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GROUND-WATER RESOURCES	 OF THE

LOWER MESILLA VALLEY,

TEXAS AND NEW	 MEXICO

ABSTRACT

The lower Mesilla Valley extends southward from the vicinity of Anthony,
Texas, to the gorge of the Rio Grande north of El Paso, and westward from the
Franklin Mountains to the east edge of La Mesa. The increase in the use of
ground water for the public water supply of El Paso and for supplemental irri-
gation, when the surface-water allotments were inadequate, emphasized the need
for an investigation of the groundwater resources of the lower Mesilla Valley.

The deep and medium aquifers, in the Santa Fe group, whose maximum thickness
is at least 2,000 feet, are the major sources of ground water for public supply.
The alluvium (shallow aquifer), which supplies water chiefly for irrigation and
to a lesser extent for industrial and municipal supply, has a maximum thickness
of about 150 feet.

The Santa Fe group is recharged by precipitation on the surface of the up-
lands. The alluvium is recharged by seepage from drains, irrigation canals, and
the Rio Grande, from excess surface water applied to the land from precipita-
tion on the valley floor, and from the upward movement of water from the Santa Fe
group,

Ground water is discharged by evapotranspiration in areas of high water
table, by seepage to the drains and river, by underflow at the south end of the
valley, and by wells. Except in the uplands, water in the Santa Fe is under
confined (artesian) conditions; water in the alluvium is under unconfined (water-
table) conditions.

Pumpage of ground water for irrigation and for the public supply of El Paso
increased from 1951 through 1956. Irrigation pumpage decreased in 1957 and 1958,
when surface-water allotments were increased. In 1958 the city of El Paso pumped
an average of 6,8 million gallons per day from the deep and medium aquifers of
the Santa Fe, an increase of 4.3 million gallons per day from the quantity pumped
in 1957, The 1958 pumpage from the medium and deep aquifers is estimated to he
about 50 percent of the annual recharge to the Santa Fe.

Aquifer tests in the El Paso city well field northwest of Canucillo indicate
substantial leakage between the shallow, medium, and deep aquifers. The coeffi-
cients of transmissibility averaged about 60,000 gallons per day per foot in the
deep aquifer, 35,000 in the medium aquifer, and 150,000 in the shallow aquifer.



The quantity of fresh water in storage in the Texas part of the valley is
estimated to be 560,000 acre-feet, of which 150,000 acre-feet is in the alluvium.
However, less than half the fresh water in storage may be recovered by wells,
owing to the possibility of salt-water contamination.

North and west of Canutillo, water in the medium and deep aquifers of the
Santa Fe is satisfactory for municipal use, The water in the alluvium is rel-
atively fresh but more mineralized than that in the Santa Fe, South of Canu-
tillo, the water in the alluvium is highly mineralized but, generally, is of
better quality than the water in the underlying Santa Fe.

Pumping from the medium and deep aquifers may result in the percolation of
water of poor quality from the shallow aquifer. Large-scale pumping from the
alluvium is possible, because of large amounts of recharge from seepage of excess
surface water applied to the land and from drain flow.



GROUND-WATER. R.ESOURCES	 OF	 THE

LOWER. MESILLA	 VALLEY,

TEXAS AND NEW	 MEXICO

INTRODUCTION

Purpose and Scope of Investigation

The purpose of the investigation was to determine the quantity and quality
of ground water available in the lower Mesilla Valley for the public supply of
El Paso and for industrial and irrigation use, Fieldwork was begun in 1952 but
was interrupted in December 1953, The investigation was resumed in 1957 and
completed in December 1958, Well records, drillers' logs, sample logs, water-
level measurements, and chemical analyses of samples of water on which this re-
port is based are given in Tables 1 to 5. The report contains maps showing the
location of wells, the altitude of water levels in various wells, the approxi-
mate decline of the water table, and hydrographs showing the fluctuations of
water levels in selected wells, Aquifer tests were made at the sites of 15 wells
to determine the hydraulic characteristics of the water-bearing formations in the
valley, During the course of the investigation, the geology of the valley was
studied and geologic sections were prepared. Diagrams and tables show the qual-
ity of samples of water from selected wells, the Rio Grande, and drains. Wells
are numbered to conform to a 10-minute grid system established during the ground-
water investigation of the Hueco bolson in 1954. The grids are identified by
letters of the alphabet. Inside the grids the individual wells are numbered con-
secutively, beginning in the northwest corner, However, because the fieldwork
and preparation of the report were interrupted, it was not possible to maintain
the consecutive numbering of the individual wells.

The cooperative investigation by the U. S. Geological Survey, the Texas
Water Commission (formerly the Texas Board of Water Engineers), and the city of
El Paso is part of a statewide program of ground-water investigations, The in-
vestigation was made under the administrative direction of A. N. Sayre and P.
LaMoreaux, successive chiefs of the Ground Water Branch of the U. S. Geological
Survey, and under the supervision of R.® W. Sundstrom, district engineer in charge
of ground-water investigations in Texas.

Location and Extent of Area

The report area includes about 135 square miles in the southern part of
the Mesilla Valley, extending from the vicinity of Anthony to the gorge of the
Rio Grande about 4 miles north of El Paso. (See Figure 1 and Plate 1,) The
lower Mesilla Valley is divided approximately in half by the Texas-New Mexico

- 3 -
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boundary line; data on several wells in. New Mexico are included in the report.
The towns of White Spur, Anthony, and Canutillo are near the east edge of the
valley in. Texas, The village of La Union, New Mexico, near the west edge, is
across the valley from Canutillo. The valley is served by the Atchison, Topeka,
and Santa Fe Railway, by U. S. Highway 80, and by several county roads.

