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GROUND-WATER RESOURCES OF THE EL PASO DIBrRICT, TEXAS

PROORESS REPORT NO. 7

By

Ralph E. smith, Geologist
United States Geological Survey

February 1956

ABSrRACT

The El Paso district is divided, for this report, into four areas: (1) The
Hueco bolson, (2) the city artesian area, (3) the Upper Valley, and (4) the Lower
Valley. In 1954 the average daily pumpage in the Hueco bolson and city artesian
areas was 38,800,000 gallons. Most of this water was used for public supplies.
Industrial use of water has decreased slightly since 1948. The pumpage in the
Upper and Lower Valleys was 40,000 and l20,OOO acre-feet, or about 36 and 107
million gallons per day, respectively; most of the water was used for irrigation.

Water levels in wells in the Hueco bolson have declined generally since 1936,
at an increasing rate in some places. The greatest decline in the 6-year period
1949-55 occurred near Biggs Air Force Base and near the middle of the Mesa well
field. In the city artesian area during the period 1949-55, the greatest change
in artesian pressure occurred between January 1954 and January 1955, as shown by
water levels in 10 wells in which the declines ranged from 6.7 feet to 14.4 feet.
Most of the decline in water levels in the Upper Valley between January 1953 and
January 1955 occurred during the latter half of that period. Water-level
measurements were made in 19 wells in the Lower Valley in January 1954 and January
1955; the decline during that year ranged from half a foot to 8.5 feet.

Of the daily average of 28,700,000 gallons of water removed from the Hueco
bolson and city artesian areas in the El Paso district from 1949 through 1954,
about 7,400,000 gallons per day was removed from storage and about 21,300,000
gallons per day was intercepted from natural discharge to the Rio Grande Valley.

The yearly increase in chloride content of the water in the city artesian
area was less from 1949 to 1954 than from 1935 to 1949. No definite trend of
increase in mineralization has been observed in water from wells in the Hueco
bolson area.
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INrRODUCTION

Location and Extent of District

The city of El Paso is in the extreme western part of Texas on the Rio Grande
at the southern end of the Franklin Mountains. The Mexican city, Ciudad Juarez,
lies across the river at the northern end of the Sierra del Paso del Norte. The
population of El Paso recently has been estimated to be about 182,000 and that of
Juarez to be about 123,000.

For the purpose of discussion, the El Paso district is divided into four
areas (pl. 1):

(1) The Hueco bolson, known locally as the Mess. The Hueco balson is bounded
on the north by the Tularosa Basin in New Mexico. The balson is separated from
Tularosa Basin by a law, indefinite divide a few miles north of the State line.
The eastern margin of the balson extends southeastward along the west side of the
Hueco, Finlay, Malone, and QUitman Mountains to the vicinity of Fort QUitman in
Hudspeth County. The bolson is bounded on the west by the Franklin Mountains and
on the southwest by the northeastern wall of the El Paso Valley of the Rio Grande.

(2) The city artesian area, consisting of that part of the city of EI Paso
and the adjoining part of the city of Juarez in the valley of the Rio Grande below
the pass between the Franklin Mountains and Cerro de Muleros.

(3) The Upper Valley, the term used locally to refer to the lower Mesilla
Valley, consisting of the Rio Grande Valley from the vicinity of Anthony, New
Mexico-Texas, to the pass between the Franklin Mountains and Cerro de Muleros.

(4) The Lower Valley, consisting of the Rio Grande Valley in Texas from the
present city limits of El Paso to the vicinity of Fort Quitman.

Purpose and Scope of this Report

The present progress report is the seventh of a series of reports presenting
information on the ground-water resources of the EI Paso district, and was prepared
by the United States Geological Survey in cooperation with the city of El Paso and
the Texas Board of Water Engineers. It brings up to date information concerning
pumpage, fluctuations of water levels, removal of water from storage, and changes
in chemical quality of the water in the Hueco bolson and city artesian areas. The
report summarizes briefly the ground-water development in the Upper and Lower Valley
areas and discusses recent fluctuations of water levels in those areas.

Additional information concerning the geology and ground-water conditions in
the El Paso district may be obtained by consulting the preceding progress report
(Scalapino, 1949), Texas Board of Water Engineers I Bulletins 5206 and 5417, and other
references listed in the bibliography. For convenience in referring to previous
reports, table 1 shows both old and new numbers of observation wells for which the
designation has been changed.

•
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The field work and preparation of this report were under the administrative
direction of A. N. Sayre, Chief of the Ground Water Branch, U. S. Geological
Survey, and under the direct supervision of R. W. Sundstrom, District Engineer in
charge of ground-water investigations in Texas.

PUMPAGE AND FLUCTUATION OF WATER LEVEIB

Hueco Bolson and City Artesian Areas

The average pumpage from deep wells in the Hueco bolson and city artesian
areas combined was 38,800,000 gallons per day (gpd) in 1954. This compares with
pumpage of 22,000,000 gpd in 1948. Figure 1 shows graphically the total average
daily pumpage in the Hueco bolson Bnd city artesian Bress since 1906. Graphs of
pumpage in the two Breas for the period 1936-54 are shown separately.

The city of El Paso 1s the largest user of ground water in the Hueco bolson
and city artesian areas. In 1954, the city used approximately 16,800,000 gpd from
deep wellsj the city of Juarez used about 8,900,000 gpdj the United States Army at
Fort Bliss and the United States Air Force at Biggs Air Force Base, about 4,300,000
gpd; industries, about 4,400,000 gpdj suburban supply wells southeast of El Paso,
about 2,600,000 gpd; and irrigators on the Mesa, about 1,800,000 gpd.

Table 1.- Index of previously published well numbers and
corresponding numbers in this report.

Old no. New no. Old no. New no. Old no. New no.

6 v-64 55 V-72 78 v- 9
7 v-65 57 V-78 78c R-53
8 v-66 64 V-42 79 v- 3

10 v-63 658 V-39 828 R-56
19 V-61 67 v-34 112 v- 2
2l V-62 678 V-35 126 R-47
308 V-54 671> v-36 12& R-40
328 V-59 68 V-37 128c R-42
40 V-3° 72 V-27 128d R-34
42 V-53 75 v-24 130 R-36
44 V-51 758 V-23 136 R-22
4& V-50 75b V-22 138 s- 6
4& v-69 75d V-19 1398 R-11
49 v-49 76 V-ll 140 M- 6
50 v-47 77 V- 5 1438 R- 2
52 V-45 771> V- 7
53 v-46 77c v- 9
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The increase in ground-water pumpage since 1948 is due largely to increase
in use for public supply. The use by military installations increased slightly
when the wells at Biggs Air Force Base were put in use in 1951. The use by
industry has decreased slightly since 1948, principally because of the conversion
of the railroads from steam to diesel power and more efficient use of water by
other industries. Since 1950, small-scale irrigation has been started in the
Hueca bolson area, where aD average of about 1,800,000 gpd was pumped in 1954 for
this purpose.

In 1954 approximately 40 wells equipped with turbine pumps were in operation
in the Hueco bolson area. Of these wells, 25 have been drilled since 1948,
including 11 for municipal and military supplies, 6 for industrial use, 6 for
irrigation, and 2 to supply water for swimming pools.

Water levels in wells in the Hueco bolson area have shown steady net annual
declines since 1936, and the rate of decline has accelerated, at least in parts
of the area, since 1951. Hydrographs showing fluctuations of water levels in
selected observation wells in the Hueco bolson area are shown in figure 2. Table 2
includes all previously unpublished records of water-level measurements in obser­
vation wells in this area. The locations of the wells are shown on plate 1.

