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UaVEKPORY FOR 1958* EDMARB3 AIR FOECE BASE, OAUFGRNIA

By L. C. Butcher

SUMMARY

This report presents the hydrologic findings at Edwards Air Force 

Base for 1958, The findings are summarized, as follows:

1. Status of existing supply wells. «~The supply veils 

presently used are as follows*

ifein Base veils 9/9-^AL (H3»5), &1 (MB-l), 18C1 (MB-7),

Telemeter Station veil 9/10-tPl (TS-10)

North Base veils 10/9-7A1 (HB-l) and 7A2 (NB-2)

East Camp veils 9/8-6HL (EC-2) and 6B2 (BC-l)

South Sract ven 8/10-2W. (ST-A)

Base recreational veils 9/10-16P1 (Graham Banch) and

9/10»3^^3» 3^3> ftpd 3^Q2 (Bed Barn.)

In addition, veils 10/9-^02 (HB-4) and 11/9-32QL (2SB-3) h«v« ^»«a 

drilled and tested* these veils presumably vill be used for Base 

supply in the near future. (See pi. 1 for veil locations and 

table 1 for cross indent of veil numbers.)



Eleven Vfclis that fomcrly voro used on lands purchased in 

1953-5^ «?fcre destroyed, nostly by acts of vandalism, or became dry 

during 1958*

2« ^ey vails*--North Base supply -*ell 1Q/9-4&2 (3B-Jt) vaa 

drilled in 1958 to a depth of 500 feet. Well 9/10-3^?3 was drilled 

at the Bed Barn recreational area to a depth of 350 feet*

3* Grouiid*yater gus3>a£3«--%bc total pumg&ge for all purposes 

during 1958 was about 4,16*0 acre-feet* The puiqpago for Base supply 

alone was about 3*3^0 aero-feet, ranging from a lov of about 37*^00,000 

gallons (115 ecre-fset) in February to about 139*900,000 gallons 

{^30 acre-feet) in Septembert Puspcge records for irri^tion and 

other use outside the Base arc not available for 1958* Snyto* (1955) 

estimated the net off-Base drrJ?t in 1951 to be about 168,000 acre-feet, 

and presumably it has increased since that time* Off-Base ptm$>age in 

Horth Hiroc bacin in 1955 is not known; although relatively sooH* it 

is incredsing rapidly*



fe« Water-level flucrbuat ions*--Except for a small decline in the 

northern part, vater levels in most of Horth Muroc basin vere virtually 

unchanged since 1952* In the East Casg> area, vater levels in observation 

veils continued to decline at an average rate of about 1*8 feet per year* 

In the Main Base area vater levels continued to decline at an average 

rate of about 1*9 feet per year* Seasonal fluctuations of vater levels
r *

in veils decreased in the southern part of the area compared to those 

recorded in prior years, but increased near the Main Base well field 

where an elongate pumping depression has developed in and around the 

veil field* Hear Rosamond and Buckhorn Lakes vater levels continued 

to decline at an average annual rate of about 2 feet* in the farmed 

area of Lancaster basin* outside the Base boundary, the water-level 

decline continued at an average rate between about k and 7 feet per 

year the amount depending on the proximity of the veil to the area 

of large-scale puraping*

5. Ground vater in storage* 3h the East Gang?, Main Base, and 

Rosamond storage units the estimated depletion of ground vater in 

storage from March 1952 to Harch 1958 vas about 1*6,000 acre-feet «an 

average rate of about 7,700 acre-feet per year* In the North feiroc 

storage unit the estimated depletion of ground vater in storage vas 

crudely 2,000 acre-feet since 1952* Thus, of the estimated total 

ground vater in storage (1,500,000 acre-feet in the upper 200 feet of 

saturated deposits) the estimated total depletion of about 1*8,000 acre- 

feet is only about 3 percent of the available supply in that depth range*



6. Quality of water* Chemical analyses of water collected 

periodioally from Base wells do not indicate a deterioration of 

chemical quality in the Main Base, East Camp, or South Tract wells* 

However, they do show a progressive increase in the chloride content, 

beginning in 1956, at North Base well 10/9-7A2 (HB*2) where the chloride 

content reached 350 ppn (parts per million) in April 1958 and at well 

10/9-7A1 (KB-l) where the chloride content reached £&6* ppm in January 

195d* On th* other hand, the water quality in the central part of 

the fcasln near veils 10/9-&& (TW-Jt) end U/9-32^ (HB-3) is of good 

chemical quality and, although the wells are presently unused, is 

suitable for Base supply*
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Purpose and Scope of the Continuing Inventory

report for the 1953 calendar year is the second continuing 

inventory on ground-water conditions at Edwards Air Force Baae, Los 

Angeles, Kern, and San Bemardino Counties, Calif*, prepared by the 

0* 8, Geological Survey at the request of Edwards Air Force Base. 

These continuing reports extend the collection and analysis of basic 

data for the period 1950-5**, which were presented in the comprehensive 

report and appendixes on the geology and ground-water appraisal of the 

Base (Butcher and Hiltgen, 195** and 1955; Butcher and Worts, 1958) 

and the first continuing-inventory report for 195^-57 (Butcher, 1958)* 

She overall purpose of the continuing program ia to collect the necessary 

geologic and hydrologic data to keep the Air Force advised as to the 

current water-supply conditions on the Base*

Specifically, the scope of the program requested by the Air Force 

is as follows; (l) Continue periodic water-level Measurements in key 

observation wells on the Base, principally to ascertain the status of 

ground water In storage; (2) continue to assemble periodic analyses of 

waters from Base wells to determine any changes in quality of ground 

water, particularly to detect signs of deterioration due to return of 

sewage effluent, vertical circulation of water of inferior quality 

from the shallow water bodies, or migration of water of poor quality 

toward the Base wells from local areaa near the margins of the basins; 

also, to collect periodic water sanplea from key wells to extend and 

augment the Base sampling program, as funds permit; (3) continue as



technical adviser on water-supply problems at Edwards Air Force Base; 

and (U) prepare a report incorporating the findings made during the 

cent tin ring inventory, including a summary of ground-water punpage, 

status of the water supply and estimates of ground water in storage, 

presentation of a water-level contour map and hydrographs, tabulation 

of water-level measurements, chemical analyses, and other basic data 

collected*

The work has been carried on by the Geological Survey, U. 8* 

Department of the Interior, under the immediate supervision of 

Fred Khnkel, Geologist in Charge, Long Beach subdistrict office, and 

under the general supervision of H. D» Wilson, Jr., District Engineer 

in charge of ground-water investigations in California*

10



Well-Numbering System

Prior to the work done by the Geological Survey in the Edwards Air 

force Base area two principal well-numbering systems were in use. One 

vas a "location" number used by the Los Angeles County Flood Control 

District based on an arbitrary grid network* The other system was 

used by the California Department of Water fife-sources and was based on
* f

the location of the veil in reference to the rectangular system for the 

subdivision of public land. For example, in their number 7N 12W S^A, 

the first number and letter indicate the township (T* 7 ft*}» the second 

number and latter indicate the range (R. 12 tf«)> the third number indicates 

the section (sec* 3^). Within each section the wells are numbered 

alphabetically.as indicated by the final digit.

She well-numbering system used by the Geological Survey in the 

Edwards Air Force Base area investigation conforms to that used in all 

recent ground-water investigations made by the Geological Survey in 

California. It has also been adopted as official by the State Department 

of Water Resources and by the California Water Pollution Control Board. 

The wells are assigned numbers according to their locations in the 

rectangular system for the subdivision of public land. For example, In 

the number 8/11-35J2, the part of the number preceding the bar indicates 

the township (T* 8 R. ), the part between the bar and the hyphen is the 

range (R. 11 if.), the number between the hyphen and the letter is the 

section (see. 35), and the letter indicates the UO-acra subdivision of 

the section as shown in the accompanying diagram.

11
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Within each JtO-acre tract the wells are numbered serially as 

indicated by the final digit* Thus, veil 8/11-35J2 is the second well 

to be listed in the HB£s&£ sec* 35» Because all of the wells in the 

Edwards Air Force Base and vicinity are in the northwest quadrant of 

the Sen Bernardino base and meridian lines, the foregoing abbreviations 

of the township and range are sufficient*

The well-numbering system is also used in modified form as a 

convenient means of locating a feature described in the text* For 

exanple* and area or feature within the Ntf£stf£ sec* 7, T. 9 H.* R* 10W., 

say be identified as 9/10-7M.

Table 1 is a cross index of Base and Geological Survey well 

numbers*

12



Table !  Cross index of Base and Geological Survey well numbers

Base 'Abbreviated ,* USCS 
"Base umnberi/ * nmsber
   

* Basin and ground-^ater 
" storage unit

Lancaster basin

Main Base well 1

Telemeter

3
56'
6A
7
8 
9

11

Station veil 10

South Tract well A

East Cacrp

north Base

Test well

well 1
2

s well 1
2
3
k

k

2-13-1
K8-3
i®-5
MB-6
MB-6A
MB-7

mil
MB-ll

fS-10

ST-A

EC-1
EC-2

HB-i
H3-2
HB-3

9/9-^Ll
9/9-6E1
9/9-6A1
9/10-12R1
9/10-2tFl
9/9-18C1
9/10-2^01 
9/10-2bCl
9/10-8taL

9/10-6P1

a/io-2n
9/S-6H2
9/8-6a

10/9-7A1
10/9-7A2

Main Base
Main Base
Main Base
£.fciin Base
Main Bfisc
Main Base
Main Base 
i-fciin Base
Mriin Base

 