El Paso, the largest city on the United States-Mexico border, lies on the
south and southeast flanks of the Franklin Mountains, The population of the
metropolitan area in 1957 was estimated to be 250,000, El Paso is a business,
livestock, and railroad center, a port of entry from Mexico, and the headquarters
of Fort Bliss and Biggs Air Force Base. Industries include smelters, oil refin-
eries, cotton gins, oil mills, textile mills, breweries and soft-drink plants,
food-processing plants, and creameries,

Previous Investigations

Ground-water conditions in the gorge of the Rio Grande north of El Paso and
in parts of the Mesilla. Valley were first described by Slichter (1905), He in-
vestigated the underflow of the Rio Grande at the narrows above El Paso, the site
of a proposed international dam, Lee (1907) in his report on the water resources
of the Rio Grande Valley gave data on wells in the Mesilla Valley. He also dis-
cussed the quantity, source, and probable discharge of ground water in the Mesilla
Valley, Sayre and Livingston (1945) discussed in detail the geology and ground-
water resources of the El Paso area, The geologic descriptions of Sayre and
Livingston have been most helpful and have been used freely in the geologic dis-
cussion in this report,

Other useful reports are Dunham's (1935) on the geology of the Organ Moun-
tains; Bryan's (1938) to the Rio Grande Joint Investigation; Conover's (1954)
on the Rincon and Mesilla Valleys in New Mexico; and the West Texas Geological
Society Guidebook of the 1958 field trip to the Franklin and Hueco Mountains,
which contains Kottlowski's report on the geologic history of the Rio Grande
near El Paso,

Ground-water studies at the Federal Correctional Institution near La Tuna
were made in 1930, 1935, and 1937, but the reports were not published. Sundstrom
(1952) prepared a report on the investigation made in 1952, which incorporated
some of the data collected in the earlier investigations,

Acknowledgments

The writers appreciate the cooperation and the information contributed by
officials of the El Paso Public Service Board, the U. So Bureau of Reclamation,
the U. S. Soil Conservation Service, the International Boundary and Water Commis-
sion, and the El Paso Electric Co, The landowners and drillers in the area
cooperated generously by furnishing well logs and data.

Topography

The lower Mesilla Valley is cut into the unconsolidated deposits of La Mesa
bolson, The steep-walled valley slopes at the rate of 4,5 feet per mile from



the town of Anthony to the gorge of the Rio Grande. The relatively level valley
floor ranges in width from less than a thousand feet at the gorge of the Rio
Grande to 4.5 miles at Anthony. At the south end of the valley, the Rio Grande
flows through a narrow gorge between the Franklin Mountains, which fatal the east-
ern boundary of the valley, and the Cerro de Muleros, a conical hill. Mount
Franklin, the highest peak of the Franklin Mountains, rises to an altitude of
7,149 feet, about 3,400 feet above the Rio Grande flood plain. Sierra del Cristo
Rey, altitude 4,576 feet, the highest point of the Cerro de Muleros, rises 845
feet above the Rio Grande.

The La Mesa surface, which is the second highest of four erosional surfaces
recognized by Dunham (1935, p. 178-185), is a broad plain that extends as a nearly
unbroken surface from Las Cruces, New Mexico, southward into Mexico. East of the
Rio Grande the La Mesa surface consists of dissected pediments on the flanks of
the Franklin Mountains. The various erosional surfaces are due to pediment-like
planation and local stream terracing, built up and dissected by tributary streams
from the uplands and graded to particular flood-plain levels of the Rio Grande,
The lower surfaces are terrace levels, which are almost entirely the work of
tributary streams (Kottlowski, 1958, p. 53).

Climate

The lower Mesilla Valley is arid, and its climate is characterized by a
wide range in temperature, low humidity, high evaporation, and low precipitation.
According to U. S. Weather Bureau records, the mean annual temperature at El Paso
from 1887 to 1958 was about 63°F. Figure 2 shows the average monthly temperature
during this period. Large diurnal temperature changes are common: summer tem-
peratures are frequently above 90°F and occasionally above 100°F during the day
and in the 60's at night. Winter temperatures below freezing average about 45
days a year. Small amounts of snow fall nearly every year but seldom remain on
the ground for more than a few hours. The average growing season, from the last
killing frost in the spring to the first killing frost in the fall, is about 200
days, Sandstorms occur at any time during the year; however, storm frequency
and intensity are greatest in March and April,

The average relative humidity is less than 50 percent, indicating a high
rate of evaporation. The average annual evaporation from a free-water surface
is 107,43 inches, or about 12 times the average annual precipitation. Figure 2
shows the average monthly evaporation at Ysleta from 1948 to 1958.

Rainfall is insufficient for the growth of any except desert vegetation;
irrigation is necessary for crops, gardens, and lawns, The average annual pre-
cipitation at El Paso for the 1878-1958 period was 8.71 inches. More than half
the precipitation is concentrated during the summer in brief but at times heavy
thundershowers. Although the time distribution of rainfall is advantageous for
agriculture, the amount is inadequate and must be supplemented by irrigation
from surface- or ground-water supplies. Figure 3 shows the maximum, minimum,
and mean monthly precipitation at El Paso from 1878 to 1958.