Figure 3 shows the decline in water levels in the bolson between January 1949
and January 1955. The maximum decline of 10 feet has occurred near the Biggs Air
Force Base wells and near the middle of the city's Mesa well field. The cone of
influence extends about 9 miles to the north and 6 miles to the east from the
principal areas of withdrawal.

Since 1948, 4 new industrial wells have been drilled in the city artesian
area and at least 2 wells have been abandoned. In 1954 about 30 large-capacity
wells were in operation in this area.

Fluctuations of water levels in 2 observation wells in the city artesian area
are shown graphically in figure 4. Although water levels have fluctuated as much
as 25 feet during one year, it is only since the end of 1950 that a relatively
persistent yearly downward trend in the artesian pressure has been indicated. The
drop in artesian pressure in 1954 is especially noticeable and is further sub­
stantiated by comparative measurements made in eight other wells in the artesian
area. Declines in water levels in the 10 observation wells ranged from 6.7 feet
to 14.4 feet during 1954. The declines probably are due to an increase in pumpage
in the city artesian area.

Upper Valley

The Upper Valley is primarily an irrigated farming area. Irrigation with
ground water began in about 1904 and continued, although on a small scale, until
1916, when the dams forming Elephant Butte and Caballo reservoirs on the Rio Grande
in central New Mexico were completed. From this time until about 1943 surface
water was used for most of the irrigation. Owing to the continued decline in the
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quantity of water stored in the Elephant Butte reservoir during the drought years,
most of the water used for irrigation in the Upper Valley in the past few years
has been taken from ground-water sources. In 1954 about 40,000 acre-feet of water
was pumped from approximately 250 wells to irrigate 15,000 acres of cotton and
alfalfa.

In 1951 and 1952 the city of El Paso drilled six wells near Canutillo to
supplement the city supply. In 1954 about 30 wells were in operation for public
supply and industrial use in the Upper Valley.

In 1953 an observation-well program was established by the U. S. Geological
Survey to measure fluctuations of water levels in the Upper Valley. The locations
of observation wells in the Upper Valley are shown on plate 1. In January 1955,
measurements in 73 observation wells showed a maximum decline in water levels o£
3.8 feet since 1953. The area of greatest decline was about 3 miles northwest of
Canutillo. Very slight declines took place in the northern and southern parts of
the area. Water-level measurements in eight wells indicate that more than £our­
£ifths o£ the decline between January 1953 and January 1955 occurred during 1954.
Records of water-level measurements in observation wells in the Upper Valley are
shown in table 2.

Lower Valley

The Lower Valley below the city of El Paso also is an irrigated farming area,
and the history of the source of water used for irrigation is similar to that of
the Upper Valley. Owing to the decrease in water supply from the upstream
reservoirs on the Rio Grande, more wells were drilled to supplement the surface­
water supply. About 500 wells were in use in 1954, and about 120,000 acre-feet of
water was pumped to irrigate approximately 45,000 acres. About 10 wells were
producing water for public and industrial supply.

In January 1954 and January 1955, water levels were measured in 19 wells in
the Lower Valley between the city of El Paso and Esperanza in Hudspeth County.
The locations of observation wells in the Lower Valley are shown on plate 1. The
declines in water level for the I-year period ranged from about 0.5 foot to 8.5
feet, and in 10 of the wells were more than 3 feet. Records of water-level
measurements in all observation wells in the Lower Valley are given in table 2.

REMOVAL OF WATER FRoo STORAGE IN THE HUECO BJr.sON

Changes in water levels in water-bearing formations reflect changes in ground­
water storage. However, changes in water levels in the city artesian area
represent very small changes in storage as compared to changes in the Hueco boIs on
reservoir, in which the water is unconfined (under water-table conditions). There­
fore, because the coefficient of storage of an unconfined aqUifer is much larger
than that of an artesian aqUifer, computations of depletion of storage in the water­
table area should approach closely the total change in storage for the Hueco bolson
and city artesian areas combined.
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The volume of material unwatered in the Hueco balsoa area for the 6-year
period 1949 through 1954 ~s es~imated from figure 3 to be 283,000 acre-feet.
Based on a coefficient of storage of 17i percen~, as estimated in previous progress
reports, the average rate of depletion for the 6-ye~r period 1s 7,400,000 gpd.
This figure compares with an average depletion rate for the entire period of
record, 1936-54, of 5,800,000 gpd. The total volume unwatered during the entire
period is estimated at 707,000 acre-feet.

A comparison of the depletion rates with the pumping rates for the Rueco
bolson-city artesian area for various periods indicates that the difference between
the pumping rate snd the depletion rate has increased 8S the cone of depression
became larger. The differences betveen these rates vere 13,300,000 gpd. from 1936
to 1942, 16,000,000 gpd from 1943 to 1944, 17,000,000 gpd from 1945 to 1948, and
21,300,000 gpd from 1949 through 1954.

These differences vere preViously reIX'rted to be the rate of "recharge or
lateral movement of water tovard the vell fields from beyond the Mesa" (Scalapino,
1949, p. 6). To clarify this statement, the folloving explanation is offered. In
an aquifer undisturbed by artificial discharge, vater moves from a place of recharge
to a place of discharge, and, if the rate of recharge is constant, the discharge
tends to equal the recharge. When a group of wells are installed and pumping
begins, a cone of depression develops, and, until the cone intersects the recharge
or discharge ares, the volume of the cone multiplied by the coefficient of storage
equals the quantity of water pumped. When the cone of depression intersects either
the recharge area or the place of natural discharge, either the recharge will
increase or the natural discbarge will decrease. The rate of developcent of the
cone is retarded and the aforementioned equality no longer exists.

Sayre and Livingston (1945) have described the areas of recharge in the El
Paso district. Their studies indicate that a 70-square-mile belt along the eastern
edge of the Franklin and Organ Mountains is the major intake area. In this area,
the water table is far enough beneath the land surface that discharge by evapo­
ration and transpiration is negligible~ Except for possible changes in climatic
conditions, recharge rates are not changed even though the cone of depression
reaches the recharge area.

The only apparent feature in the district that would account for retarded
development of the cone of depression is the area of natural discharge in the Rio
Grande Valley. The coarse alluvial fill in the valley (shallow aquifer) and the
underlying bolson deposits (deep aqUifer) may be considered as two separate
aquifers, although they are hydraulically connected by material of irregular
thickness and relatively lw permeability. Prior to the developnent of ground­
water resources in the ares, the head in the deep aqUifer exceeded the head in the
shallow aquifer and water vas discharged from the deep aqUifer to the shallow
aquifer. As pumping causes the head in the deep aquifer to decrease, discharge
to the shallow aquifer decreases, and, in places where the head in the deep aquifer
is below the head in the shallow aquifer, the flow is reversed.

The recharge-discharge relationship between the two aquifers has changed
progressively because the head has decreased in the deep aquifer more rapidly
than in the shallow aquifer. The progressive differences between the pumping
rates and depletion rates previously mentioned probably are directly related to
the changing recharge-discharge relationship in the valley.

•
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SALT -WATER ENCROACHMENT

Since 1935, salt-water encroachment has been observed in the city artesian
area where salt water overlies aud underlies the fresh-water sands. Water samples
from observation wells have been analyzed periodically to determine the extent of
the contamination. Although the increase in total mineralization of' the water
includes increases in several of the mineral constituents, the increase in
chloride is the most important change occurring in the district. Consequently,
graphs have been prepared shoving fluctuations of the chloride content in the
water from several observation wells in the city artesian area (fig. 5). The
graphs show a nearly steady increase in chloride content since 1935, although the
rate of increase since 1949 appears to be less than it yas prior to 1949. A notable
exception is the increase in mineralization observed in the T & N 0 Railroad wells
near the edge of the Hueco bolson (fig. 6). Although only one of the T & N 0 wells
(V-38) has been available for observation since 1951, the chloride content has
increased 500 parts per million in the period between September 1951 and June 1954.

