently is due to transpiration 

by phreatophytes (plants such as mesquite and salt cedar that obtain 

their water supply from the zone of saturation). Fluctuations that 

appear to be correlative with seasons of phreatophyte growth also are 

shown by the hydrograph of well 5Q2, although the fluctuations are 

not as pronounced and cyclical as in well 30F2 and may bo caused by 

other phenomena. Well HT/8E-12G1 is nore than a nile from the area 

of phreatophytes, and its hydrograph shows no annual fluctuation. 

The nonpunping water level in well HT/9E-16E3 declined 0.55 foot in 

1962. For the Mesquite basin as a whole, water levels continued to 

decline very slowly, largely due to punping and evapotrancpiration 

in the basin.
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Chemical Quality of the Ground-Water Supply
X

Water samples vere collected from the supply veils in April and 

May 1962 for chemical analysis. Results of these analyses are in 

table 5* Fluoride concentrations in waters from GW 2 and SW 1A 

are lover than in 1961 by 2.0 and 1.2 ppm> respectively, and are 

nearly the same as the average for several previous years. Average 

fluoride concentration for SW 2 is 10.7 ppm and for SW 1A is k.9 ppia.
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Estimated maximum and minimuci monthly values of f luoride 

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 

multiplied 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 month. 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 ppnt; 

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 in the proportionate amounts of water pumped 

from the various 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 6,--Approximate average monthly fluoride concentration, in parts

r

19£l

July

 v»jmi.~*-

September

October

IToveriber

Dec caber

1962

January

February

1-fe.rch

April

1-fey

June

-
Weighted average

per lailiion, of vat or ucad on

Flucrido cone

Using averages for

previous ana.lyces of

vater iron SI7 2 and

SV7 1A

2.9

2.5

2.1J-

4.0

3-0

1.1

^

1-T

  9

1.0

1.2

1.0

.8

I/
for year 2.0

the Rice

entration

Using

c oncent rat Ions

shc\/n in

table 5

o ;1 t-.o

P 1'

O 0*-  J

 5 Q3-^

2.9

1.1

1-7

.9

1.0

1,2 -

1.0

.3

1.9

1. Detemined by multiplying yearly puiipar^e for each veil by the 

fluoride concentration 01 ^niter fron each veil and dividing by total 

Bace pisiipc-gc for the ye.-.r. i_



 Vhe average fluoride concentration for the year is about 

2.0 ppa, somewhat higher than the 0.8 ppa upper control limit 

reccmnended by the U.G* Public Health Service (I9^2j P- 215*0 for 

vater used on interstate carriers in a region vhere the annual average 

of mo-xinum daily air terrperature is 79»3 a? to 90»?°?« ^«= annual 

average of na:dLnun daily air temperatures at Tvcntynine Pains, 

Calif., iG 82.3°F (U.:. ZIationc.1 Parli Service, I960).

In 1962, ^0 percent of the fluoride in the Bace vater supply 

cane froa 3TJ 2 in Mesquite basjin, 29 percent of iLe flucride cone 

fron the vator punped frcn S:,.T Lx in Deadnan bacin, and only 31 percent 

of the flucride cane fron SW 2^\f ST.v 3^'^ aad SW ^A in Surprise Spring 

basin, which contributed 30 percent of the water supply. Qie 

fluoride content of tl:e water used on the Ease could "be reduced 

cubatantially by using a larger proportion of crater from Surprise 

Spring basin and by discontinuing the use of the principal contributor-

ST.' O   i £- 
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