GEOLOGY

The Mesilla Valley was foamed by the downcutting of the Rio Grande in La
Mesa bolsona La Mesa is a structural basin filled with unconsolidated or

- 6



Texas Wafer Commission tr, cooperation with the
U S Geolo Ica! Surve and the city of H Paso Figure 2

01

r ,.//°F/A4Pre,
...
Or r

r 0
4, 41, 	

AorAi"	 .. _
er #,F.tern= u 711 3 1°F

_4- or	 4,40,44 	 4,404

.0"4"6"

41 F r/rAo. Aolio,
44.0nAW,OPiAn

WeAr AT
' "ANWOVATOP:

A r
ie'(4" '974, /

Jan.	 Feb	 Mar.	 A r.	 May	 June	 July	 Aug	 Sept Oct.	 No y. Dec.

Average montlly temperature at El Paso, 1887-1958

Aron
04.010.A KA,
Anegre4r.

Attgrair „KAPPA
Ar; AWE% PrOr .

Feb	 Mor July	 Aug Sept

Average monthly evaporation at Ysieta, 1948-58

FIGURE 2.— Monthly temperature at El Paso and month1y
evaporation at Ysleta

( From records of U. S. Weather Bureau)

- 7



Texas Water Commission in cooperation with the U.S. Geological Survey and the city of El Paso
	 Figure	 3

(Date

Mean

(Dote
dates
zero

Maximum

Minimum

monthly

In

monthly
indicates

indicates
omitted

monthly

more	 than

year

precipitation

where

precipitation
of

year	 of
precipitation

one
minimum

year)

maximum)

minimum,
was

riM

1881

1958

1884
1917

1914

1938

1949 1905
1958 1931 1893 1906

11111111ilir
AtearriliVIZAVAVA,40, 41,41/2/41, A

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

9

8

7

6

rn 5

Z 4

3

2

1

0

87

FIGURE 3. — Maximum, minimum, and mean monthly
precipitation at El Paso, 1878-1958

( From records of the U.S. Weather Bureau )

- 8 -



slightly consolidated deposits of Tertiary and Quaternary age derived from the
erosion of bordering highlands. The highlands were reduced in late Tertiary
time and later rejuvenated to form the present ranges.

The main body of sediments in the lower Mesilla Valley belong to the Santa
Fe group of middle(?) Miocene to Pleistocene(?) age (Spiegel and Baldwin, in
preparation). Sediments of more recent age overlie the Santa Fe group as outwash-
fan deposits, windblown deposits, and alluvium laid down by the Rio Grande. As
the alluvium is derived from the erosion of the Santa Fe group and consequently
shows similar characteristics, it is difficult to determine the contact between
the alluvium and the Santa Fe.

Consolidated Rocks 

Consolidated rocks in and near the lower Mesilla. Valley include both igneous
and sedimentary rocks ranging in age from Precambrian to Tertiary. Most of the
igneous rocks are Precambrian or Tertiary in age; the sedimentary deposits are
pre-Tertiary. The largest areas of outcrop are in the Franklin and Organ Moun-
tains. In the area between the Franklin Mountains and the Cerro de Muleros,
andesite porphyry crops out. Cretaceous limestone and shale are exposed on the
flanks of the igneous core of the Cerro de Muleros. The obstruction of the lower
end of the valley by andesite, which was intruded prior to deposition of the
Santa Fe group, materially affects the quality of water in the valley. Cretaceous
sedimentary rocks are exposed around cores of Tertiary volcanic rocks (andesite
porphyry) about 2 miles northeast of White Spur,

Most of the wells that penetrate consolidated rocks are either on the up-
lands between the flood plain and the Franklin Mountains north and northwest of
the Cerro de Muleros or in the Rio Grande gorge. Several wells ranging in depth
from 83 to 1,573 feet, which have been drilled to the bedrock beneath the water-
bearing Santa Fe group north and northwest of the Cerro de Muleros, do not obtain
water from consolidated rocks, Well U-59 in the gorge obtains a moderate supply
of water satisfactory for industrial use from consolidated rocks of Cretaceous
age.

Several wells penetrated bedrock below varied thicknesses of alluvium in
the upland east and southeast of White Spur. Well U-12, depth 1,690 feet, ob-
tained water from limestone and sandstone at 1,590 feet, The well, which report-
edly yielded 200 gpm (gallons per minute), was abandoned because of the high
fluoride content of the water. Six. wells (Q-158 to Q-163) probably obtain small
quantities of water from bedrock. However, it is possible that some of them
obtain water from the overlying alluvium,

Well Q-138, depth 1,074 feet, known as Lippincott well and located in the
south-central part of the valley, is reported to have flowed salty water, Ac-
cording to the driller's log, well Q-138 penetrated sandy zones in the bedrock
below 822 feet that contained small quantities of water.

On the upland east of U. S. Highway 80, eight wells penetrated bedrock at
depths ranging from 177 feet (Q-77) to 820 feet (Q-72), Only well Q-76 was
tested; it yielded small quantities of potable water from "black rock," probably
of Pennsylvanian age,

An abnormally high thermal gradient of ground water in the medium and deep
aquifers of the Santa Fe group suggests that the temperature of the ground water



is affected by the latent heat of the igneous rocks that are scattered throughout
the area. In six wells in the medium and deep aquifers the thermal gradient
ranged from 1° per 33 feet to 1° per 41 feet, which is considerably greater than
the thermal gradient in the Hueco bolson.