Observations have been made in several yells in the Hueco bolson area to
detect changes in mineral content of the water. Although no definite trend of
increase in mineralization has been observed, the program should be continued and
expanded because it is known that salt Yater underlies the fresh water and is a
potential source of contamination.

Analyses of all samples taken since 1949 in the Hueco boIson and city artesian
areas are shown in table 3.

SUMMARY AND CONCLUSIONS

It can be assumed that there will be an increase each year in total pumpage
from the Hueco bolson and city artesian areas. Hoyever, it can be expected that
the rate of increase in the volume of unwatered material of the Hueco bolson will
be less than the rate of increase in pumping because the shallow aquifer in the
valley will furnish Yater to the main aqUifer of the Hueco bolson and city
artesian areas.

Although chemical analyses indicate that the mineral content of ground water
in the Hueco bolson and city artesian areas did not increase as rapidly during the
period 1949-54 as it did previously, continued unwatering in the areas increases
the probability of salt-water encroachment from below into the Hueco bolson and
city artesian areas and from the shallow aquifer into the city artesian area.

Continued pumping in the Upper and Lower Valleys will cause the annual decline
of static water levels in the wells to continue until there is an increase in the
quantity of surface water introduced into the areas.
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Table 2 Records of water levels in observation wells 1951 55.- -

EL PASO .COUNI'Y, TEXAS I
I

Well Owner Altitude Date of Water level Remarks
of land measw-ement below land
surface surface

(£'t.) (£'t.)

Q-16 c. C. Woodvard 3785.24 Jan. 11, 1952 9.75
Feb. 12, 1953 11.01
Nov. 9, 1954 11.06
JaD. 20 1955 10.63

Q-10 Anna L. Andreas 37~.91 Jan. 10, 1952 22·90
Feb. 12, 1953 20.17
Nov. 9, 1954 22.55
Jan. 20 1955 21.83

Q-27 u. S. Bureau of Prisons 3021.12 June 2, 1952 43.00
Feb. 10, 1953 44.19
Jan. 20 1955 44.44

Q-37 M. R. Remley 3779·00 Aug. 2~, 1951 16.29
Feb. 16, 1953 9.29
Nov. 9, 1954 15.87
Jan. 19 1955 10.14

Q-3~ Gus Eminger 3777.64 Jan. 17, 1952 5.~6
Feb. 16, 1953 7.64
Nov. 9, 1954 9.96
Jan. 19 1955 8.45

Q-65 M. R. Hemley 3774 ·92 Aug. 2tl, 1951 6.77
• Feb. 16, 1953 6.67

Nov. 10, 1954 7.00
Jan. 20 1955 6.78

Q-bO E. &V. Holquin 3025.42 Apr. 2tl, 1951 61.40
Jan. 10, 1952 57·68
Feb. 12, 1953 58.14
JaD. 8, 1954 58.95
Nov. 10, 1954 60.62
Jan. 20 1955 60.08

Q-69 --- 3""· ."" Feb. 12, 1953 76.99
Nov. 10, 1954 79.73
Jan. 20 1955 79.08

Q-71 Gomez &Hernandez 3~19·61 Jan. 10, 1952 54.13
Feb. 12, 1953 54.53
Jan. 8, 1954 55.94
Nov. 10, 1954 62.71
Jan. 20 1955 62.03

(Continued on next page)
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Table 2 Records of water levels in observation wells 195155 -Cont1d.- - - .
EL PASO COUNTY, TEXAS

Well Ovner Altitude Date of Water level Remarks
of land measurement below land
surface surface
(ft.) (ft.)

Q-<l2 City of El Paso 3709.01 Apr. 11:), 1952 5.03
well 103 May 22, 1952 5.50

June 16, 1952 4.54
July 15, 1952 8.56
Feb. 16, 1953 6.94 Pumping 1,250
Oct. 4, 1954 66.40 gpm
Oct. 15, 1954 9.58
Nov. 1O, 1954 8.13
Jan. 20 1955 7·38

Q-<l3 City of £1 Paso 3709.57 Apr. Ilj, 1952 5.51
I well 102 May 22, 1952 5.32
I June 16, 1952 5.03

I July 10, 1952 6.22
Feb. 16, 1953 6.55 Pumping 1,200
Oct. 4, 1954 59.79 gpm
Oct. 15, 1954 8.67
Nov. 10, 1954 7·60
Jan. 20 1955 7.07

Q-<l4 City of E1 Paso 3707·70 Jan. 10, 1952 5·00
well 101 Feb. 28, 1952 5·81

Apr. 18, 1952 4.99
May 22, 1952 4.88
June 16, 1952 4.66

I July 8, 1952 4.70

I Feb. 16, 1953 6.06
Oct. 4, 1954 10.15
Nov. 10 1954 6.92

Q-05 City of E1 Paso 3703.21 Apr. 25, 1952 2.05
W'ell 106 May 22, 1952 2.37

June 13, 1952 2.26
July 11, 1952 2·76
Feb. 16, 1953 2.73 Pumping 1,100
Oct. 4, 1954 79.70 gpm
Oct. 15, 1954 4.94
Nov. 10, 1954 4.43
Jan. 20 1955 3·72

Q-<lO City of E1 Paso -- May 20, 1954 9.07
observation well May 31, 1954 9.92

June 4, 1954 9.88
June 18, 1954 9·87
July 22, 1954 9·75
Aug. 17, 1954 9.70
Sept. 7, 1954 9.49
Oct. 7, 1954 9.47
Nov. 11, 1954 8.46
Dec. 20, 1954 7.17
Jan. 20, 1955 6.88

(Continued on next page)
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Table 2 Records of water levels 1n observation wells 1951 55 Cont'd.- , - -- .
I EL PASO COUNI'Y, TEXAS

Well Owner Altitude Date of Water level Remarks
of land measurement below land
surface srface
(ft. ) ft. )

Q-07 City of El Paso 3769.13 Feb. 2~, 1952 3.47
observation well Apr. 18, 1952 3.07

May 22, 1952 3.84
June 16, 1952 3.45
July 15, 1952 6.40
Apr. 21, 1953 3.84
June II, 1953 5.51
June 3D, 1953 6.53
Jao. 8, 1954 9.73
June 23, 1954 10.67
Oct. 15, 1954 6.38
Nov. 1O, 1954 6.05
Jan. 20 1955 5.59

Q-oo City of El Paso 3700.57 Feb. 20, 1952 3·50
observation well May 29, 1952 3·60

July 31, 1952 10.42
Sept·30, 1952 11. 71
Feb. 16, 1953 3.82

Q.09 City of El Paso 3700.29 May 29, 1952 3.11
observation well June 16, 1952 3.24

July 15, 1952 3.00
Feb. 16, 1953 2.74
Nov. 10, 1954 4.59
Jao. 20 1955 3.84

Q-90 City of El Paso 37"".63 Apr. llj, 1952 5.40
well 104 May 22, 1952 5.60

June 16, 1952 5.81
July 11, 1952 5.43
Feb. 16, 1953 5.36
Oct. 4, 1954 69.08 Pumping 1,200
Oct. 15, 1954 7.69 gpm
Nov. 10, 1954 7.08
Jan. 20, 1955 7.52