Main Base

Eact Ca^ip
East Carap

Ilorth Miroc

(adjacent )
(adjacent)
(adjacent j
(adjacent)

basin

Korth Muroc
liorth Rircc

11/9-32Q1 ITorth fcliroc
JiB-5 10/9-^D2 i\lbrtli Moroc

«** 10/9-^DL North Iliroc

!  Slynibcl shown in parentheses on plates and in text.
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Summary of Geologic and ffydrologlc Features 

of the Base and Vicinity

The detailed geologic and hydrologic features of the principal 

ground-water basins and areas of Edwards Air Force Base and vicinity 

ware presented in a separate report (Butcher and Worts, 1958), and 

less comprehensive data vere released in tvo interiza reports (Worts, 

1952) and Harts, Hiltgen, Chase, end Brown, 1953)* £&e pertinent 

features of the ground-water basins and areas are summarized below 

in order of their size, and the basins are shovn on plate 1 (in pocket)*



Geology

E&iarda Air Force Base is in the northeastern part of Antelope 

/allay, a large topographic and structural depression, the sides of 

tfhiea. except locally, are f oraed by mountains and hills composed of 

:on»olidstea crystalline roefcsj the valley floor is underlain by 

uncooflolldated alluvial and lacustrine deposits (pi* l)« Except for 

a vary mirror aoount of recharge, the supply of vater available to 

Air Force Base is derived from ground vater stored In the 

deposits of the valley*

She unconsolldKted deposits comprise alluvial, pla^ra, shoreline, 

end lacustrine deposits of Pleistocene and Becent age, and windblown 

sand of Baeeut age (Butcher and Worts, 1956) » The younger and older 

alluvial dsposits are the iiqportant aquifers, being the source of 

vater for all Base supply veils, the Irrigation veils outside the Base 

boundary, end for nearly an other veils in the area* She playa, 

shoreline, and vindblovn sand deposits are largely above the voter 

table and yield virtually no vater to veils*



Grcwnd-tfater Basins

Ground vater in tlie alluvial deposits beneath Edwards Air Force 

Base is contained principally in Lancaster and North ffcroc basins, 

which are separated by Rogers Lake barrier (pi. l). Minor supplies 

occur in the GXoster area at the northwest edge of the Base* Lancaster 

basin is the largest basin in the area and extends from the bordering 

mountains and hills on the east, south, end vest to the Rceanond Kills 

and Horth Muroc basin on the north, The supply wells in the X&in Base, 

East Cazg>, and South Tract areas pump ground vater from Lancaster basin, 

as do eeveral hundred irrigation wells south of the Base boundary*

To appraise the water supply available to the Air Force, xmich of 

that pert of Lancaster basin within Ed&rards Mr Force Base has been 

divided into three grciund-vater storage units which, from east to vest, 

are called the East Cazgo, Main Base, and Bosazaond storage units (Butcher 

and Worts, 195$)* Together these storage units comprise an area of 

about 69,000 acres* Beneath most of the Main Base and Rosanond storage 

units the saturated deposits are fine grained in the upper 100 feet 

and cause the water in the eccrser grained deposits beneath to be 

confined or seolconf ined and largely separate from the shallow vater 

in the upper part. The ground vater in storage within a depth zone 

extending downward 200 feet from the 1932 spring-high tmtor level end 

available for use by the Air Force and others was more than a million 

acre*feet«

16



However, this large auount of ground water in storage is not 

a direct measure of the anount available for use by the Base, because 

a substantial part Is nerving and will continue to cove southward to the 

area of large-scale pumping for irrigation outside the Base boundary. 

Snyder (1955) estimated that through 1951 the cumulative overdraft 

(anouat that discharge has exceeded recharge) of ground water in Antelope 

Valley, mainly in Lancaster basin, was about 1,800,000 acre-feet. Thus, 

the gradually diminishing supply of ground water in storage in Lancaster 

basin is critical to the Air Force and is discussed in greater detail 

in the section on ground water in storage*

florth Itooc basin is immediately north of the northeastern part 

of Lancaster basin. They are separated by Rogers Lake barrier, a ridge 

of consolidated bedrock of icperf ectly Isncwn extent and depth nearly 

completely buried by alluvial and playa deposits beneath Rogers Lake 

(pi. l). The Bbrth Base wells punjp water from Korth Miroc basin, as 

do many small domestic wells and a few large-capacity wells outside the 

Base boundary which are used for public and industrial supply. The 

Base boundary crosses North Muroc basin nearly along U. 8. Highway fe66.

The Horth Muroc storage unit occupies about 25,000 acres beneath 

the central part of Berth J&troc basin (pi. 1). Beneath most of the 

storage unit the crater-bearing deposits are relatively thin, and the 

ground water in storage within a depth zone extending downward 150 feet 

below the 1952 spring-high water level and available for use by the 

Air Force and others was estimated to be about ^50,000 acre-feet, of 

which about 70 percent, or about 300,000 acre-feet, was within the 

Base (Uutcher and Worts, 1958).

17



SUMKAHY OF OECHSICAL ASSISTANCE TO THE BASE

As a part of the comprehensive study and the inventory program 

for 1958* the Geological Survey furnished technical advice on water- 

supply problems at the Base, as follows $

1. Supplied data on water veils to Mr. J. F. IfcPherson, 

0, 8* Attorney, for use during court trials concerning the 

payment for private lands acquired ty the Air Force.

2. At informal conferences at the Base during April 1953 the 

Geological Survey suggested that Main Base well ? be equipped 

with a pi&Bp of larger capacity to Increase the yield to raore 

than the 370 gpm (gallons per minute) then being obtained. 

The installation of a larger capacity pump and motor at the 

well later resulted in a yield of about 900 gpm with moderate 

drawdown.

3* At a conference on May 15, 1958* at the request of 

Major Wilson, Air Installations, ground water and geology in 

the vicinity of Haystack Butte (not shown on pi* l) east of 

Rogers Late were discussed* The Air Force advised that a new 

facility proposed for the area would require a water supply of 

approximately 300 gpm* Because the area near the Butte is 

underlain by bedrock at the surface or at shallow depth, it 

was concluded that it appeared unlikely that a veil could be 

drilled near the Butte to supply water at the rate of 300 gpci,

It was suggested that well 9/8-18F1, nearly 8 miles west of 
Haystack Butte, should be test-pumped to determine whether 
sufficient water could be obtained for the new facility* Also, 
it was suggested that exploratory test veils might be drilled 
northeast of the Butte to determine the availability of ground 
water*

18



k. At a conference on ;4ay 20, 1958, at the offices of the 

0. S* toy, Corps of Engineers, in Los Angeles, the author gave 

technical advice concerning the location and drilling of North Base 

veil fe end assisted in preparing technical specifications for devel­ 

opment and test-pumping of North Base wells 3 and U* The data for 

these very productive wells are presented In tables 2, k, and 8. 

(See also pi* 2*)

5* Letter of Bbven&er 20, 1953* trco the Geological Survey to 

the Commanding Officer, Edwards Air Force Base, concerning the locations 

of sites for .the disposal of toxic products at the proposed new facility 

near Haystack Butts. At a subsequent conference at the Long Beach 

Geological Survey office, Lt* H« J, Ogluklan, Project Officer, was 

informed that two feasible z&eans of disposing of water containing 

toxic waste oigxt be used in the area northeast of the Butte. These 

possibilities include: (l) Disposal into deep wells drilled into the 

older continental rocks of Tertiary age which underlie the area about 

3 miles east of the Butte; and (2) disposal in open-air sumps or shallow 

ponds dug into the surf icial alluvial and windblown deposits near the 

Butte* The latter method probably would be the cheaper and zaore 

satisfactory neaas of disposal*

Because of the probability of contaminating ground water in the 

East Cazgp area or Berth Jtooc basin it was suggested that disposal of 

toxic waste products not be undertaken in the drainage area tributary 

to Rogers Lake*

19
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YIELD AHD PHYSICAL CONDITION OF THE BASS SUPPLY WELLS

The first indication of most of the mechanical difficulties that 

affect high-capacity veils is a reduction in the yield, or specificy
capacity of the veil* Such a reduction In yield reflects an Increase

1. The specific capacity of a veil is the discharge of the veil, 
in gallons per minute, divided by the drawdown of the vater level in 
the veil frosi the nonpunping level, In feet*

In the head loss that occurs as vater enters the veil, and nay be 

caused by accumulation in the veil of sand that has passed through 

the perforations; by encrustations of the perforations and cementation 

of the adjacent formation by deposits of carbonates, sulfates, silica, 

and iron oxide; by growth of micro-organisms in the formation around 

the well; or by failure of the casing* Most of these detrimental 

processes are further aggravated by the Increase in head less that 

they produce, and therefore tend to be self-intensifying* For this 

reason, a moderate initial decline in veil yield may be followed by 

accelerating deterioration and ultimate failure of the veil* Thus, 

in order to maintain a check on the condition of the Base supply veils, 

periodic aea&ureaents of dravdown and punping rate are required*

Data for the Base supply veils are shown on plate 2 together vith 

a diagrammatic electric-log section for part of the area near the Main 

Base veil field* In general, all the Base supply veils now appear to 

be in excellent condition, except for veil 9/10-Stel 0©-9) discussed 

belov. Well 9/10-2tol (MB-6A) is in good condition, but its yield could 

be increased by installing a larger puiqp and motor*



The well data indicate that the best producing well at the Base 

is 9/8-6H1 (EC-2) vhich has a specific capacity of about 13^ gpm 

(gallons per minute) per foot of drawdown. In general, specific 

capacities of most of the remaining wells range from about 9 to 50 

gpm per foot of drawdown, but Main Base well 9 (9/10-2UC1) has a 

specific capacity of only 3.U. On the basis of an examination of the 

electric log for well 9/10-2*tCl (pi* 2) and the available information 

on the interval perforated in the veil, it is probable that the veil 

casing has not been properly perforated in that section which penetrates 

the upper part of the older alluvium.
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Data collected during the drilling and test-pumping at veils 

9/10-2&E1 (MB-11), 10/9-to. (TV-it)» *HS (HB-fc), and 11/9-320L (flB-3) 

indicate that most of the water from these veils is puoyped from the 

upper sand and gravel beds in the older alluvium* During 1957* prior 

to the drilling and test-pumping of the veils listed above, veil 9/10- 

2feCl (MB-9) was reperforated throughout the interval from 300 to 700 

feet* The yield' vas Increased only a small amount from about 150 gpm 

with a large dravdovn to about ^70 gpm vith a large dravdovn* In view 

of the data collected at veils 9/10-^Sl (MB-ll), 10/9-fcM. (TV-It)* to 

(ISA), and tt/9-3231 (1ZB-3), since the reperforation at veil 9/10-2UC1 

(MB-9), and based on an examination of the electric log for veil 2*tCl, 

it still appears possible that veil 9/10-2UC1 (MB-9) might produce 

considerably sore vater if it had been properly perforated and developed 

at the tine of construction* Before use of the veil is discontinued 

and a replacement veil drilled, as has been discussed, it appears 

desirable to have photographs taken of the entire veil casing below 

the vater table* If the photographs indicate a lack of proper perforations 

through the interval from about 190 to 300 feet below land surface, it 

is suggested that further efforts be made during the vlnter months to 

rehabilitate the veil*
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WATER WELLS INVENTORIED DQBEiG 1958