In general, the consolidated rocks in the lower Mesilla Valley are not a
source for moderate or large supplies of ground water.

Unconsolidated Deposits 

Unconsolidated deposits in the lower Mesilla Valley consist of sand, gravel,
clay, silt, caliche, and conglomerate. According to Bryan (1938, p. 205), the
bulk of sediments in La Mesa bolson belong to the Santa Fe group. The unconsoli-
dated deposits contain the shallow, medium, and deep aquifers. Although these
aquifers are discussed as separate water-bearing units, they are hydraulically
connected. The shallow alluvial deposits and a part of the underlying Santa Fe
group form the shallow aquifer. The bulk of the Santa Fe group comprises the
medium and deep aquifers.

Santa Fe Group 

The Santa Fe group underlies the lower Mesilla Valley and is exposed in
nearly all the arroyos between the flood plain and the Franklin Mountains and in
the bluffs at the east edge of La Mesa. In the uplands east of the Rio Grande,
the top of the Santa Fe, mostly coarse sand and gravel containing some caliche-
cemented boulders, probably is correlative with the Pleistocene cap of the Santa
Fe, as defined by Spiegel and Bladwin (in preparation). A thick series of red-
dish to brown silty clay, fine to medium sand or poorly consolidated sandstone,
and thick-bedded conglomerate underlies the coarse sediments.

Characteristic responses in electric logs of eight wells northwest of Canu-
tillo suggest that the Santa Fe may be subdivided into two units> (See Figures 4
and 5,) In electric logs, the curve on the right side of the base line represents
the relative resistivity of the individual beds. A deflection of the resistivity
curve to the right (increase in resistance) usually is indicative of a fresh-
water-bearing sand. Sand beds containing brackish or salty water have low resis-
tance and cause little or no deflection of the resistivity curve. It is not
possible to determine on the basis of available data if the units can be corre-
lated over a large part of the valley>

The lower unit (the deep aquifer of the well field northwest of Canutillo)
is composed of unconsolidated fine to medium sand; the percentage of clay is
smaller than in the upper unit. The low, but uniform, resistivity response in
the well field suggests that the sand in the lower unit is uniform, thick bedded,
and relatively free of interbedded shale or clay. The lower unit reaches a
maximum thickness of at least 1,000 feet in well Q-178; electric logs indicate
that the lower unit thickens to the north and west. The spontaneous-potential
curve (on the left side of the base line) of well Q-144 suggests that the lower
unit in the south end of the valley is much thinner.

The upper unit of the Santa Fe, which contains the medium aquifer and a
part of the shallow aquifer of the El Paso well field, is exposed in arroyos
above the flood plain and in the bluffs of La Mesa. It consists of alternating

- 1 0 -
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layers of varied thickness of fine to coarse sand, gravel, and reddish-brown
silty clay. Locally the sand is crossbedded, lenticular, and predominantly
medium-grained. The clay is evenly bedded in many exposures along Mesa Road
(U. S. 80), indicating that clay layers may extend laterally for considerable
distances.

The following section near Anapra, Dona Ana County, New Mexico, was measured
by Sayre (Sayre and Livingston, 1945,	 p.	 32). The top 7 feet, consisting of
sediments of Recent and Pleistocene age, is underlain by sediments of the upper
part of the upper unit of the Santa Fe.	 The sand and gravel underlying the Re-
cent and Pleistocene sediments may be equivalent to the Pleistocene cap of the
Santa Fe group.

Thickness
(feet)

Topsoil, very sandy, reddish-buff; partly removed

Caliche, hard, dense, white; 	 grades downward into very fine
gray sand 	 	 7

Sand, moderately fine, light-gray, uncemented; contains lay-
ers of gravel and igneous-rock pebbles, mostly derived
from lava flows	 5

Clay, sandy, brown 	 	 1

Quartz sand, medium, mixed with pellets of calcium carbonate-	 .5

Sand, medium to coarse, salt and pepper 	 	 6

Clay, sandy, brown to gray- 	 	 2

Sand, medium to coarse, light-gray,	 crossbedded; contains
some coarse gravel 	 	 45

Sand, clayey, fine, massive, 	 light-huff; contains irregular
lenses of clean sand. Tubes of sand cemented with calcium
carbonate are near the base----- 	 	 9

Sand, extremely fine, gray; layers of coarse sand near middle	 14

Clay, gray, much disturbed and broken , 	 	 1.3

Sand, medium, gray; laminated layers of alternating black and
white sand near base 	 	 30

Sand, clayey, light-huff, crossbedded 	 	 1.5

Sand, medium, loose, gray 	 	 6

Sand, fine, buff to gray, crossbedded; pellets of clay and
caliche on bedding planes 	 	 2.5

Covered, mostly sand

	

	 	 25

(Continued on page 14)
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Clay, light-buff, and sandy clay

Sand, fine, light-gray, crossbedded

Clay, laminated, light-buff, and sandy clay

Sand, fine, gray, crossbedded 	

Clay, massive, light-buff 	

Sand, fine, massive, yellowish-buff, cemented; grades into
gray sand near base; partly covered 	

Clay, chocolate-brown, and interbedded light-buff massive
sandstone 	

Sand, brown, crossbedded, partly covered

Clay, silty, buff to chocolate-brown

Total

Thickness
(feet)