Q·91 City of El Paso 3769.30 Apr. 10, 1952 6.50
well 105 May 22, 1952 7.72

June 13, 1952 6.94
July 11, 1952 6.43
Feb. 16, 1953 6.60
Oct. 4, 1954 77 .49 Pumping
Oct. 15, 1954 8·35
Nov. 10, 1954 8.01
Jao. 20 1955 8.14

(Continued on next page)
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(Continued on next page)
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Table 2 Records of 'Jater levels in observation veIls 1951 55 -Cont'd.- , - - .,
I EL PASO COUNl'Y, TEXAS

Well (Nner Altitude Date of Water level Remarks
of land measurement below land

s(~~)e
surface
(ft. )

Q-92 Sam B. Gillette, Jr. 370<>.00 JaD. 10, 1952 7·75
Oct. 3, 1952 9.80
Feb. 16, 1953 7.89
JaD. 20 1955 10.84

Q-93 1. T. Gillette 37b7.9<J Jan. 10, 1952 9.19
Feb. 16, 1953 9.23
Nov. 10, 1954 11.95
JaD. 20, 1955 11.21

Q-9<J W. S. Wallace 3775.51 Feb. 1~, 1953 15.9b
Nov~ 10, 1954 18.48
JaD. 20 1955 17·53

Q-111 c. T. Tallman 3759.75 Mar. 20, 1952 13.05
Feb. 19, 1953 9·79
Nov. 11, 1954 11.34
Jan. 21 1955 10.66

Q-113 H. L. Cordell -- Feb. 19, 1953 10.23
JeD. 8 1954 10.82

Q-122 C. L. Ezell 3702·72 Oct. 31, 1951 5.~
Feb. 18 1953 6.80

Q-123 w. E. Jackson 3703.50 June 11, 1952 ?72
Feb. 18, 1953 8.62
Nov. 11, 1954 9.19
Jan. 21 1955 8.86

Q-129 I. Singh 3750.07 Mar. 26, 1952 7.4~

JaD. 16, 1953 7.37
Nov. 11, 1954 8.49
JaD. 21 1955 8.43

Q-133 -- 37~1.9O Apr. 2~, 1951 31.1b
Mar. 12, 1953 30.61
Nov. 11, 1954 31.08
Jan. 21 1955 31.14

Q-135 Barry Hagedon 3753·27 Jan. 16, 1953 4.31
Nov. 11, 1954 5.23
JaD. 21, 1955 5.15

Q-13b -- Thomas 3754.29 Apr. 2~, 1951 5.4~

JaD. 16, 1953 6.05
Nov. 11, 1954 7.30
Jan. 21, 1955 7.44

Q-137 Erich Brandes 3752.00 June 10, 1952 0.94
Jan. 16, 1953 7.41
Nov. II, 1954 9.90
JaD. 21 1955 8.22
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Table 2 - Records of' \later levels in observation veIls 1951 55 -Cont'd. - - .
EL PASO COUNI'Y I TEXAS

Well ();mer Altitude Date of Water level Remarks
of land measurement bel()\/' land

s(~~)e S~face
ft. )

Q-139 Ord Gary 3757·10 Feb. 1~, 1953 7·-7
Jan. 8, 1954 7.91
Nov. 11, 1954 15.67
JaD. 21 1955 10.70

I Q-H5 Willard Deerman 3751.20 Apr. 21:1, 1951 7.59

I Feb. 19, 1953 7.58
Jan. 8, 1954 8.54
Nov. 11, 1954 9.61
Jan. 21 1955 9.27

Q-Ho M. M. Friedmann 3750.00 Jan. 10, 1953 7.5-
Nov. 11, 1954 7.17
JaD. 21 1955 6.82

Q-H7 M. M. Friedmann -- Apr. 21:1, 1951 7.76
Feb. 21 1953 7.70

Q 150 L. T. Cox 37-0.(0 Mar. 1_ , 1952 ".3-
Jan. 15, 1953 7.66
Nov. 12, 1954 8.17
Jan. 21 1955 8.04

Q-153 Idor Singh 3750.00 Jan. 10, 1953 7.29
Nov. 11, 1954 7.15
Jan. a 1955 7.11

Q-15- J. H. Padgett 3750.10 Mar. 1_, 1952 9.-5
Jan. 16, 1953 8.73
Jan. 8, 1954 8.45
Nov. 12 1954 8.76

Q-150 u. S. Bureau of Recla- -- Mar. 12, 1952 0.07
matico observation June 10, 1952 7.91
veIl Jan. 15, 1953 8.66

Apr. 21, 1953 7·63
June 11, 1953 7.66
Jan. 8, 1954 8.64
Nov. 12, 1954 9. 46
Jan. 21 1955 9.16

Q-157 Country Club 37-7.00 Jan. 15, 1953 10._1
Nov. 12, 1954 11.43
JaD. 21 1955 11.09

Q-15" Western Lodge 3""1.21:1 Jan. l~, 1953 104.72
Jan. 8, 1954 104.79
Nov. 12 1954 105.00

Q-l00 Penn I s Dairy 3979· 73 JaD. 10, 1953 2_0.01
Nov. 12, 1954 246.10
Jan. 21 1955 246.28

(Continued on next page)
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•
Table 2 Records of water levels in observation wells 1951 55 -Cont'd. - , - - .

EL PASO COUNI'Y} TE){AS

Well Owner Altitude Date of i Water level I Remarks

I
of land measurement Ibelow land
s'(rface i s'(rf6ce

ft. ) , ft.)
IR 2 City of E1 Paso test I 4041.19 Jan. 24, 1955 31e·75I well 30,
I R-ll City of E1 Paso test I 4040.22 Jan. 20, 1955 340·73
I well 29

·1 R 15 u. S. Army 3972.50 Jan. 25, 1955 273·29
! observation well 1iR-16 U. S. Army 3972·3U Jan. 25, 1955 274.94

observation well 2
: o-cc City of E1 Paso 3944.11 Nov. 19, 1954 256.63
, test well 3 Dec. 20, 1954 256.90
I Jan. 22, 1955 256.72
. R-2e u. S. Geological 14120.10 Jan. 7, 1954 423·0~

I Survey Jan. 24 1955 425.08
; R-36 McDonald Leighton 3936.17 Jan. 27, 1955 267.14
1 R-40 City of E1 Paso 3000.40 Jan. 2/j, 1955 213·52
I well 21

R-42 City of E1 Paso 3~e1.5e Jan. 2CS, 1955 211. 50
test well 23

R-49 u. S. Army (City of E1 -- Jan. 1~ , 1955 254.45
Paso observation well A)

R-53 City of E1 Paso 3e69·34 Jan. 25, 1955 203.1e
test well 4

R-56 City of E1 Paso 3~73 .5~ Jan. 2/j, 1955 211. o~
well 20

s-6 u. S. Army -- Jan. 24, 1955 269·28
S-13 u. S. Army (City of E1 -- Jan. 26, 1955 317.10

Paso observation well B)
U 23 u. S. Bureau of Recla 373O.~7 Mar. 12, 1952 6.50

mation observation June 10, 1952 6.28
....ell Jan. 15, 1953 6.95

Apr. 21, 1953 6.11
June 11, 1953 6.28
Jan. 8, 1954 6.96
Nov. 12, 1954 7.43
Jan. 21, 1955 7·30

U-24 -- 3730·91 June 10, 1952 7·75
Jan. 15, 1953 8.46
Nov. 12, 1954 9·07
Jan. 21, 1955 8.93