Oboe nev supply veil, 10/9-kOB (HB-4), was drilled end test-pumped 

in Ubrth Hiroc basin during 195& Nev puling equipment was installed 

at veil 9/9~l3d (MB-7) during the latter part of the year to increase 

the yield from about 370 gpm to about 900 gpm. In addition, one nev 

veil, 9/10-3fcP3* was drilled, equipped, end placed in use at the Bed 

Barn recreational area (pi* l)« Old veils 9Ao*3**QL and 3^ were 

also equipped vith punqps and placed in use in that area*

Data on the above veils and additional data for old wells are 

given in table 2« Data on wells previously canvassed are contained 

in appendixes A and B (Butcher and Hiltgen, 195^ and 1955)* Bata 

for Base supply veils are shown on plate 2*
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Fielduarfc at the Base during 1958 resulted In the discovery 

that 11 wells, formerly used or at which water-level measurements 

could be obtained, became dry or were destroyed. These are listed 

In table 3» (?or locations, see appendix A, Catcher and Hlltgen,

1955, I*. I**)

Logs for the two new veils drilled on the Base during 1958 ere 

given in table k.



3   Eleven well a on the Base which ore kncwn
to have .been destroyed or

dry during :i95o

USDS I USGS 
nuriber : number

8/9-to. 6/10-2MI

6RL

8/U-15E3 

8/12-22R2



Table fc« Lo£S of veil s drilled on the Base* 1958

9/10-3UP3, Drilled for the Edwards Air Force Base Rod and Gun Club 
fcy Evans Bros, Drilling Co, Rotary well, 6-inch casing* Altitude of 
land-surf ace datum about 2,295 ft* Materials classified by G, E, Krexaser,

Thick- Depth 
Material ness (feet) 

(feet)

3 
10

20
to)

132
135

185 
220

^ 280 
300 
350

10/9-*H3£ (KB-4). Drilled by Brans Bros* Drilling Co, In August 
1958* Rotary gravel-pack veil. Altitude of land-surface datum 2,306,9 
ft. Materials classified by Corps of Engineers, 0, 8, Array.

Send, light-brown, fine* to coarse-grained      kQ kO
Clay, streaks of fine sand     - -   ~  13 53
Sand, fine- to coarse-grained     ~»-     122 175
Sand, fine- to coarse-grained, slightly cemented   - 10 183
Send, fine- to ttoarse-gralned         -   25 210
Sand, fine- to coarse-grained, occasional streaks
of clay -     - -  -  .-..      - . 5 215

Sand, fine- to coarse-grained - -  . . « ..  .. 19 23^
Send and clay, slightly gravelly at 255 ft -      6l 295
Sand and occasional streaks of clay         «   30 325
Send, clayey - -          « .  .   -.. 60 385
day, sandy  -                  10 395
Sand end streaks of clay, well-cenented at b26 ft,
^52 ft, and at 1*70 ft                     95 **90

Sand, cemented i              . *«. *.    10 500

Casing record! Cased aero to 500 ft; ib-inch, 
Perforated: 150-500 ft, horizontal-louver type, 
Water sample t Sample collected during test-punning

(see table 8). 
Yield i Final test, August 11, 1958, pushed 1,500 gpm

(gallons per minute), drawdown was 71 ft;
pumped 1,250 gpm, drawdown was $6 ft| pungped.
500 gpoi, drawdown was 16,5 ft* Specific
capacity thus ranged from about 30 to about
21 gpia per foot of dratfdown,
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PUMPAGE OF GROUND ItfffiER 

Plunpage for Base Use

Ground-vater pusrpage for Base use during 1958 is shovn in table 5, 

Arailable records of Base puzspage for the period July 19*t7 through 

August 195^ ftre shovn in the comprehensive report (Butcher and Worts, 

1958, table 6^ and those for August 1956 through December 1957 are 

ghovn in the continuing report for 195&-57 (Eutcber, 1958, table 5)* 

She punpage from Main Base veils 9/9-^AL, 6tlt 18C1, 9/10-Stel, 2kEl, 

2fefl, and 2^01 (MB»5* 1, 19 9* 11* &A» and 8, respectively) vas cetered 

at the individual vellsj the purrpage from North Base veils 10/9-7A1 and 

7A2 (fiB»l and 2} vas estimated; the pucqpage from East CaE$> veils 9/8-6H 

and 6H2 (EC-2 and l) vas oetered| punpage froa South Tract veil S/9-2F1 

(ar-A) vas estimated for part of the period, as vas that from Telemeter 

Station veil 9/10-8F1 (TS-10). Pumpage froa veils at the recreational 

areas at Graham Ranch and the Bed Barn vas estimated* The records were 

supplied by the Air Installations Office*
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fable 5«« Base puiapage from veils. 1958/ "* ** *    

Heeqrda supplied by Air Installations Office
1958 

Basin end veil field
! 1,000 gallons * acre-feet]/

Lancaster basin

Main Base wells 6A, 7, 8, 9, 11 o833,000 2,560 

Main Baas veils 1 and 5 a57,000 175 

Esfft Cffisp wells 1 and 2 206,000 632 

Recreation area vallsS/ S^0,000 756

Subtotal bl,336,000 lf,100

Borth Kiroc basin

Berth Base wells 1 and 2   030

Lancaster and fiorth Mtroc basins 18,900 28

Total 1,355,000 4,160

!  One acre-foot equals 325, #51 gallons*"
2« Pucgpaga is crudely estizaated; the water is not used for Base 

supply and the pumpage is not shown on plate 3,
3« Includes puispage from North Base wells 1 and 2, Teleneter 

Station well 10 and South Tract wells*
a. fiecords of puznpage during Aigust are not available, values 

include estiic&ted pucipage for the zaonth*
b« Mstered and estimated total for the year.
c. Becords incomplete; total estimated by the Geologicol Surrey*
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Plate 3 ahovs the distribution of monthly pumpage for the period 

July 19^7 through February 195^ and July 1955 through December 1958. 

Tor the period July 1955 through Decoder 1958 the available records of 

monthly postage are shown for the Main Base, North Base, and East Camp 

well fields, and from other wells* Records of monthly pumpage from 

Individual veils were not kept prior to July 1955, during the period 

September through November 1956, or during August 1958* Records of 

total pumpage ere not available for the period February 195b through 

June 1955* Tha annual pumpage for the period February 195^ through 

June 1955 has been estimated, as is all the pumpage except at East 

Camp for Aigust 1958 (pi. 3).

Table 5 shows that the total purapage, metered and estimated, in 

1958 was nearly U,l60 acre-feet* Of the total, about 3,420 acre-feet 

vas for Base supply and nearly 750 acre-feet was for use at the Graham 

Ranch and Bed Barn recreational areas* The table shows that pumpage 

from Lancaster basin vas greatly increased from that during 1957 (see 

also Butcher, 1958, table 5)* $he increase is partly due to the 

additional pucrpage at the Graham Ranch and Red Barn recreational areas. 

In 1958 the total ptmipage from all areas vas nearly 1,380 acre-feet 

aore then in 1957 and nearly 1,730 acre-feet greater than in 1956*

In 1958 monthly pumpage ranged from a minlmim of about 37*^00,000 

gallons (115 acre-feet) in February to a maximum of nearly 139,900,000 

gallons (^30 acre-foet) in September (pi* 3)« ^he bulk of the peak 

production in September, about 332 acre-feet or 77 percent, vas from 

Main Base veils 9/9»l8Cl, 9/10-2*01, 2feEL, 2^F1, and 2taL (MB-7, 9, H, 

6A, and 8, respectively).
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Punpage from the Main Base well field in 1958 was about 2,730 

acre-feet; from East Cazg> about 632 acre-feet; from Horth Base about 

3Q acre-feet; and from the South Tract, the Telemeter Station, and 

others was about 28 acre-feet. The Base plans to maintain records of 

nonthly punrpage for all wells. In view of the serious water problems 

in the farmed part of Lancaster basin south of the Bass, it appears 

desirable to meter all punpage from the Base veils, including those 

at the recreational areas at the Graham Ranch and the Bed Barn*



Pumpage for Agricultural and Other Use

Estimates of puicpage in Lancaster basin outside Edgcrds Air Force, 

Base for agricultural or other use are not available for 1953. Based 

on the jaeaflurements of water levels in wells which have declined con­ 

stantly, however, the net draft of ground water outside the Base nay 

have continued the 1951 rate of about 160,000 to 170,000 acre-feet 

per year, or at about the same, or sazsewhat greater, rate than that 

shown by Stayder (1955)*

Records of pimpaga in Hbrth Muroc basin outside Edwards Air Force 

Base are not available* teerous new wells have been drilled recently 

in the area, however, and pucpage for domestic and industrial use has 

greatly Increased (Butcher, 1959)* Thus, it is likely that ground- 

water flow from beneath the Base will occur at an increasing rate during 

the cooing years. In the future it nay be desirable to estimate the 

annual subsurface outflow across the Base boundary to determine the 

longevity of the Air Force supply.
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FLUCTUATIQUS OF WATER LEVELS IN WELLS