6

5

2.5

3

2,5

30

11

10

9

234.8

In the flood plain, the upper unit reaches a depth of 470 feet in well Q-86,
678 feet in well Q-178, and possibly 1,100 feet in well Q-144. According to
electric logs and drillers' logs, the maximum thickness of the upper unit is at
least 1,000 feet and perhaps as much as 1,400 feet,

Electric logs and drillers' logs reveal that in the flood plain a thick-
bedded limestone conglomerate underlies the lower unit but that east of the flood
plain the conglomerate occurs within the Santa Fe. The conglomerate, derived
from limestone that probably is of Cretaceous age (Virgil Barnes, oral communi-
cation, Feb. 27, 1957), has a maximum observed thickness of 160 feet in well
Q-173. According to the electric and driller's logs of well Q-173, the conglom-
erate is underlain by clay, sand, and gravel. Although the sediments underlying
the conglomerate probably are Santa Fe in age, they are not included in the lower
unit. Figures 4 and 5 show that the conglomerate lies at a greater depth north
and west of well Q-173, Well Q-178, depth 1,705 feet, did not penetrate the con-
glomerate. The highly resistive zone between 1,280 and 1,380 feet in well Q-178
is an igneous sill underlain by sand, shale, and clay of the lower unit of the
Santa Fe, The igneous rock penetrated by well Q-178 may be associated with the
series of volcanic rocks interbedded with the Santa Fe group of sediments near
Las Cruces, New Mexico.

The maximum thickness of the Santa Fe group in the lower Mesilla Valley
is not known; unconsolidated sediments were penetrated to a depth of 1,705 feet
in well Q-178. The original thickness of the unconsolidated sediments in the
area, the surface being about 300 feet lower than La Mesa, may have been about
2,000 feet. However, as the sediments thicken toward the center of the basin,
it is probable that the maximum thickness of the Santa Fe is considerably greater.

The medium and deep aquifers of the Santa Fe group are the major sources of
ground water for public supply in the valley. Many wells obtain water from both
the Santa Fe and the alluvium. Yields as large as 3,000 gpm of fresh water have
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been obtained from the Santa Fe north and northwest of Canutillo. South and
southwest of Canutillo, the water in the Santa Fe is brackish or salty. Small
to moderate quantities of fresh water have been obtained from the Santa Fe in
the upland east of the Rio Grande, where the saturated thickness is much less.

Alluvium

The alluvium consists of poorly sorted sand, gravel, clay, and silt, the
thickest section of which is the valley fill in the flood plain. On La Mesa and
the lower terraces the alluvium is thin, generally consisting of a veneer of
windblown sand or a cap of coarse gravel.

The maximum thickness of the alluvium is not known. Bryan (1938 ; p. 218)
stated that the depth of gravel in the riverbed may be taken as a. rough measure
of the depth of scour in great floods. Because of the shifting riverbed, the
gravel may be penetrated at different depths in wells that are relatively near
together; thus, individual beds cannot be correlated from well to well, Conover
(1954, p. 25) reported that the alluvium near Las Cruces ; New Mexico, is about
220 feet thick. Slichter (1905, Figure 2) showed the maximum depth of the fill
in the gorge to be not more than 86 feet. Gravel or very coarse sand was pene-
trated in 29 wells at depths ranging from 42 to 130 feet. Therefore, it may be
assumed that the thickness of the alluvium probably does not exceed 150 feet.

The alluvium in the valley is the major source of ground water for irriga-
tion and industry. Yields as large as 3,015 gpm have been obtained. The water
in the alluvium varies in quality. Generally, it is more mineralized than the
water in the river or in the underlying Santa Fe, but south of Canutillo, the
water in the alluvium is less mineralized than the water in the Santa Fe.

GROUND WATER

History  of Development

Prior to 1950, the principal use of ground water in the lower Mesilla
Valley was domestic. In 1922 the city of El Paso drilled two test wells in the
south end of the valley. Chemical analyses of samples showed that the water
in the two wells, one of which is known as the Lippincott well (Q-138) ; was too
highly mineralized for most purposes, Mr. Paul Harvey, owner of the waterworks
at White Spur, drilled several wells in the vicinity in search of water suitable
for public supply. Of 11 wells drilled in 1946, 8 produced water of satisfactory
quality. In 1951 and 1952, the city of El Paso drilled 6 wells in the shallow
aquifer about 1 mile northwest of Canutillo. The water was pumped into the river
for delivery to the treatment plant in El Paso. However, because of excessive
transmission losses, a pipeline capable of delivering 20 mgd (million gallons
per day) was built. In 1955, 6 more wells were drilled in the shallow well field.
The total capacity of the wells in the shallow well field is about 15 mgd,

In 1953 nine test wells were drilled in the valley as a part of the coopera-
tive exploratory program in the Hueco bolson. The wells were electrically logged,
and chemical analyses were made of water samples from various depths, As a re-
sult of the program, the city in the period from 1956 to 1958 drilled 5 wells,



ranging in depth from 1,072 to 1,262 feet, and 1 well, 550 feet deep, about 3
miles northwest of Canutillo. The wells, which obtain water from the deep and
medium aquifers, have a total capacity of about 16 mgd.