(Continued on next fBge)
•
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Table 2 Records of vater levels in observation wells 195155 Cont'd.- , - -- .
EL PASO COUNl'Y, TEXAS

,
Well Owner Altitude Date of Water level Remarks

of land measurement bela... land
s'(rface s'(rr8ce

ft. ) ft. )

V-2 City of El ""so -- Jan. 2B. 1955 209.20
well 32

V 3 City of El ""so 3e71.05 Jan. 2e. 1955 212·99
well 8

V-5 City of El Paso 3~79.7~ Jan. 28, 1955 224.45
well 12

V-11 City of El Paso 3919·40 Nov. 19. 1954 25e.93
(U.S.G.S. test Dec. 20, 1954 255.76
well 2) Jan. 22, 1955 254.88

V 14 U. S. Air Force 3947.50 Jan. 1~, 1955 271.00, observation well 1
V-15 u. S. Air Force 3947·50 Jan. le. 1955 272.02

observation well 2
V-22 City of El Paso test 3~79·15 Nov. 19, 1954 222.~b

veIl 10 Dec. 20. 1955 222.62
Jan. 22 1955 222.35

V-27 u. S. Army - Ft. Bliss - Jan. 25. 1955 227·32
.....ell 2

V 30 Mrs. W. L. Mooney 3995.79 Jan. 27, 1955 30~.45

V-33 u. S. Army (U.S.G.S.) 3Be4 .e4 Apr. 15, 1953 229·59
Jan. 5, 1954 232.34
Jan. 27, 1955 232.28

V-39 City of El Paso -- Nov. 19. 1954 251.34
Airnort weIll Dec. 18, 1955 251.07

V-42 City of El Paso test 3942.BB Nov. 19, 1954 273·76
well 1 Dec. 20, 1954 274.02

Jan. 27 1955 273.84
V-45 City of El ""so 37eO.26 Jan. 27, 1955 124.21

well 3
V-4b Loretto College 3007.11 Nov. 15. 1954 153.B2

Dec. 20. 1954 150.90
Jan. 28 1955 150.14

V-47 City of El Paso -- Nov. 19, 1954 97·96
well 1 Jan. 28 1955 96.29

v-49 City of El ""so 3743·76 Jan. 27. 1955 89.43
well 4

v-61 El Paso Milling Co. 3707.07 Jan. 27, 1955 36.23
V-b2 City of El Paso 3705·05 Jan. 27, 1955 33.B2

well 10
V-63 City of El ""so 3707.~5 Jan. 27. 1955 26.el Former drainage

well

(Continued on next page)
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Table 2 Records of water levels in observation wells 1951 55 -Cont'd- , - -

EL PASO COUNl'Y 1 TEXAS

Well Owner Altitude Date of Water level Remarks
of land measurement belCT'" land

5(;"f~)e S~face
• ft . ft. )
I V-b4 El Paso Electric 3709.27 Jan. 27, 1955 29.20
, Co. !Jell 2

V-65 El Paso Electric 3709.12 Jan. 27, 1955 29.74
I Co. weIll

V-bb El Paso Electric 370e.32 Jan. 27, 1955 39·e9
Co. \oIeU 4

v-69 City of El Paso 3696.63 Oct. 21, 1954 33·00
test well 33 Nov. 19, 1954 36.66

Dec. 20, 1954 35·59
Jan. 22, 1955 34·53

V-~7 El Paso-Ysletta FFA -- Mar. 9, 1953 15.02*
Ja:l. 18, 1954 15.40*

I Jan. 29 1955 21.56*
V-~~ Ascarte Park -- Feb. 26, 1953 10.43

Jan. 18 1954 14.06
, W-ll R. R. Delgado -- Mar. 9, 1953 12.72

Jan. 12 1954 12.15
W-12 - - - Mar. 10, 1953 13·93

Jan. 18, 1954 13·76
Jan. 29 1955 14.14

Y-3 - - -- Mar. 10, 1953 11. 75
• JaD. 18, 1954 11.25

Jan. 29 1955 15·36
Y-4 - - -- Mar. 10, 1953 1O.9~

Jan. 18, 1954 10.61
Jan. 29 1955 11.46

Y-5 -- -- Mar. 9, 1953 9·52
Jan. 18, 1954 8.94
Jan. 30, 1955 13·81

Y-6 Vince Baier - Mar. 9, 1953 10.57
JaD. 18, 1954 10.55
Jan. 30, 1955 13·66

Y-7 -- - Mar. 10, 1953 11.07
Jan. 18, 1954 8.91
Jan. 30 1955 17.45

AA-l Paul Thomas - Mar. 10, 1953 9.24
Jan. 18, 1954 9.20
Jan. 30 1955 13·71

* From measuring point.

(Continued on next page)
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Table 2 Records of water levels in observation wells 1951 55 C tId.- , - -- on .
•

EL PASO COUNTY, TEXAS

Well Owner Altitude Date of Water level Remarks

I
of land measurement below land
surface s'gface
(ft. ) ft. )

AA-2 -- -- Mar. 1O, 1953 12.45
Jan. 18, 1954 15.50
Jan. 30 1955 18.45

BB-l R. T. Hoover -- Mar. 9, 1953 10.42
Jan. 18, 1954 9.06
Jan. 30, 1955 13.79

BB-2 -- -- Mar. 10, 1953 7.77
Jan. 18, 1954 7.53
Jan. 30 1955 13.33

BB-3 -- -- Mar. 10, 1953 10.13
Jan. 18, 1954 10.43
Jan. 30, 1955 14.04

BB-4 D. H. Bailey - Mar. 19, 1953 5.05
Jan. 18, 1954 3.80
Jan. 30, 1955 8.91

HUDSPEl'Il COUNtY, TEXAS

U-l R. M. Sellers - Mar. 9, 1953 9.65
Jan. 19, 1954 10·17
Jan. 30, 1955 14.00

AA-l -- -- Mar. 9, 1953 25.~4

Jan. 19, 1954 25.75
Jan. 30, 1955 27.11

AA-2 Wade H. Miller -- Mar. 9, 1953 9·39
Jan. 19, 1954 9.50
Jan. 30 1955 11.23

AA-3 B. E. Walker -- Mar. 9, 1953 12.41
JaD. 19, 1954 14.48
Jan. 30 1955 18.67

FF-l S. W. Cowan? -- Mar. 9, 1953 1°'1~
Jan. 19, 1954 10.60
Jan. 31, 1955 11.45

FF-2 Fort Quitman Land Co. -- Mar. 9, 1953 7.M
Jan. 19, 1954 7.47 IJan. 31, 1955 8.27

(Continued on next page)
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Table 2 Records of ~ater levels in observation wells 1951 55 -Cont'd. - , - - .

arERe COUNI'Y, NEIl MEXICO

Well <Nner Altitude Date of Water level Remarks
of land measurement belo.... land
Sfface srfece

ft. ) ft. )
M-b Southern Pacific RR. 3999·17 Jan. 24, 1955 2~3·b9

DONA ANA COUNTY, NEW MEXICO

J-l Mrs. M. L. Sommervi lIe 3~15.03 June 16, 1952 27·13
Feb. 13, 1953 27·39
Noy. 8, 1954 28.02
Jan. 19 1955 27.66

J-2 Jack Cox 3001.22 June 16, 1952 15.19
Feb. 13, 1953 15.21
Nov. 8, 1954 15.87
Jan. 19 1955 15.38

J-3 Mrs. w. B. Haas 3792·3~ June 16, 1952 9.07
Feb. 13, 1953 9·66
Jan. 19 1955 10.27

K-l E. W. Moore 3795.54 Feb. 13, 1953 10.04
Nov. 8, 1954 11.36
Jan. 19 1955 10.71