Curing 1958 periodic iceasureznents of water levels were reade in 

86 observation wells at Edwards Air Force Baae and vicinity* (For 

the veil data, see Botcher and Hiltgen, 19*& and 1955; Catcher, 1958, 

table 2; Butcher, 1959; and table 2 of this report*) Aitonatic water- 

level recorders were operated at five of these wells* The measurements 

are shown in table 6* These records extend the records contained in 

the appendixes (Butcher end Kiltgen, 195^ and 1955)* For the data 

and locations for new wells in iibrtli Maroc basin outside the Base 

boundary see plate 1 and the report by Catcher (1959) containlnc 

data on water wells in that area*

For the principal water-producing areas of Lancaster and Korth 

Muroc basins records of selected wells for 1958 have been, used to 

extend the records for prior years in hydrograph form. These are 

shown on plates k through 3 and are discussed in the following pages* 

Also discussed in this section of the report is the water-level contour 

sap for March 1953 (pi, l). The nonplusing levels in nearly 100 wells 

were used for control In constructing the contours shown on the map* 

The levels in shallow or deep wells that do not tap the principal 

water-bearing zone were not used for control*



North &iroc Basin

In North Hiroc basin periodic water-level measurements were 

in 16 observation wells (table 6)« One water-level recorder was operated 

by the Geological Survey in the basin during the year. The hydrographs 

of selected veils are shown on plate k*

In general; the graphs indicate a very saall decline in water levels 

for the period 1951-5& The graph for well 11/9-17^1 shows a continuing 

decline during 195&J the overall record shows a slight decline in 

progress since 195^» The decline at this well probably is caused by 

large-scale pushing for irrigation in the Kbehn Lake area to the north 

(Butcher and Worts, 1958, pi, 6),

The seasonal range in water-level fluctuations also has been very 

small and, based on records from continuous water-level recorders operated 

at wells 11/9-13L1 and 36C2 by the U* S. Boras and ChosLcal Corp*, 

probably is not larger than 1 or 2 feet*

The water-level contours shown on plate 1 represent the 1958 con­ 

ditions in the basin* The vater levels at individual wells are nearly 

the same as in 1952* However, there are small differences in the 

positions of the contours shown on plate 1 of this report and those 

shown en plate 6 of the comprehensive report (Butcher and Worts, 1958) 

and on plats 1 of the 195&-57 continuing report (Butcher, 1958)* The 

differences result mainly from using additional and more precise

surveyed altitudes at several wells recently drilled in the basin to 
determine the altitude of the water level for use In drawing contour 
maps for 1957 and 1958. However, it will be necessary to obtain surveyed 
altitudes at nearly all the wells before a detailed water-level contour 
map for this area of relatively flat hydraulic gradient can be drawn.
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The contours find the arrows shoving direction of ground-water 

flow indicate, In general, that in 1953 water was moving north end 

northwest across the basin from the area on the south and east to the 

adjoining areas on the north* Locally, water was moving fron the adjoining 

hills and uplands on the north and east into the basin and moving across 

the basin or east toward the coramnity of Boron where a local shallow 

punping depression may be developing* The hydraulic gradient and 

direction of ground-water moven?ent in 1953 were virtually the saae as 

in 1952 (Butcher and Worts, 1>^8, pi. 6).
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East Camp Area

In the East Camp storage unit and vicinity (pi. l) periodic water- 

level measurements were mads in 12 observation veils (tables 2 and 6), 

The hydrographs of selected wells are shown on plate 5«

In general, the graphs indicate a nearly steady water-level decline 

beginning with the earliest available records in 19^1. For 1953 the 

weighted area! decline in the East Camp storage unit was about 1*8 feet; 

the average decline during 1958 was about 1.5 feet* The decline at 

supply weU 9/8-6HL (EC-2) was about h feet, caused mainly by the 

pumping of about 630 acre-feet of water from this well and supply well 

6K2 (EC-l) nearby*

The seasonal range in water-level fluctuations has been minor, 

ranging from about 2 feet per year at well 9/8-6H1 (EC-2) prior to 

1957 to only a few tenths of a foot at well 9/10-36G1. Based on the 

1957-58 measurements at well 9/8-oiQ., the seasonal fluctuations in the 

vicinity of the East Camp well field may be increased greatly in the 

future because of the increased seasonal puzzling*

The water-level contours on plate 1 represent the 1953 conditions 

In the East Caup area* The contours show that water was flowing northwest 

from the northern part cf the East Canip storage unit across Kogers Lake 

barrier to North Muroc basin. In the southern part of the storage unit, 

ground-water flow was west and north-northwest toward the smll purging 

depression centering around the Main Base supply wells in sec* £&, T. 9 ??  

R, 10 W.
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MGJ.I Base Area

In. the Main Base storage unit and vicinity (pi. l) periodic water- 

level measurements were jsade in 21 observation wells (tables 2 end 6), 

The hydrographs of selected veils are shown on plate 6,

In general, the graphs indicate that the water levels are highest 

in the winter or spring, decline during the suraaer and autuim, and rise
_" f

again during the winter or spring; they also show that on. overall decline 

has been in progress since 19*H when the first neaeureraents were made 

at well 8/10-2P1. Becord-low levels were reached in liovezaber 1958* The 

average water-level decline in the Main Base area for 1953 was about 2*2 

feet; the weighted average area! water-level decline was about 1*9 feet* 

The seasonal range in water-level fluctuations has been relatively 

large, ranging frozn about 19 feet at well 3/10-JtGl in 1952 to only a 

few feet at well S/10-2P1 until 1957 when puoping from nearby well 8/10- 

2TJ2 was started for construction of the new high-speed test track* As 

shown on plate 6 and by the locations of these wells on plate 1, the 

seasonal fluctuations have decreased during recent years in the south­ 

western part of the Main Base storage unit (well 8/10-JtGl) and increased 

in the areas near the Main Base veil field in sec* £&* T. 9 K*, B. 10 W., 

and near the Red Barn recreational area (well 9/10-3^12.) where packing 

for fish and duck ponds began in 1957*



The water-level contours for March 1938 show that water was moving 

north and northwest in the Main Base storage unit toward the elongate 

pumping depression centering around the Main Base well field and the 

Graham and Buchler ranches in sec* 16, T. 9 N., R, 10 W» Also, ground 

water was moving north across Rogers Lake barrier to North Miroc basin* 

At the southwest margin of the Main Base storage unit, however, the 

ground-water flow was toward the large purging depression centered 

beneath sec. 3fc, T. 8 H*. R, 11 W., outside the Base*

The ground-water divide shown on plate 1 separates the areas 

beneath which ground wter was flowing north toward tiie Base wells and 

south toward the famed area. The approximate position of the ground- 

water divide, as drawn on the basis of relatively few water-level 

measurements in wells, is entirely within Edwards Air Force Base, and 

ground-water flow across the entire south and vest boundaries of the 

Base in Lancaster basin was tributary to the large puaping depression 

beneath the fanned area* Thus, ground water in storage within the Base 

continued to be depleted as the result of puisping for irrigation outside 

the Base boundary* Sorth of tlie ground-water divide the hydraulic 

gradient ranged from less than 2 to rjore than 15 feet per mile but to 

the south the gradient toward the large packing depression south of the 

Base was as much as 30 feet per mile*



Rosamond and Buckhorn Lakes Area

The hydrographs for two wells, 8/10-8B1 and 3/12-22&L (pi, 7), 

which tap the deep water-bearing zone depict the differences in head 

between the deep and principal zones (XXitcher and Worts, 1958). Also, 

Beasurements at vail 8/12-1&L1 which taps a semiperched water body were 

made to shov the differences in head between that zone and the principal 

vater-bearlng zone penetrated by well 8/12-18QL nearby (table 6). The 

other graphs on plate 7 are for veils that penetrate the principal 

water-bearing zone. In 1958 the head of water in the principal zone 

tapped by well 8/10-8K2 ranged from 26 to 36 feet higher than that in 

the zone tapped by veil 8/10-8N1 nearby. A record-low level was reached 

in Hovesber 1958 in only one of the veils (8/11-lkKl). Hovever, the 

autumn-lav levels were higher than in previous years at the other veils, 

primarily because the veils formerly used for irrigation have not been 

puiaped since 195^   Consequently, in veils that penetrate the principal 

water-bearing zone on the Base the seasonal fluctuation of water levels 

has been reduced.

The average water-level decline in observation veils in the 

Rosamond storage unit for 1958 vas about 2,1 feet; the weighted average 

water-level decline vas about 2 feet during the year.



The seasonal range in water-level fluctuations in years prior to 

195U was relatively large, being ncre than 20 feet at a few wells but 

averaging about 15 feet. However, beginning in 195^ the seasonal 

water-level fluctuations in the principal zone have decreased the 

decrease in general being greatest at veils farthest from the south 

Base boundary* The decrease is illustrated by the graph for well 

9/11-36L1 where the seasonal fluctuation was about 15 feet in 1951 

and 1952 but had diminished to only about 5 feet in 1957» A very 

marked decrease in seasonal rater-level fluctuations also occurred 

at well 8/10-8B2 in 1957.

The water-level contours for March 1958 show that ground water 

north of the ground-water divide was flowing toward the purging depression 

centering around the old Graham and Buchler ranches in sec. 16, T* 9 N., 

R. 10 W» (pi, l) f South of the divide the direction of movement beneath 

the Base was southeast and south toward the large pumping depression 

centered in sec* 3^, T. 8 H., H* 11 V., in the heavily fanned area* 

At the extreme west edge of the area, however* the direction of flow 

was west toward a pumping depression, the center of which is not shown 

on plate 1, in the fanned area southwest of the town of Rosamond. 

Subsurface flow from the Rosamond Lake storage unit to the fanned area 

on the south continued during 1958> and ground water in storage in the 

storage unit continued to be depleted by pumping for irrigation outside 

the Base. The hydraulic gradient ranged from nearly 20 feet per mile 

locally in the south part of the area to only about 2 to 3 feet per 

mile beneath the northern part of Rosamond Lake*



Farmed Area in Lancaster Basin

In the famed area in Lancaster basin south and vest of Edwards 

Air Force Base periodic water-level rueosureDents were nade in 25 

observation veils (table 6)« These measurements vere made primarily 

for control in drawing the vr.ter-level contours in the area underlain 

by the large pumping depression centering around sec* 3^, T. 8 !?., 

R« 11 W» However, neasurements vere made at four veils which tap the 

deep water-bearing zone and at tvo shallow veils which penetrate semi* 

perched water In the deposits overlying the principal water body. These 

measurements vere not used for drawing the contours (pi. l)« The 

hydrographs of three selected veils that penetrate the principal water­ 

bearing zone are shown on plate 8.