Small quantities of ground water were used as supplemental supplies for
irrigation for many years before 1954. In 1946 only 2 large-capacity wells were
being used; during the 1946-50 period the number of irrigation wells increased
to 16. Because of the decrease of surface water in storage in Elephant Butte
and Caballo Reservoirs, New Mexico, the use of ground water as a supplement to
the surface-water-irrigation supply increased rapidly. During 1951, 54 irriga-
tion wells were drilled; by the end of 1954, about 250 wells were used to irri-
gate 15,000 acres of cotton and alfalfa with 40,000 acre-feet of water (Smith,
1956, p. 10). In October 1957, the Bureau of Reclamation reported that approx-
imately 205 irrigation wells were in operation.

The large-scale use of ground water for industry began in 1951, when the
American Smelting and Refining Co. and the El Paso Electric Co. drilled 40 test
wells in the south end of the valley. As a result of this program, a well field
of 10 wells was developed. The industrial use of ground water increased each
year, except in 1958, when the American Smelting and Refining Co. abandoned its
well field.

Occurrence and Movement

The principles of the occurrence and movement of ground water in rocks have
been described by Meinzer (1923a, p. 2-192; 1923b; 1942, p. 385-497) and Wenzel
(1942) among others. The occurrence and movement of ground water in the lower
Mesilla Valley are discussed briefly here.

In the lower Mesilla Valley, ground water occurs under water-table (uncon-
fined) and artesian (confined) conditions. In the alluvium of the flood plain
and in the Santa Fe group in the uplands, water is unconfined and does not rise
in wells above the level at which it is first encountered.

In the valley, where the relatively impermeable clay of the Santa Fe group
probably retards the movement of water between the deep and shallow aquifers, the
water is confined under sufficient pressure to cause it to rise above the water
table in the shallow deposits and in some wells to cause it to flow. For ex-
ample, in January 1957 the water level in well Q-172 rose 1.25 feet above the
land surface and about 8 feet above the water table in the alluvium.

The general direction of ground-water flow in the uplands is toward the Rio
Grande. Conover (1954, p. 32) stated, "...ground water does not flow southward
under La Mesa to Mexico but rather, from the Mexican boundary ... northward and
eastward to the Rio Grande." There is a ground-water divide in the pass between
the Organ and Franklin Mountains. West of the divide, ground water flows toward
the Rio Grande.

Plate 2 shows by contour lines the configuration of the water table in the
alluvium in the lower Mesilla Valley in 1957. The movement of ground water,
which is at right angles to the contours, generally is toward the south, except
where large or concentrated withdrawals of ground water have formed cones of de-
pression. The cone of depression is roughly conical in shape, produced in a
water table or piezometric surface by pumping. The gradient of the water table
in the alluvium from the town of Anthony to the 3,736-foot contour near the gorge
is about 4 feet per mile, approximately the same as that of the river. On
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La Mesa, the water-table gradient from Strauss, New Mexico, eastward to the 3,745-
foot contour was about 7 feet per mile in 1953. In the deep well field 3 miles
northwest of Canutillo, the gradient of the piezometric surface of the deeper
aquifer was not obtained because of interference from pumping. The piezometric
surface is the imaginary surface to which the artesian water will rise in tightly
cased wells that penetrate the aquifer. It is probable, however, that the gra-
dient approximates that of the water table in the shallow aquifer.

Recharge 

Ground water in the lower Mesilla Valley is derived from direct infiltration
of precipitation; by seepage from canals, laterals, and irrigation water applied
to the land; by seepage from the Rio Grande; and by ground-water flow from the
uplands.

Precipitation on the valley floor probably does not contribute appreciable
quantities of water to the ground-water reservoir. Most of the precipitation is
in the form of showers during the summer, when the evaporation rate is high; it
does not reach the water table except during wet periods.

Most of the recharge to the shallow ground-water reservoir is derived from
seepage from canals, laterals, and irrigation water applied to the land. The
quantity derived from each source is difficult to determine, but Conover (1954,
p. 77) estimated that during an average year the irrigation water applied to the
land in excess of crop requirements was about 17 percent of the gross diversion
from the Rio Grande. Guyton and Scalapino in a consulting report to the El Paso
Public Service Board estimated the annual recharge from canals, laterals, and
irrigated lands to be at least 2 acre-feet per acre of land irrigated and gener-
ally somewhat more, or at least 36,000 acre-feet. This amounts to about 50 per-
cent of the water applied for irrigation. Before large withdrawals of ground V
water for irrigation, the water derived from seepage from canals, laterals, and V
irrigated lands actually was in transit to the drains and to the river. Conover V
(1954, p. 44) estimated that from 1930 to 1946 the average return of drain flow
in the Mesilla Valley was 52 percent of the reported net diversion from the river.

When surface-water supplies are adequate, the Rio Grande is an effluent, or
gaining, stream during most of the year and in effect is a drain for La. Mesa
bolson, However, as a result of large-scale pumping, the river temporarily be-
comes an influent, or losing, stream locally, where the water table is lower than
the riverbed. In January 1953 the Rio Grande was effluent from Anthony south to
the gorge, Losses from the river to the ground-water reservoir became evident in
1955; in 1957 they were considerable, owing to the large increase in the with-
drawal of ground water for irrigation and public supply. For example, Duisberg
(1957, p. 67) reported that transmission losses for the Rio Grande project below
Caballo Reservoir were low before 1950, but that in 1955 they were about 65 per-
cent and in 1956 about 75 percent of the flow.