K-3 Deiry Farm Co. 3793·02 Jan. 10, 1952 9. ""
Feb. 12, 1953 17.79 Pumped recently
Jan. 19 1955 11.29

K-4 --Colquitt 3790.64 June US, 1952 7-45
Feb. 12, 1953 10.40 Pumped recent ly
Nov. 8, 1954 8.75
Jan. 19 1955 8.51

K-b Landers & Amos 3~10. 55 Jan. ~, 1952 24.b9
Feb. 10 1953 24.77

K-7 -- 3017·92 Feb. 10, 1953 32·32
Nov. 8 1954 36.75

K-O Landers & Amos 3~17.1b Jan. It', 1952 31.59
Feb. 10, 1953 32.01
Jan. 19 1955 33·14

K-l0 Anthony Cemetery 3012.51 Feb. 10, 1953 20.03
Nov. 8, 1954 28.57
Jan. 19 1955 28.34

L-12 u. S. Geological
1
4045.00 Jan. 6, 1953 322.05

Survey Jan. 15, 1954 323.59
Jan. 24 1955 323.63

P-2 C. D. Little 3792.74 Feb. 13, 1953 10·90
Nov. 9, 1954 11. 76
Jan. 19 1955 11.48

(Continued on next page) •
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Table 2 - Records of water levels in observation wells 195155 -CQnt'd. , - - .
DONA ANA COUNTY, NEW MEJtICO

, I ,
IWell I Owner ' Altitude: Date of Water level Remarks, I of land i measurement beloW' landI I surf~)e I s("f~)e, i (1't . ft.

I P_,+ --Thomas I 3797.1e Feb. 13, 1953 le.49

I Nov. 9, 1954 I 19.83
,

i
Jan. 19 1955 18.98

!Q-l Ralph Haas I3791.62 June Ib, 1952 i 9.61

I Feb. 13, 1953 9.64

I Nov. 8, 1954 11.35, Jan. 10 1955 10.68
Q-3 Mrs. Whip Robinson ! 3794.41 June 12, 1952 13·74

I

I
Feb. 13, 1953 13·28

I Nov. 9, 1954 15.28
JaD. 19, 1955 14.59

Q-6 L. G. Little -- June 16, 1952 12.47
I Feb. 13, 1953 11.92
!~-~ 1'1'. S. White j(~l.O( 'eb. 1j, 1~~~

~e:~;I Nov. 9, 1954
. Jan. 19 1955 13.99
Q-lO E. Tellez 3790.53 Jan. 17, 1952 12.41,

Feb. 13, 1953 12.04I

r

Noy. 9, 1954 13.62
Jan. 19, 1955 13.61

Q-ll J. W. Edmunsen 3790·96 Feb. 12, 1953 11.19,
Apr. 21, 1953 10.56I

I June 11, 1953 10·36,
, Jan. 8, 1954 10.46,

I Nov. 8, 1954 11. 79
Jan. 19 J 1955 11.06

IQ-12 Ed Alvarez 3703.00 Jan. 11, 1952 5.47

!
Feb. 12, 1953 5.80
Nov. 8, 1954 4.96

, Jan. 19 1955 5.91
Q-39 w. C. Huber I 377e.73 Jan. 17, 1952 e.79

I Feb. 13, 1953 8.72
I

I
I Jan. 8, 1954 8.62,

Nov. 9, 1954 11.41,, Jan. 19 1955 11.12
Q-'l H. A. Sexton , 37°'.01 Jan. 17, 1952 10.59 -

! Feb. 13, 1953 10.43
Nov. 9, 1954 13.28

Q-46 Caroline Hayes ! 37e5.ee I Feb. 13, 1953 12.91I I Nov. 9, 1954 14.81
I Jan. 19 1955 12.99

(Continued on next page)
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Table 2 - Records of water levels in observation wells 1951 55 -Cont'd. - - .
I

DONA A1~ COUNTY J NEW MEXICOI

Well Owner Altitude Date of Water level Remarks
of land measurement belo.... land
surface Sfface
(ft. ) ft. )

Q-47 Marvin Hayes 37811.33 Feb. 13, 195~ 10.41
Nov. 9, 195 13.56
Jan. 19 1955 12.77

Q-40 Beckley &Whittington 3702·59 Feb. 13, 1953 10.""
Noy. 19, 1954 13·74
Jan. 19 1955 13.36

Q-50 --lamar 3702.07 Feb. 10, 1953 11.05
Nov. 10, 1954 12.72
Jan. 20 1955 12.12

Q-51 J. R. Alvarez 37~O.lJtj Feb. 16, 1953 14.07

i Nov. 9, 1954 14.50
Jan. 20, 1955 13.98

IQ-52 L. K. Thompson 3700·31 I June 13, 1952 14.57

I
Feb. 18, 1953 14.07

I nov. 9, 1954 16.12
Jan. 20 1955 15·62

I Q-53 E. N. Crossett 3~16.52 June 13. 1952 46·30,
Feb. 16, 1953 46.46I Jan. 20, 1955 45.32

Q-55 L. K. Thompson 377"·02 June 13, 1952 1".01
Feb. 18, 1953 12.15
JaD. 8, 1954 12.48
Nov. 10, 1954 16.02
Jan. 20 1955 15.12

Q-50 Mrs. J. F. Bennett 3777·12 Feb. 10, 1953 12.21
Nov. 10, 1954 15·67
Jan. 20 J 1955 15.96

Q-59 M. E. Garcia 37~1."9 June 13, 1952 1"·50
Nov. 9, 1954 16.09
Jan. 20 1955 15.58

Q-t>O Louis H. Brandt 3776·33 Feb. 16, 1953 ~.97

Nov. 9, 1954 12.09
Jan. 20 1955 11.36

Q-9" - 3707.00 Feb. 10, 1953 0. 90Nov. 10, 1954 12.05
Jao. 20 1955 11.80

Q-97 Horton M.iller 3773·21 June 13 J 1952 13.25
Feb. 18, 1953 13·62
Jan. 20, 1955 16.18

Q-90 H. Casad 377".96 June 13, 1952 13·14
Feb. 18, 1953 12.56
Nov. 10 J 1954 16.32
Jan. 20 1955 15.05

(Continued on next page)
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Table 2 Records of vater levels in observation wells 1951 55 -c tId.- - - on .
l DONA ANA COUNTY, NEW MEXICO,

Well Owner Altitude Date of Water level Remarks
of land measurement below land
surface

80f T(ft. ) ft.