In general, as in the Main Base and Bosaznond Lake areas, the graphs 

indicate very large seasonal fluctuations of water levels and an overall 

decline for the period 1951-58. Primarily because the irrigation veils 

have not been pucped since 195^ in the area presently within Edwards 

Air Force Base, record-low levels were not reached during 1958 at tvo 

of the veils for which graphs are shown on plate 8. However, the water 

level at veil 8/10-28EL declined to a record-low level in November as 

shown on plate 8. Also, in many wells farther south record-low levels 

vere reached during the year* The voter levels in March 1953 in veils 

near the Base shov that the annual decline continues to be moderate and 

is nearly the same as for years prior to 1957* ?hls decline continued

because the veils are in or near the area of large-scale pumping for 
irrigation* The vater-level decline in veils penetrating the principal 
water body averaged about k feet during 1958*



The seasonal range in water-level fluctuations has varied greatly; 

the largest seasonal fluctuations occur in wells nearest the areas of 

greatest pucjping, generally these near the center of the large pumping 

depression* Seasonal fluctuations during prior years have exceeded 

75 feet at those wells. Farther from the areas where veils are closely 

spaced and pusaped heavily the seasonal fluctuations are scsaller and 

in isolated wells located several miles from areas of large-scale 

purging seasonal fluctuations are very small* In 1953 the seasonal 

water-level fluctuation at well 8/11-23B2 probably tras about Uo feet, 

at well 8/10-191& about 20 feet, but at well 8/10-23131 only about 5 

feet (pi. 8).

The water-level contours for March 1958 show that ground water was 

flowing south from beneath the Base and from all the surrounding area 

toward the large pumping depression centered beneath sec. 3^, T. 8 N., 

R. 11 W. The contours also indicate that a punping depression has 

developed in the area southwest of the town of Rosamond and outside 

the area shown en plate 1. If the punrping depression in that area 

increases only slightly in size, ground-water flow in the western part 

of the RosaiBCnd storage unit will be reversed and water will start 

storing westward toward the depression.



STATUS OF GKOUIiD UATER 3U STORAGE, MARCH 1958

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

wster storage units of Edwards Air Force Base were presented in the 

comprehensive report (Butcher and Worts, 1958)* are included in this 

report in the section on geologic and hydrologic features, and are 

summarized in table 7. A knot/ledge of the supply of ground water in 

storage is necessary for the Ions-term planning of Base development 

and use of water in future years* Table 7 shows the estimated depletion 

of ground water in storage during the period 1952-58.



Table 7« "Status of ground water in storage on and pear
ir Force Base*

Basin and . 
storage uniti/

t Estirsatcd j Estixsated : Estimated
: ground water : ground-water : ground-water
: in storage : depletion, : depletion,
: in 1352I/ : 1952~5» : 195T-5cS/
: (acr'3-feet) ? (acre-feet) : (acrc-fest)

Lancaster basin:

East Cac5> - 310,000

fttajn Base 1&Q,000

Rosamond ^Ik^OOO

Subtotal 1,100,000

Ubrth I'tooc basin:

Jfarta Hiroc aU50,000

1^,000

19,000
13*000

1A6,000

2,000

2,600

2,1*00

1,900

6,900

1,000

Total 1,500,000 7,900

1« Storage units and estimates of ground water in storage from 
Catcher and Worts (1958, pi, 12 and table j.0), 

2. Bounded to two significant figures* 
a, Approxinately 70 percent within Base* 
b. Sec point plot on plate 9*



The table ahovs that in Lancaster basin the ground water In 

storage in March 1958 was about 1*6,000 acre-feet less than in 1952. 

The weighted area! average water-level decline for the 6-year period 

1953-58 in the East Carip storage unit was about 9*5 feet or nearly 

1*6 feet per year; in the Main Base storage unit was about lb.1 feet or 2*3 

feet per year; in the Rosamond storage unit about 13 feet or about 2*1 

feet per year; in the North fturoc storage unit less than 1.8 feet or
* f i '

less than 0,3 foot per year*

Plate 9 shove the estimated total depletion of ground water in 

storage since 1952 in East Cetup, Main Base, and Roeanond storage units. 

The rate of depletion for the 12-year period 19^1-52 averaged about 

7,000 acre-feet per year; for the 6-year period 1953-58, aearly 7,700 

acre-feet* If the latter rate of depletion continues, the supply in 

the upper 200 feet of these three storage units in Lancaster basin 

would last until roughly the year 2100 (Butcher and Worts, 1958, fig. l)« 

(See also pi* 9 of this report.)



RETURNED SEWAGE EFFLUEIJT

In the Kain B-.se storage unit near the Main Bose well field, 

mainly in sec* 2&, T. 9 H,, B. 10 W., and near the Rocket Engine Test 

Laboratory (Edwards Air Force Base, Auxiliary Bb, l) iiortiieaet of the 

East Canp storage unit, the Air Force has designed the sewage-treataent 

plants so that treated sewage affluent is discharged into sewage dis­ 

posal ponds* These ponds in the Main Base area overlie playa deposits 

of low permeability, and near the laboratory they are on fan deposits 

of relatively low penaeability. Even so, probably sorae of the treated 

sewage effluent percolates to ground water.

Monthly records of the amount of treated sewage discharged at 

the Jfein Base and East Camp plants were supplied by the Air Installations 

Office, Curing 1958 about 279,000,000 gallons (856 acre-feet) of 

treated sewage was discharged at the Main Base plant; about 6,92^,000 

gallons (21 acre-feet) was discharged at the East Ca&$ plant, About 

31 percent of the total puiapage from the Main Base wells was discharged 

into the shallow ponds as sewage effluent. However, only about 3 percent 

of the water pumped for use at East Camp was discharged as sewage 

effluent| the remainder was presumably consumed or returned to ground 

water in North Muroc basin after being used to cool rocket zaotors at 

the static test stations and for other purposes, The amount of water 

that presumably flows northward into Muroc Basin after use for cooling 

at the rocket test station is unknown and the resulting quantity c# 

recharge to the basin, if any, is also unknown.





CHEMICAL QUALITY OP GROUHD WATER 

ftirpose of Periodic Sampling

As a part of the continuing Inventory, samples from 10 veils were 

collected and analyzed by the Geological Survey in 195$* the results 

ore shown in table 8« In addition, 12 sacgples from Base supply veils 

vere collected by the Air Force and analyzed by the Geological Survey, 

Qiality of Water Branch, and 2 saraples from nev veils were collected 

by the drill tee ecntractor and analyzed by the Carl Wilson Laboratory; 

these analyses are also ehovm in table 8*



Table 8.   CheaicaL analyses of water from Base wells

Constituents* Values preceded by the letter a were calculated by 
the Ground Water Branch, U. S. Geological Survqy,

laboratory: CW, Carl Wilson Laboratory, Los Angeles, Calif.; 
U* S. Geological Survey, Quality of Iteter Branch, Sacramento,
«, whars preceded by A? the sao&le vas collected by the Air 

Force, where preceded by gg the aazople vas collected by the Ground 
Water Branch*

Well number *

Constituents in parts per

Silica (SiC^)
Iron (?e)

Calcium (Ca)
Hagnesimn (Kg)
Sodium (Baj
Potassium (K)

Bicarbonate (BDO?)
Carbonate (COO
Sulfatc %SO|i)
Chloride (OJ

Pluorlde Of)
Sitrate (NO.) 
Boron (B) J

Dissolved solids
Bum of determined

constituents
Eardness as CaCQu,

Percent sodium ($Na)
Specific cop^fdf^TOjQ

(pil^^wrihios £t 77^F)
pfi
taqperature (°F)
Date collected
Depth of well In feet
Analyzing laboratory (Lab.)
Laboratory number (Ho.)

^ff!
million

25
.10

31
9.1

50
3*9

16&
0

72
n

.4
ill
0

291

a285
115
ltd

2*8

8.1
68

6-25-58
150

AFQNf
26^57

8A0.8SL

5*̂1

9^
2.8

221
0

a29 ^-^m^F

5.2 .

lA
*

^

a^7
iX
92

7.7
78

5-1-58
TOO

GWQJf
25928

| ^10-852

33
12
55
3.9

206
0

a75
6*0

.5
 »

.

o285
133
k6

k&)

7.5
78

b-30»58
2^K)

GWQJV
25929

{ Q/U-18LI

 
 

2,950
60

3,260
212
 »

2,^0

2.k
 

»

a7,720
8

99
12,500

8.7

5-3-58
200

GW^f
25932



Well number

Constituents in

S100Fe 2

Ca
Kg
Ha
K

HCCfc
CP3
SOjj.
d
F
HO,
B *.

Dissolved 8.
Sum
Hardness

$Ba
Uicroohos
pH
Of

Sate
Depth
Lab.
So.

* 9/8-6HL 
: (EC-2)
parts per

39
.16

20
7.8

228
*«°

298
0

132
121

2.0
6.7
1.0

715
709
82
85

1,150
7.8

68
6-25-58

1*67
AFQtf
26b62

j 9/8- 
: (E<
million

29
16

237
fc.o

32fc
0

a!91
135

1.6
-
-

 
a77^
138
78

1,260
lA

78

^ 1 J 8

35
.(&

28
10

2^3
lf.0

312
0

159
136

2.0
10
1.0

793
782
111

62
1,270

7.7

(MB-ll) :

3^
0

30
5.8

1.2

ifcL
0

65
15

.k
1.0
.1

2T3
270
93
51

kOb
7.5

66

(HB-l) J

3^
.01

37
8.1

71
1.5

Ifcl
0

79
53

.7

.5

.1

363
35*
126

55

7.8
68

9/(l^7f

29
.02

30
2.7

3.0

137
0

59
16

.2

.6

.2

268
257
86
5*

395
7.7

68
4.9-53 6-25-58 6-2^-58 6-2U-58 6-22-58

35^
Gvf^/
25671

AFQtf
26^59

199
AFQW
26^69

1«*7
AFQW
26^58

360
JNffGffi
26*^

53



Well number : 9/10-6P1 
t (TS-10) { 9/10-16C1 | 9/10-16P1 J 9/10-24C1 

(HB-9)
Constituents in parts per million 

SiOj> 27
fe

Ca
Mg
Ha
K

003
COL
SO?
Cl

F
HO.B *

Dissolved 8.
Sum
Hskrdness

**»
tflcrOBhos
pH
Of

fete
Depth
Lab.
Ro.