In addition, the city of El Paso in 1955 pumped about 10 mgd into the river
for delivery to the treatment plant in the city. Duisberg (1957, p. 67) reported
that the water flowed in the river for about 5 miles before returning to the
ground-water reservoir. Plate 2 shows that the river in 1957 continued to lose
water between Vinton Bridge and Canutillo, although it is effluent between Anthony
and Vinton Bridge.



The river between Vinton Bridge and Canutillo forms the east edge of the

El Paso shallow well field and is within the cone of depression created by with-
drawals from the field, Because losses to or gains from the river change season-
ally and yearly in response to pumping and other factors, it is not possible to
determine the amount of recharge to the ground-water reservoir that is derived
from the Rio Grande.

The accretion of ground water to the lower Mesilla Valley from the adjoining
uplands and from the upper Mesilla Valley is about 12,000 acre-feet per year, or
11 mgd. The average gradient of the water table in La Mesa between Strauss and
the flood plain is approximately 7 feet per mile. If the transmissibility (de-
fined on p. 32) of the sediments in this area is about 50,000 gpd per foot, some-
what less than the transmissibility of the Santa Fe group in the valley, the flow
toward the valley would be about 0,5 cfs (cubic feet per second) per lineal mile,
or about 5 mgd from La Mesa to the river. The accretion of ground water from the
uplands on the east side of the valley may be somewhat higher because of greater
precipitation in the mountains and the greater permeability of the arroyo beds,
Conover (1954, p, 36) estimated the average accretion from the uplands on the east
side of the valley to be about 0,7 cfs per mile, or about 6 mgd,

In addition to the flow from the adjoining uplands, ground water from New
Mexico enters the Texas part of the valley. It is estimated that approximately
5.3 mgd moves across the New Mexico line at Anthony into the Texas part of the
lower Mesilla Valley, The estimate is based on a gradient of 4.5 feet per mile
and a transmissibility of 260,000 gpd per foot. If it is assumed that the gra-
dient in the Santa Fe group is equivalent to that in the alluvium, approximately
2.2 mgd or about 40 percent of the water that enters the valley near Anthony is
in the Santa Fe. Inasmuch as most of the recharge from the adjoining uplands is
into the Santa Fe, it is estimated that the total natural recharge to the Santa
Fe is about 13 mgd, or about 14,500 acre-feet a year. Thus, the annual natural
recharge to the ground•water reservoir in the lower Mesilla Valley is at least
16 mgd, or nearly 18,000 acre-feet,

The three aquifers, as defined on page 10, function as a single hydrologic
system, and water may move from one aquifer to another in response to a change
in pressure. Before 1957, water discharged from the shallow aquifer was replaced
in part by water leaking from the underlying aquifers. Since pumping began from
the medium and deep aquifers, however, water may move from the shallow to the
deeper aquifers,

When the ground-water reservoir is full, any water added to the reservoir
is rejected and becomes drain flow. When storage space is created by lowering
the water table below the bed of the drains, drain flow represents a potential
source of recharge to the ground-water reservoir,

Discharge

Ground water is discharged from the lower Mesilla Valley by drains; seepage
into the Rio Grande; evaporation from the drains, the river, and water-table
ponds; transpiration; underflow at the south end of the valley; and wells.

After release of water from Elephant Butte Reservoir in 1916 for irrigation,
seepage from the river and canals caused a rise in the water table that necessi-
tated construction of drains to prevent waterlogging. Conover (1954, p. 66)
stated that the average gradient of the water table down the valley in 1954 was
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the same as it was in 1917, the effect of the drains having been an overall lower-
ing of the water table. Thus, the net effect of the drains did not change the
balance between natural recharge to and discharge from the ground-water reservoir.

The annual discharge in acre-feet of the Montoya Drain, which includes drain
flow from the Nemexas and West Drains, is shown in the following table, taken from
records of the U. S. Bureau of Reclamation.

Year Nemexas West Montoya*

1946 16,690 54,810 77,760

1947 13,610 42,550 58,890

1948 14,910 40,210 65,830

1949 16,460 46,630 76,580

1950 18,190 43,780 73,100

1951 12,020 25,350 43,760

1952 10,240 16,950 26,940

1953 9,370 14,760 30,920

1954 2,380 3,700 10,200

1955 695 1,080 4,420

1956 490 824 3,210

1957 908 1,006 4,300

1958 3,740 3,630 15,660

Average 9,200 22,700 37,000

*Also contains flow from Nemexas and West Drains

In the 1946-58 period, drain flow ranged from 3,210 acre-feet in 1956 to
77,760 acre-feet in 1946, averaging 37,0)0 acre-feet. The average discharge from
drain flow seems to be in the same order of magnitude as the recharge estimated
from seepage from canals and laterals and excess irrigation water applied to the
land. From 1946 to 1950, when surface-water supplies for irrigation were ade-
quate, drain flow was relatively unifoLm. Between 1950 and 1957, drain flow de-
creased because of the decrease in surface-water allotments and the increase in
use of ground water as a supplemental irrigation supply.

The amount of discharge of ground water by seepage into the Rio Grande in the
lower Mesilla Valley has not been determined. Since 1950 the amount of ground
water discharged by seepage into the river probably has decreased because of the
increase in ground-water withdrawals for irrigation and the concomitant decline
in the water table. In 1953 ground water was discharged to the river from north
of Vinton Bridge to the gorge, but in 1957 seepage to the Rio Grande was con-
fined to that part of the river north of Vinton Bridge.
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Discharge of ground water by underflow at the gorge is small. According to
Slichter (1905, p. 13), ground-water flow in the alluvium in the gorge did not
exceed 11,200 cubic feet per day, or 94 acre-feet annually.