Q-I00 F. Guerrero 3794.62 June 13, 1952 30.92
Feb. 18, 1953 29.88
Jan. 20 1955 32.07

Q-I02 B. L. Hall 3773.51 June 13, 1952 12.54
Feb. 18, 1953 11. 73
Nov. 10, 1954 15.93
Jan. 20 1955 14.94

Q-I03 Charlie Deerman 3773·21 June 13, 1952 12.25
Feb. 18, 1953 11.56
Nov. 10, 1954 15.56
Jan. 20 1955 14.67

Q-I05 Joe Deerman 3770.14 June 11, 1952 11.02
Feb. 18, 1953 10.40
Nov. 10 1954 13.93

Q-I06 C. M. Tallman 3761J.15 Feb. 1~, 1953 9·66
Nov. 10, 1954 12.93
Jan. 20 1955 12.09

Q-lO~ D. D. McFaul 3765·75 June 11, 1952 9·65
Feb. 18, 1953 8.91
Noy. 10, 1954 12.97
Jan. 21 1955 12.07

Q-I09 Mary Groggin 3764·76 June 11, 1952 10.65
Feb. 19, 1953 10·30
Nov. 10, 1954 12.55
Jan. 21, 1955 11.97 -

Q-141 Cathcart &Mason 3759.51 June 11, 1952 ~.59

Feb. 19, 1953 7·31
Nov. 11, 1954 9.81
Jsn. 2l 1955 9.40

Q-142 Cathcart &Mason 375~·05 June 11, 1952 7·42
Feb. 19, 1953 7·25
Nov. 11, 1954 7.34
Jan. 21, 1955 6.94

Q-14~ Payne-Taylor 374~.22 Apr. 2~, 1951 ~.23

Feb. 16, 1953 8.90
Nov. 11, 1954 9.63
Jan. 21 1955 9.53

Q-149 Payne --Taylor 1 3745·31 Jan. 15, 1953 4.79

I Nov. 12, 1954 5.61
Jan. 21 1955 5.50

(Continued on next page)
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Table 2 Records of water levels in observation ~ells 1951 55 -Cont'd.- , - - .
DONA ANA COUNTY J NEW MEXICO

Well <Nner Altitude I Date of Water level Remarks
of land measurement bela.... land
surface surface
(ft. ) (ft. )

Q-l64 L. G. Little -- Jan. 8, 1954 11.17
Nov. 9, 1954 14.05
Jan. 19, 1955 13·70

U-9 Paul Harvey 37"1.57 Mar. 1", 1952 0.91
Jao. 15 1953 4.85

U-lO Paul Harvey 3741.9<' Mar. 14, 1952 ~·33
Jao. 15 1953 7·53

U-35 El Paso Electric Co. -- Jan. 15, 1953 39·53
observation ....ell A Nov. 12, 1954 49.77

Jan. 21 1955 47·23
U-3~ El Paso Electric Co. -- Nov. 12, 1954 b~.54

observation ....ell B Jan. 21 1955 58.09

•
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.1 collection (Si0

2
) (fe) c in. a iu. potlaliu. bonate f.te dde ride tr Ite IBJ lolved ne.a Ce n t conductlnce

"e I t (CI) (W,) (NI + K) (IICO
J

) (5°4) (C.) (f, (N0
3

) aol idl .. ..- (.icro.. hoa
(fL) ,.ICIl] diu .. .t 25°C)

1t·6 ~I Plao Nltural G.a
Co. Co.. pre.aor
Itltion .,,,11 4 750 Mlr. '. 1954 " 0.02 24 ,.. " '" 33 70 - .. , - 312 8J " SO, 7.1

11- 7 EI 1'1.0 N.tur.1 GI.
Co, Co.preaaor
Itltion .. ell 2 11) d •. 30 .09 19 .. , S1 III 29 66 - , .1 - 2S1 66 OS '" -

It. 15 ". Olil. obaer •• _ 'SO feb. •• 1952 21 - 31 '.1 '" 122 H 181 - '.0 · '10 116 12 889 1.'
t ion .,e II I WIT. 28, 2952 - - · · - 12' - ", - · · - 10. · 812 7.,

A"I. 26. 1952 · - - - · 129 - 171 - · · · '16 · 81. 1.1
Jln. 12. 1953 · - - - · '" - l11 - - - - "' · .16 1. ,
June '. 195J · - - - · 133 - 180 - - - - 124 · 811 '.0
feb. 2S. 1954 - - - - · 13' - l11 - - - - III · OSI 8.2

11_16 F<. Hlia.obaerva_ 'SO r"b. 13. 1952 21 - 62 16 248 90 23 66' - .. , - ,8< 22Q 1) 1,690 1.8
tion .ell 2 W.r, 28. 1952 · - - - - 90 · .60 - · - - 212 · l. 680 1.'"",. 26. 1952 - - - · - 93 · ... - - - - 211 · I. 760 1. ,

Jln, 12. 1953 - · · - - " - 662 - · - - 220 - 1.700 7.,
,

June ,. 1953 - · · - " - m - · · - 2H - 1,720 '.0
feb. 25, 1954 · · · - - 98 · 810 · · - - 224 - 1,700 8.0

11-34 City of t:l 1'110
well 23 '16 Oc t. '. 1952 30 · " 13 SO 201 " 29 1.2 ••• - '16 I" " '16 7.1

l\·~0 City of ~I run 80' feb. ,. 1950 - - - - · 19' - SO - - · · 162 - '89 •. I
..ell 21 Mlr, 24. 1951 · · - - - 19' · 53 - - - - 169 · 59' 7.,

n.56 City of EI 1'uo 90' j'e ,. 1950 - - - - - 118 - 29 · · - - IJ9 - '" •. I
we II 20 11 r. 24, 1951 - - - · - l1. - 32 - - · · '" - 660 1. ,

,-, City of EI Pun 1)' FcL. 10. 1950 192 .. - 182 59. 8.3· - - - · - - - - ·we I I 8 WI r. 21. 1951 " · .. 19 'I I" OS 52 · II - .01 19' 36 608 8.1

,-. C.ty of ~:I rllo
.,,,11 II 136 Apr. '. 1951 36 - 56 21 18 202 90 92 - '.1 · '09 226 " 191 1. ,

V.7 City of ~I Puo 1,071 AUI. 2. 1949 - · · - - - 91 86 - - - · . · 19' .
.."II IS .... b . 10. 1950 - · · · - 19' - 81 - · · · 99 · 119 •. I

W. r. H. 1951 - - - - - '96 - 86 - - - - 91 · 118 1.8

'·8 IIi". Air force 180 Wlr. '. 1952 29 - 21 '-' 101 I" 15 68 · 2. , - '" 82 " 66' 8.1
01 ....ell 2 Dec. 30. 1952 33 .07 20 1.5 "' '" 18 69 1.0 '.0 - ." 81 15 661 8.0,., City of .:1 1'..0 90' AUI, 3. 1949 " - 18 ••• 108 181 69 51 - ,.. · 399 72 11 '" 8. ,
Ole I, 16 Nov. 33. 1949 · · · - · 180 · " · - - - 72 · .21 8.0

Jun .. 23, 1950 - · - · · 181 - 56 - - · · 18 - 621 '.0
Wlr. 21. 1951 " - 20 1.• "' 16. " 83 · 2. , · ." 80 16 68' 8.2

V.10 lli"a Air force
BllO • .,11 I 180 Do< 30. 1952 H .03 19 7.2 102 168 68 61 .8 2.8 • _~7B 11 " '10 1.'
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Ta bl~ 3,- An.lya~. of ... t~r fro_ w~ll. in th~ lIueco bol.on .nd c,ty .rt ... ,.n ar~aa of th ...:1 1' •• 0 di.trict, Tex., 1949-54--Continu ..d

- --
W.. lI Owne r Depth n.te of Si I i eo I ron Cal_ Maline- Sod,u••nd B,c.r- Su 1- Ch I0- f1uo- N; - Boron Oi ._ llard_ Per- Specific _"• r coll .. ct.on (S.02 ) (fe, c,u. • i u. pot ••• iu. bonate ra te r; de ri de t rate (II, .olved n.... cent conductance

weli (Ca) (Mg) (Na + K) 0100 3 ' (SO,,, (CI, (fl (N03 ) .01 id. .. ..- (.,ero.ho •
( rt _ , Co00 3

diuo at 25°C)
-- --
V-4S Ci ty of EI 1'''0 .62 Aug_ ,. 1949 - - - - - - " 279 - - - - - - 1,310 -

we II 3 F.. b. IS. 1950 - - - - - (SO - '88 - - - - 250 - 1,320 '.0
June 22, 1950 - - - - - 160 - '" - - - - '" - 1.310 '.0
Mar. 22. 195 I 29 - " 16 200 16' 77 '98 - 0.• - HI 186 70 1,330 '.6
Oct. 3. 1952 - - - - - 160 - 30B - - - - 2S9 - 1,350 ,. ,
Jun .. __ , 1953 - - - - - 160 - 30' - - - - 2S5 - 1,360 •. I
June 24, 1954 " - 'I 29 167 160 64 325 0.' '.0 - 772 296 55 1,3<40 7.7