.17

%7
9.8

. S.6

222
0

121
96

2.0
2.5 
.5

569
553
158
6k

917
7.7

69
6-2^-58

137.1
APQJf
20^67

509
165
6bo
19

80
0

a720
1,810

im

-

»

aO QQQ

l!950
kl

6^30
7.1

75
5-2-58
1*7.9

GWQfV
25931

91
8.0

99 *
2.6

69
0

a226
133

 

-

 
a59^
260

1*5
997

7.1

5-2-58
530

GWQH
25930

16
3.4

88
1.8

165
0

&fk&
.6

 

^
e289

5^
,77
478

7.1
67

750
GWOW
25672

29
.03

22
1.5

99 ^
2.6

161*.
0

80
*5

c
.*»

367
3fl
61
77

573
7.8

6k
6-2M8

AFQtf
262|66



: 9/10-STO. J 
: (MB-11) s

! 9/10-S^Fl J 9/10-24G1 
(M3-6)

Constituents in parts per million

Si00Fe *

Ca
MS
Na
K

BC03
COo
60j}
Cl

F
BO
B *

Dissolved 8.
Aim
Hardness

$b
Micrcohos
pH
&f
Date
Depth
tab.
Ho.

29
.03

22
1*5

99
2.6

16*
0

80
**5

 5
.^
 *

367
361
61
77

573
7.8

68
6-2^-58
700

AFQW
261*68

2U
5.^

49 ^
2.6

li«)
0

a68
^

.U
 
-

«,
a223
82
55

329
7.0

68

28
.99

2k
2^
^7
2.7

138
0
50
7.3

.3

.k

.1

239
a253
70
58

351
7.9

63

26
k.6

2.7

1^3
0

063
7.5

.k

a223
86
55

357
7.0

68

27
.03

32
2.7

59
2.8

138
0
62
35

.3

.6

.5

3<*
290
91
58

1*63
7.7

6k
k-10-58 6-2*^58 tf-10-58 6*2^58
^30

QWQX
25675

AF<$?
261*63

750
GWQW
250*^

AFQW
26465

55



Well number S 10/9-4D2 
I (NB-4)

J 10/9-7A1 
: (EB-l)

* 10/9-7A2 
: (HB-2)

I 11/9-323L 
S (NB-3)

Constituents in parts per million

SiOg
Pe

Ca
Mg
Ba
K

HD03
CO.,
SO]?
Cl

p
KIft_
MWO

B

Dissolved, S.
Sum
Hardness

ftia
Microdhos
pH
Op

Date
Dspth,
Lab.
Ko.

7
0

3.0
2.0

- 129

188
13
70
31

1.0
1.0
0

*350
16
95

.
8 f% 
  j

.
8-9-58
500
CW
-

38
.20

Ifc
3.9

300
3.6

298
0

95
Sk6

2.0
2.3

.5

871
852
31
92

i-Vyo
8.1

66
1-7-58
150

AFQtf
26U60

37
.08

23
6.0

38b
^.5

275
0

132
4 00

2.0
2.1
.7

1,1*0
1,130

&  

90
1,980

7.6
66

1-7-58
200

AFQW
26U61

21
7.7

362
3.5

288
0

aL33
350

3.0
-
-

 
ai,oeo

8%
90

1,780
7.1

69
1^-9-58

GWQK
25673

8
0

9.0
3.0

155

239
0

82
62

1.0
1.0
0

afc>39
35
91

 
8.1

.
8-2-58
^50
CW
-



The principal purpose of periodic aajnpling of water from wells is 

to detect changes in the quality of water due to return to ground water* 

of treated sewage effluent of higher dissolved solids or increased 

boron content, vertical circulation of water of inferior quality from 

the shallow water bodies, or migration of water of poor quality toward 

the Base wells from local areas near the margins of the basins*
* * 

Records of chemical analyses made prior to 1955 are included in the 

reports by Butcher and Hiltgen (195^ and 1955) &nd Butcher and Worts 

(1958)* Records of chemical analyses code during the period 1956-57 

are included in the first continuing report (Butcher, 1953)* Records 

of chemical analyses for new wells in the Earth Maroc basin are included 

in a data report by Catcher (1959)*

57



(frailty of Water from Base Wells

In 195^ there was an increase in the chloride content of the water 

samples collected from wells 1G/9-7A1 (NB-l), 7A2 (HB-2), and 9/9-&1 

(HB-l). There vas little or no change in chloride content of vater 

from the other Base supply veils (table £) 

The chloride content for selected supply veils has been plotted 

on plate 10 to shov graphically the changes in Sorth Itooc basin and 

the East Camp and Main Base areas. From January 1956 to April 1953 

the chloride content at veil 10/9-7A2 (NB-2) increased from 227 pps 

(parts per million) to 350 ppm, and at veil 10/9-7AL (lE-l) the chloride 

content increased from 160 ppn to 2&6 ppo during the period January 1956 

to January 1958* The Increased chloride content, beginning in 195&* 

may be due to migration of vater of inferior quality to the Base veils 

from the nearby fan deposits (Catcher and Worts, 1953). The chloride 

content at veil 7^2 is considerably greater than the 250 ppm vhlch 

is the upper limit recommended by the U. 8. Public Health Service 

for use by interstate carriers.
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For the period 1953 through 1958 the chloride content of the water 

«t valid 6/9-6HL and 6H2 (EC-2 and l) regained relatively unchanged from 

that of earlier years and ranged between 121 and 155 PP*a* Curing the 

MDBS period, however, the chloride content of water from veil 9/10-2fcGl 

(MB-S) declined from 86 ppm in June 1953 to only 7*5 ppm in April 1958. 

The chloride content of a sacple collected during June was 35 ppm* The 

reason for the decrease and somewhat erratic fluctuation of chloride 

content le obscure; it cay be due to the water of lower chloride content 

moving to the veil fron the principal water-bearing sone to the southeast* 

Cto the other hand, It appears likely that the length of time that the 

pump had been operating prior to collecting the sample has an izaportant 

bearing on the chloride content of the water analyzed* Aa explained in 

the cornpretemalTre report (Butcher and Worts, 1958, p, 190) the pump in the 

vail should be operated for an extended period before a water sacrple is 

collected for analysis* Curing the period 1953 to June 1958 the chloride 

content at veil 9/9-&1 (MB-l) increased about ^5 ppe. Possibly a part 

of the water now pushed at the well is derived from the nearby fan 

deposits.

Table 8 and plate 10 show that the water pimped at the Main Base 

wells during 1958 continued to be excellent for Base supply and is 

the best available to the Base, except that from wells 10/9-^DB end 

11/9-32QL (HB-fe and 3) which Is of ecfially good giallty* The water 

produced by the East Camp wells is higher In dissolved solids than 

that from other veils but is suitable for Base use.
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6.-Records of water levels in wells, Edwards Air Force Base and 
  " "      ~  vicinity, 195H

Records by U. S. Geological Survey. For uniformity in reference, 
footnotes are the same as those used in appendixes for the comprehensive 
f^ort (Butcher and Hiltgen, 1954 and 1955). Water levels are in feet 
teloVland-surface datum; depth of well and altitude are with reference 
to land-surf ace datum.

7/10-2E1. Depth 403 ft. Altitude about 2,412 ft. Records available: 
1951-5*> 1956-58. Mar. 12, 1958, 164.26; Nov. 6, al82.82.

7/10-5F1. Depth 384 ft. Altitude about 2,392 ft. Records available: 
1956-58. Mar. 12,' 1958, 154.16; Nov. 6, 170.52.

7/10-5N3. Depth 980 ft. Altitude about 2,398 ft. Records available: 
1945-47, 1949, 1951-53, 1956-58. Mar. 12, 1958, 165.63; Apr. 10, 166.32; 
May 15, 215.87; Nov. 6, 189.70.

7/11-1Q1. Depth unknown. Altitude about 2,385 ft. Records available: 
1958. Mar. 12, 1958, 179.^9; Nov. 6, 181.78.

7/11-6A1. Depth 130 ft. Altitude about 2,351 ft. Records available: 
1951-53, 1956-58. Mar. 11, 1958, 74.74; Nov. 6, 75.71.

8/9-4P1. Depth 127.3 ft. Altitude 2,305.1 ft. Records available: 
1941-54, 1956-58. Highest water level 21.1 Dec. 6, 194l; lowest, dry 
at 35.0 ft Nov. 5, 1958. Mar. 11, 1958, 33.39; Apr. 9, 33.90; May 15, 
34,03; Nov. 5, h35.0.

8/10-2P1. Depth 234.9 ft. Altitude about 2,310 ft. Records available: 
1941-54, 1956-58. Highest water level 4.8 Apr. 24, 194l; lowest 48.47 
Nov. 6, 1958. Mar. 11, 1958, 42.12; Apr. 9, 42.19; May 15, 45.48; Nov. 6, 
1*8.47.

8/10-4G1. Depth 91.4 ft. Altitude about 2,300 ft. Records available: 
1950-54, 1956-58._________________________________________

Water Water Water 
___Date____level________Date____level_______Date____level 
Mar. 11, 1956 47.59 Apr. 30, 1958 46.50 Nov. 6, 195« 5o"3o 
Apr. 10_____47.65_____May 15_____48.70____________________

a. Pumping nearby.
h. Dry at depth indicated.
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8/10-8N1. Depth 7^0 ft. Altitude about 2,3l6 ft. Records available: 
1953-5^, 1956-58. Mar. 11, 1958, 7^.60; Apr. 10, 75.^3; May 15, 79-94; 
Nov, 6, 90,73,

8/10-8N2. Depth 240 ft. Altitude about 2,3l6 ft. Records available: 
1951-5S 1956-58. Mar. 11, 1958, 51-97; Apr. 10, 50.59; May 15, 54.19; 
Nov. 6, 54,78.

8/10-8R3, Depth 230 ft. Altitude about 2,3l8 ft. Records 
available: 1947-49, 1951, 1954, 1956-58._______________________

, WaterWaterWater 
Date____level________Date____level_______Date___level

Mar. 11, 1958 50.09 June 17, 1958 51.60 Nov. 3, 1958 52.22 
Apr. 10 -50.32 July 17 51-95 Dec. 9 52.03

30 e51.01 Aug. 19 52.16 
May 15_____51.22____Sept. 19____52.43____________________

8/10-9KU Depth 250 ft. Altitude about 2,321 ft. Records available: 
1951-5**, 1956-58. Mar. 11, 1958, 45.07; Apr. 10, 45.21; May 15, 45.55; 
Nov. 6, 46.47.

8/10-14EL. Depth 250 ft. Altitude about 2,333 ft. Records 
available: 1956-58. Mar. 11, 1958, 50.64; Apr. 10, 50.78; May 15, 
51.24; Nov. 6, 52.38.

8/10-19N3. Depth formerly 700 ft, presently 282.4 ft. Altitude
about 2,337 ft, Records available: 1951, 1956-58. Mar. 11, 1958,
101.67; Apr. 10, 102,23; measurements discontinued.

8/10-19N4. Depth 198.4 ft. Altitude about 2,338 ft. Records 
available: 1951-54, 1956-58. Mar. 11, 1958, 102.2^; Apr. 10, 102.83; 
May 15, 116.^3; Nov. 6, 111.52.

8/10-19Q1. Depth 690 ft. Altitude about 2,3^2 ft. Records 
available: 1939-^2, 19^-^8, 1950-58. Highest water level 29.7 
Apr; 9, 19^1, lowest 1^7.56 July 16, 1957. Mar. 11, 1958, 91.88; 
Apr. 10, 90.92; May 15, 93.58; Nov. 6, 10^.51.

8/10-23F1. Depth 250 ft. Altitude about 2,350 ft. Records 
available: 1951-5^, 1956-58. Mar. 11, 1958, 7^.^; Nov. 6, 77.93.

8/10-28B1. Depth 2^5 ft. Altitude about 2,358 ft. Records 
available: 1951-5^, 1956-58. Mar. 11, 1958, 9^.99; Apr. 10, 95.79; 
May 15, 98.50; Nov. 6, 99.83.

e. Recorder installed.
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8/10-32Q1. Depth 3^3 ft. Altitude about 2,383 ft. Records 
available: 1951-52, 1956-58. Mar. 12, 1958, 132.81; measurements 
discontinued.

8/11-13F2. Depth 156.8 ft. Altitude about 2,313 ft. Records 
available: 1958. May 2, 1958, 65.79.

. Depth 337.7 ft. Altitude about 2,312 ft. Records 
available: 1951-5^, 1956-58. Mar. 11, 1958, 66.07; Apr. 10, 65.87; 
May 15, 66;31; Nov. 6, 68.13.

8/ll-llfR2. Depth 205 ft. Altitude about 2,317 ft. Records available: 
1952-54, 1956-5B. Mar. 11, 1958, 87.01; Nov. 6, 90. 5^-

8/11-15Q1. Depth 179.2 ft. Altitude about 2,307 ft. Records 
available: 1952, 195^, 1958. Nov. 6, 1952, 77-98; May 3, 195!*, 8^.96; 
May 2, 1958, 87.20.

8/11-17A1. Depth 30 ft. Altitude about 2,295 ft. Records 
available: 1951-52, 1958. Mar. 11, 1958, 15-90; measurements discontinued.

8/11-18L1. Depth 195.3 ft. Altitude about 2,297 ft. Records 
available: 1951-52, 1958. May 2, 1951, 1-55; Mar. k, 1952, 1.50; 
Nov. 6, 1.52; May 2, 1958, 3.56.

8/11-18Q1. Depth 268.2 ft. Altitude about 2,298 ft. Records 
available: 1951-52, 1958. May 2, 1951, 23.58; Mar, k, 1952, 28.78; 
Nov. 6, 37-32; May 2, 1958, 53-^0.

8/11-22N3. Depth lMf.2 ft. Altitude about 2,317 ft. Records 
available: 1937, 1939-5^, 1956-58. Mar. 11, 1958, 103.27; Apr. 10, 
102.28; May 15, 10lf.68; Nov. 6, 10lf.28.

  8/10-23R2. Depth 293-2 ft. Altitude about 2,331 ft. Records 
available: 1951-5^, 1956-58. Mar. 11, 1958, 126.93; Apr. 10, 116,58; 
May 15, 1^9.80; Nov. 6, 126.92.

8/11-27R1. Itepth 288 ft. Altitude about 2,3^1 ft. Records 
available: 1951-5^, 1956-58. Mar. 11, 1958, 1^.58; Nov. 6, 155.99.

8/ll-3lfD2. Depth 250.5 ft. Altitude about 2,3^0 ft. Records 
available: 1951-53, 1956-58. Mar, 11, 1958, lltf.OO; Nov. 6, lltf .1*0.
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8/11-3UR2. Depth unknown. Altitude about 2,358 ft* Records avail­ 
able: 1951-52, 1956.58. Mar, 11, 1958, l6l.41; Nov. 6, 170.7^

8/12-2Q1. Depth 260 ft. Altitude about 2,283 ft. Records 
available: 1951-51*, 1956-58. Mar. 10, 1958, 10.85; Nov. k, 19*17.

8/12-UKL. Depth 265.3 ft. Altitude about 2,307 ft. Records 
available: 19^3-^7, 19^9-5^ 1956, 1958. Mar. 10, 1958, 33.88; 
Nov. k, hl*5.0; measurements discontinued.

8/12-11R2. Depth ^37 ft. Altitude about 2,282 ft. Records 
available? 1952, 1957-58. Mar. 10, 1958, 26.56; Nov. k, 36.68.

* f

8/12-14KL. Depth 187.7 ft. Altitude about 2,291 ft. Records 
available: 1951-52, 1958. Nov. 9, 1951, 28.3^; Nov. H, 1952, C109.12; 
May 2, 1958, 26.15.

8/12-22MU Depth 298.5 ft. Altitude about 2,302 ft. Records 
available: 19^3-5^, 1956-58. Highest level, flowing, Mar. 1, 19^5; 
lowest, 3^.22, Oct. 17, 1956. Mar. 10, 1958, 19*63; Apr. 10, 18.9^; 
May 15, 21.95; Nov. I*, 31.09.

9/8-6KL (EC-2). Depth 467 ft. Altitude about 2,387 ft. Records
available: 1951-5^ 1956-58. Mar. 11, 1958, 123.56; Apr. 9, 12^.32;
May 15, 12**.90; Nov. 5, al26.69.

9/8-18P1. Depth kl9.k ft. Altitude 2,397-2 ft. Records available: 
19**8, 1951-53, 1938.____________________________________

Water Water Water 
___Date____level________Date____level________Date level

Jan. 22, 19**8 U25.3 Nov. 15, 1951 128.68 Mar. 13, 1953 129.8^ 
Oct. 18, 1951 128.61 May 6, 1952 129.05 May 15, 1958 136.38

9/9-1B1. Depth 26.0 ft. Altitude 2,277.0 ft. Records available: 
1951-53. Oct. 18, 1951, 11.^9; Nov. 15, 11.71; May 15, 1958, 20.12.

9/9-2Q1. Depth 122.8 ft. Altitude 2.27**. 8 ft. Records available:
19^8, 1951-53, 1956-58. Mar. 11, 1958, 19.13; Apr. 9, 19-3^; May 15,
19.71; Nov. 5, 21.26.

9/9-6E1 (MB-3). Depth 103.7 ft. Altitude 2,290.2 ft. Records 
available: 19**8, 1951-53, 1956-58. Mar. 11, 1958, 1*2.87; Apr. 9, ^2.90; 
May 15, ^2.79; Nov. 5, **3.10,

a. Pumping nearby. 6k
c. Pumping.
h. Dry at depth - indicated.
i. Measurement by U. S. Corps of Engineers.



9/9-10R1. Depth 106.0 ft. Altitude about 2,280 ft. Records
available! 1951-53, 1958*___________________________

Water Water Water 
Date____level________Date____level_______Date____level

Oct. 17, 1951 18. lA- May 6, 1952 17.59 May 15, 1958 27.83 
Nov. 15 17.91* Apr. 2k, 1953 19.26 ____

9/9-12F1. Depth unknown. Altitude 2,288.8 ft. Records available: 
1951-53, 1958. ______________________ __  _________ 
Oct. 17, 1951 21.26 May 6, 1952 21.99 May 15, 1958 30.11 
Nov. 15 _____ 21.32 ____ Mar. 13, 1953 22. 5k ____________

9/9-12Q3.-. .Depth 93.2 ft. Altitude 2,3**6.0 ft. Records available: 
1951, 1958. Oct. 17, 1951, 78.96; May 15, 1958, 87.98.

X

9/9-l^HL (formerly 9/9-lU-l). Depth unknown. Altitude 2,330.0 ft. 
Records available: 1958. May 15, 1958, 72.76.

9/9-18C1 (MB-7). Depth 360 ft. Altitude 2,280.3 ft. Records 
available: 191*8, 1952, 1956-58. Mar. 12, 1958, 29.85; Apr, 10, 31.23; 
May 15, 3**.82.

9/9-26P1. Depth unknown. Altitude 2,353.3 ft. Records available: 
1958. May 15, 1958, 9**.80.

9/9-27H2. Depth 200 ft. Altitude about 2,280 ft. Records available: 
1957-58. Mar. 11, 1958, 23.1**; Apr. 9, 23.32; May 15, 23.76; Nov. 5,

9/10-12R1 (MB-6), Depth 186.6 ft. Altitude 2,280.0 ft. Records 
available: 19**8, 1951-51*, 1956-58. Highest water level 11.1, Jan. 22, 
19*18; lowest level 1*0.39, Sept. 19, 1958.
Mar. 12, 1958 29.37 June 17, 1958 3^.26 Sept. 19, 1958 1*0.39
Apr. 10 29.58 July 17 38.32 Nov. 3 37.73
May 15 _____ 33- **** ____ Aug. 19 _____ 39.**8 Dec. 9 _____ 35.19

9/10-16C1. Depth ll*7.9 ft. Altitude about 2,333 ft. Records 
available: 1952-5**, 1957-58. Mar, 10, 1958, 55.0**; Apr. 10, 1958, 
55-35; May ll*, 55.57; NOV. 6, 56.65.