V-49 C,ty of EI 1'••0 88' Aug. '. 1949 28 - 39 I' I" 169 57 266 - 0 - 684 172 70 1,240 '.0
.... II 4 Feb. ,. 1950 - - - - - ISO - 26. - - - - - - 1,240 ",", 31. 1950 34 - 49 I. 173 160 58 '68 , 1.0 - 688 196 " 1,250 7.6

Jun~ 23. 1950 - - - - - 160 - 260 - - - - 180 - 1.210 ,. ,
Oct. 4. 1950 - - - - - 160 - 262 - - - - 192 - 1,230 ,. ,
Sept.18, 1951 - - - - - - 56 27B - - - - 20. - 1,210 .. ,
Sept.30. 1952 32 - " I' 187 ISO 56 '86 .6 3.0 - '36 190 68 1,280 .. ,
June 24, 1954 - - - - - ISO - '88 - - - - 182 - 1,260 ,. ,

v_ 50 C,ty of EI 1'•• 0 643 Aug. '. 1949 28 - 50 24 123 169 70 19' - ,.. - S90 224 54 1,060 ,. ,
w.. 11 I' F.. b, 2~. 1950 - - - - - ISO - 230 - - - - 229 - I, 140 •. 0

June 22, 1950 - - - - - 166 - 201 - - - - 153 - 1.030 '.0,,' 3. 1951 28 - 56 23 146 162 90 23. - _5 - 719 234 58 I, 110 .. ,
Oct. I' • 1952 - - - - - 160 - 220 - - - - '" - 1,100 ",", 19. 1953 - - - - - 163 - '08 - - - - 1.1 - 1.090 ,. ,
June 23. 1954 33 - 38 16 16' 168 70 190 6 .0 - - 161 66 1.020 ",

I'· 5 I M I teh .. 1I grrwery 353 Feb. '. 1950 28 - 'I 27 190 169 93 329 - 1.0 - • 78 '88 SO 1.500 ,..
w.. 11 ,

'" 24. 1951 29 - 7S 30 188 '" 94 340 - 1.0 - 934 310 57 1,530 ._ I
Sept.24, 1951 - - - - - 169 - 33. - - - - 295 - 1.510 7.9", 27. 1952 - - - - - 168 89 340 - - - - 284 - 1.520 ,_ 6
June 3. 1953 - - - - - 167 - 3" - - - - 29. - 1,540 '"Jun .. 24, 1954 - - - - - 169 - '" - · - - 27. - 1.550 ,..

v· 52 ""tcbolillrewery 354 Apr, 24. 1951 2B · 47 20 136 1'1 " 193 - .5 - 601 200 60 1,040 •• 1
"e II 2

\'- 53 C,ty of EI paso '" ,.. 3. 1949 - - - - - 77 137 - , · · . - '01 .
..e Il 9 ,.. '. 1950 · · · . - 1'1 - 133 · · - · 14 - 89' •. I

'\u~ .. 1950 - - - - 182 - 132 - - - - 14 - 880 '.3,,, n 1951 - - · - - 182 - 131 · - · · 16 - 864 ,. ,
0« 16. 1952 - - · - - "I - 130 - · - - 14 - 812 II. ,
June 3. 19~ 3 - - · · \84 - 134 - - - - 14 - 884 '"June 23 1954 - · . - I" - 135 - - - · 70 - '37 '.0

v· 54 City of EI 1'''0 703 June 27- 1949 29 - 20 , , 147 168 69 134 - • • · m " 80 8S9 ._2
well 14 ~-.. h, ,. 1950 · - - - · 168 · 135 - - · - OS · 86' •• I

June 22. 1950 · - - - · 168 · 137 · - · · 92 - '58 .. ,
Ma r. 23. 1951 · - · - - 167 · 139 · · · - " · 855 '.6
June 13, 195 I 34 0_ 00 26 10 138 1.6 170 70 139 - .0 - SOl lOB 14 .67 ",
M.r. 24. 1952 · - - - - 163 · ISS - - - · 94 - 943 "5
0« 15. 1952 · - · - · 167 - 149 · · · · 101 · 'II ,-.
Jun .. 3. 1953 · - · - - 165 - 152 · - - - lOS - '" '.0
Juu 23. 1954 - · - - · 168 · '40 - · - · 93 · .69 • 0

\(j



T.bl" 3.- An.ly .... of .'Ut fro••,,11, in Lh .. Ilu"co bol.on .nd city ,rt(l' .. n .re .. of th .. F.I P.eo d'etr;cL, Te •. , I!H9-54 __ Cont,nu(ld

.... II O_n .. r D.. pth O,te of Sli.u I ron C,I- 1Il'lne- Sod.u••nd R,cet_ Su I- 10'0. fluo- N, • OorOIl Oi.- Hud. P.. t· t Sp .. c; rIC -0' coll .. ctioll (S I0 2 ) (f.. ) c'u. .; u. pot ••• io. bon.t .. fu .. rad .. tide tt.te '" .ol ... d II .... C,,"t cOllduct.nc .. I'll.e II (C. ) (Ill, ) (N. + K) OICOJ ) ( S04) (CI) (.' ) (N03 ) .0 I. d. .. eo_ '(.icro.ho •
( rL. ) C.C0 3

d l U.. flt 250 C)

Y·59 Ci ty of .:1 P.. o 7SO f .. b. ., 1950 · · · · · '" · 93 · · · · ". · '" I. ,
... 11 17 JUlie 23, 1950 · · · · · '" · " · · · · ". · '" 1.0

",.r. 24, 1951 · · · · · '" · OS · · · · '" · 78. 7.5
"'. r. 24, 1952 · · · · · ". · 102 · · · · '" · 11. "7
Jun .. 23. 1954 · · · · · 201 · .. · · · · '" · ... '"

V·72 The Tex .. Co. ... Au •. 7, 1949 " · .. " '" 163 10 262 · \.2 · 70. '93 67 1,290 1.0
~·(lb. 10, 1950 · · · · · 1S5 · 224 · · · · '34 · I, 140 I. ,
Apr. 24, 1951 " · " 13 '78 "0 76 2J2 · \.5 · 663 IS' 72 I, 160 1.2,,' 26, 1952 · · · · · IS. 73 231 · · · · 133 · I, ISO ""Ou. 2, 1952 · · · · · IS. · 230 · · · · '32 · 1.120 e.o
Jun .. 23, 1954 35 · " 13 102 'so 75 262 0.' .5 · 702 IS. 73 1,240 7. I

V-89 J... r .... Ill ..... , ... feb . 23, 1950 · · · · · 20. · '28 · · · · 370 · 1,120 7.•
... 11 , Apr. 16, 1951 24 · '24 21 11 211 212 lJ. · .5 · 715 "" 32 1.140 7.•

Y·90 J... ,e., Ill ..... , "" .... b. ., 1950 · · · · · '04 · '70 · · · · S42 · 1,410 7.7
... 11 3 Apr. 16. 1951 27 · 178 " "' 316 '" 178 · \.0 · ." 56J " 1.500 1.0
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