9/10-16C2. Depth 217 ft. Altitude about 2,328 ft. Records 
available: 1951-51*, 1956-58. Mar. 10, 1958, 80.27; Apr. 10, 80.56; 
Nov. 6, 80,78.
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9/10-16ML. Depth 140.7 ft. Altitude about 2,325 ft. Records 
available: 1951-54, 1956-58. Highest water level 86.88, Mar. 10, 
1958;lowest, 115.20, Sept. 18, 1951. Mar. 10, 1958, 86.88; Nov. 6, 
88.48.

9/10-16K1. Depth 396 ft. Altitude about 2,325 ft. Records 
available: 1954, 1956-58. Mar. 10, 1958, 90.69; Apr. 10, 90.76; 
May Ik, 90.39; Nov. 6, 90.24.

9/10-16P1. Depth 532 ft. Altitude about 2,322 ft, Records 
available: 1952-54, 1956-58. Mar. 10, 1958, 84.08; Apr. 10, 82.64; 
Nov. 6, 84.43.

* f

9/10-22Jl. Depth 120 ft. Altitude about 2,285 ft. Records 
available: 1957-58.____________________________________ 

Water Water Water 
Date____level________Date____level_______Date____level

Feb. 11, 1958. e37.70 May 15, 1958 38.23 Aug. 19, 1958 41.49
Mar. 12 3f.20 June 17 39.86
Apr. 9_____37.01____July 17_____40.96____________

9/10-24C1 (MB-9). Depth 750 ft. Altitude about 2,285 ft. Records 
available: 1952-53, 1958. Mar. 12, 1958, 71.56; May 15, 88.2.

9/10-24E1 (MB-ll). Depth 700 ft. Altitude about 2,280 ft. Records 
available: 1958. Mar. 12, 1958, 29.38; May 15, b80.68; Nov. 5, a40.82,

9/10-24F1 (MB-6A). Depth 530 ft, Altitude 2,281.2 ft. Records 
available: 1948, 1951-52, 1956-58. Mar. 12, 1958, 38.16; May 15, 49.53.

9/10-24G1 (MB-8). Depth 750 ft. Altitude about 2,280 ft. Records 
available: 1951-52, 1956-58. Mar. 12, 1958, 37.33; May 15, 48.70.

  9/10-24N1. Depth 127.4 ft. Altitude about 2,273 ft. Records 
available: 1951-52, 1956-58. Highest water level 6.35 Mar. 20, 1951; 
lowest, 35.43, July 17, 1958._____________________________
Mar. 12, 1958 25.38 May 15, 1958 32.41 July 17, 1958 35*43 
Apr. 10_____25.31____June 17_____34.94 Nov. 5_____(f)

9/10-28F2. Depth 140.8 ft. Altitude about 2,300 ft* Records 
available: 1957-58. Mar. 10, 1958, 46.35; Apr. 9, 45.97; May 14, 46.34; 
June 17, 46.56, Nov. 6, 47.97.

a. Pumping nearby,
b. Pumped recently,
e. Recorder installed,
f. Recorder removed.



9/10-3to. Depth 268 ft. Altitude about 2,285 ft. Records 
available: 1952, 1956-58. Mar. 10, 1958, 35-03; Apr. 9, 3^.96; 
May 1^, 37.03; Nov. 5, ^3.11.

9/10-34HL. Depth 192 ft. Altitude about 2,285 ft. Records 
available; 1951-52, 1957-58._____________________________ 

Water Water Water 
Date____level________Date____level_______Date____level

Mar. 11, 1958 2U.52 June 17, 1958 28,35 Nov. 3> 1958 . 30.21
Apr. 9 2U.70 July 17 29.26 Dec. 9 28.21

29 e25.31 Aug. 19 29.83
May 15_____26.52 . Sept. 19_____30.87__________________

9/11-36L1, Depth unknown. Altitude about 2,290 feet. Records 
available: 1951-5^, 1956-58. Highest water level 25.22 Apr. 10, 1951; 
lowest,U5.68, Nov. 6, 1958. Mar. 10, 1958, M.53; Apr. 10, Uo.87; 
May 1^, Uo.71*; Nov. 6, 1*5.68.

9/12-21D3. Depth 107.2 ft. Altitude about 2,350 ft. Records 
available; 1951-5*+, 1956-58._______________________________
Feb. 3, 1958 70.78 Mar. 10, 1958 70.1+0 Nov. k, 1958 73.88 
Mar. 7______70.58____Apr, 10_____70.25__________________

9/12-23N1. Depth unknown. Altitude about .2,29*4- ft. Records 
available: 1951-53, 1956-58. Mar. 10, 1958, 25.00; Nov. k, 27.05.

9/12-27Jl. Depth 150 ft. Altitude about 2,298 ft. Records 
available: 1951, 1958. Mar. 29, 1951, 9.33; Mar. 10, 1958, 21.71; 
Nov. U, 22.^7.

9/12-35N1. Depth 280 ft. Altitude about 2,295 ft. Records 
available: 1956-58. Kar. 10, 1958, 17.^3; Nov. k, lQ.$k.

- 10/9-ta (TW-U). Depth 500 ft. Altitude about 2,312 ft. Records 
available; 1957-58._____
Mar. 11, 1958 95.10 Aug. 7, 1958a e97.31 Dec. 9, 1958 95-22
Apr. 9 95.17 Nov. 5 95-16
May Ik______95.12________6______95.20________________

10/9-7A2 (NB-2). Depth 200 ft. Altitude 2,276.9 ft. Records 
available: 19^8, 1951-52, 1956-58. May lU, 1958, 65.9^; Nov. 5, 
65-95.

a. Pumping nearby.
e. Recorder installed.
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10/9-2^A2. Depth unknown. Altitude about 2.292 ft. Records 
available: 195^ 1956-58. Mar. 11, 1958, 72.37; Apr. 9, 72.^5; 
May 15, 72.M, Nov. 5, 72. kB.

10/9-31C1. Depth 1U6.8 ft. Altitude about 2,280 ft. Records 
available: 1951-52, 1957-58. Mar. 11, 1958, ko.OO; Apr. 9, Uo.03; 
May Ik, to.OO; Nov. 5, 39-98.

10/9-36G1, Depth 93.5 ft. Altitude 2,282. ̂  ft. Records 
available: '1951-5^, 1956-58. Highest water level, 29.99, Jan. 25, 
1951; lowest, 36. U6, Nov. 5, 1958. Mar, 11, 1958, 35.67; Apr. 9, 
35.81; May 15, 35.87; Nov. 5, l6.k6.

11/8-20H1. D. W. Swanson. Depth 213.9 ft. Altitude about 2,380 ft. 
Records available: 1951-53, 1958. Mar. 13, 1953, 165.77; Jan. 15, 1958, 
l66.ll.

11/8-29K1. U. S. Borax and Chemical Corp., well kl. Depth ^95 ft. 
Altitude 2,355 ft. Records available: 1958. Jan. 15, 1958, 139-2^.

11/8-32G1. Depth 156.0 ft. Altitude about 2,3^0 ft. Records 
available; 1951 -5^ t 1956-58, ____________

Water Water Water 
Date ____ level ________ Date ____ level _____ Date ____ level

Feb. 3, 1958 128.81 Apr. 9, 1958 128.86 Nov. 5, 1958 128.97 
Mar. 10 _____ 128.86 May Ik _____ 128.89 ________________

11/8-35D1. H. B. Hays, Desert Lake well. Depth 606 ft. Altitude 
about 2,380 ft. Records available: 1958. Jan. 15, 1958, l6j.kk.

11/9-17N1 (formerly 17ML). Depth 18^.6 ft. Altitude about 2,32^ ft. 
Records available: 1951-58. Mar. k, 1958, 130.67; Nov. 5, 130.90.

. U. S. Borax and Chemical Corp. Depth 150. k ft. Altitude 
2,3^3*6 ft. Records available; 1952-53 > 1958.
Apr. 21, 1952 131.29 Apr. 21, 1953 129.88 Jan. 16, 1958 133.11 
Nov. 3 _____ 131.27 _______________________________

11/9-25L1. U. S. Borax and Chemical Corp. Depth ^80 ft. Altitude 
2,321.9 ft. Records available: 1956, 1958. Mar. 6, 1956, HO.kQ; 
Jan. 16, 1958, 111.00.

11/9-28C1. Harry Levy. Depth 186.9 ft. Altitude about 2,305 ft. 
Records available: 1958. Jan. 16, 1958, 87. 3^.
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11/9-30KL. W. MacClanaghan. Depth 270 ft. Altitude about 2,310 ft, 
Records available: 1958. Jan. 28, 1958, 93.20.

' 11/9-31D1. Depth 200 ft. Altitude about 2,328 ft. Records 
available: 1951-52, 1956-58. Mar. k, 1958, 115.81; Mar, 10, 115.7^ 
Nov. 5, 116.06.

. Depth 193.5 ft. Altitude about 2,303 ft. Records 
available i- 1951-52, 1955-58.

Water Water Water 
Date____level________Date____level_______Date____level

Feb. 3, 1958 93.83 Apr. 9, 1958 93.92 Nov. 5; 1958 9^-19 
Mar. 10   93.91_____May lk 93,92

11/9-36A1. U, S. Borax and Chemical Corp., well 28. Depth 6lO ft. 
Altitude 2,323.6 ft. Records available: 1956, 1958. Mar. 6, 1956, 
111.50; Jan. 16, 1958, 111.61*.

11/9-36KL. Depth 298 ft. Altitude about 2,315 ft. Records 
available: 195^, 1956, 1958. May 5, 195!*, 98.25; July 27, 1956, 98 A5; 
Jan. 16, 1958,. 98.1*9.
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