Prior to large-scale irrigation with surface water, a great part of the
ground water in the valley was discharged by evapotranspiration. The average
annual discharge of ground water by evapotranspiration was balanced approximately
by the average annual natural recharge.

Before 1951 the amount of water pumped from wells was small because most of
the irrigated land had surface-water rights, and the surface-water supply from
Elephant Butte Reservoir was adequate. From 1951 to 1957, pumpage for irrigation
increased markedly because of a shortage of surface water available for irrigation.
In addition, large amounts of ground water were pumped for municipal and indus-
trial supplies.

Annual irrigation pumpage of ground water is considered to be the difference
between the surface-water allotment and the quantity of water required for irri-
gation. Figure 6 shows the total annual pumpage from the ground-water reservoir
in the lower Mesilla Valley from 1953 to 1958, including municipal and industrial
pumpage.

The increase in pumpage of ground water from 24,000 acre-feet in 1953 to
59,500 acre-feet in 1956 is due mainly to the decrease in surface-water allotment
from 1.9 acre-feet to 0.39 acre-foot per acre during this period. In 1957 and
1958, ground-water pumpage was estimated to be 46,000 and 17,000 acre-feet, res-
pectively. This decrease was due to the above-normal precipitation and a con-
comitant increase in surface-water allotment during this period. According to the
records of the U. S. Bureau of Reclamation, surface-water allotments in 1957 and
1958 were 1.1 and 4.0 acre-feet per acre, respectively.

Before 1957 most of the pumpage in the lower Mesilla Valley was from the
alluvium. In 1957 the city of El Paso pumped approximately 3,120 acre-feet of
water from the deep and medium aquifers of the Santa Fe. In 1958 pumpage from
the Santa Fe by the city increased to 8,100 acre-feet, or about 6.8 mgd.

Fluctuations of Water  Levels 

The water levels in wells in the lower Mesilla Valley fluctuate almost con-
tinuously, the magnitude of the fluctuations being greater in the medium and
deep aquifers than in the shallow. Fluctuations that are not the result of pump-
ing generally are smaller than those caused by pumping. These include fluctua-
tions caused by changes in atmospheric pressure, loading and unloading the aquifer,
earthquakes, and changes in the rates of natural recharge and discharge.

Fluctuations caused by changes of atmospheric pressure have a rhythmic pattern
and are inverse to the change in pressure, that is, as the barometric pressure
rises, water levels decline. The effect of the changes of atmospheric pressure on
water levels is due to the ability of the less permeable beds in the aquifer to
resist the transmission of changes in barometric pressure. The full effect of
the pressure change is transmitted directly down the well, however, and the water
level fluctuates accordingly. This is due to intervening relatively impermeable
clay layers that act as partial barriers to the passage of water between the
aquifers.
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Figure 7 shows fluctuations of water level due to variations in the load
on an aquifer in selected wells in the city of El Paso well field. The water
levels in wells Q-176 (deep aquifer), Q-180 (medium), and Q-182 (shallow) fluc-
tuate in response to wells pumping from different aquifers.

Figure 7 shows that when well Q•173 in the deep aquifer was shut down the
water level instantly declined in well Q-182 in the shallow aquifer. Soon after
well Q-173 was shut down, the water level in Q-182 gradually returned to approx-
imately its initial position. The starting of well Q-180 in the medium aquifer
caused a sharp rise of 0,85 foot in the water level in Q-182. Within 15 minutes
after pumping began in Q-180, the water level in Q-182 started to decline; with-
in 24 hours the water level returned to its initial position. While pumping
from the medium aquifer continued, the water level in the alluvium continued to
decline, During the same test, the water level in Q-176 in the deep aquifer at
first declined, but within a few minutes rose about 0.6 foot; about 9 hours after
pumping started from the medium aquifer, the water level in Q-176 began a gradual
decline.

Figure 8 shows that after 15 days of continuous pumping from the medium
aquifer, the water level in Q-176 declined 1.6 feet below a point extrapolated
on the trend of the water level prior to the start of pumping, indicating the
movement of water from the deep aquifer to the medium, The water level in well
Q-180 (medium aquifer) responded instantly to the shutting down of well Q-173
in the deep aquifer (Figure 7). At first the decline in well Q-180 was rapid
but decreased slowly until shortly after pumping started. The absence of de-
cline in the water level in well Q-180 soon after the sharp initial decline is
due to a decrease in barometric pressure. The water level then resumed its de-
cline, although at a rate somewhat less than before Q-173 was shut down.

Similar fluctuations have been observed in New Jersey (Barksdale, Sundstrom,
and Brunstein, 1936), in Long Island, New York (Jacob, 1939), and also in Easton,
Maryland, and in Houston, Texas, Thompson (in Barksdale, Sundstrom, and Brunstein,
1936, p. 88) explained the phenomenon on the basis of dilatancy, which is the
property of a compacted granular material to expand in total volume when subjected
to lateral pressure, Barksdale, Sundstrom, and Brunstein (1936, p. 90) suggested
that starting of a well places a sudden load on the foundation of the pump, due
primarily to the force required to lift the water to the surface and also for a
brief time to the force required to accelerate the water. The effect of the
loading would, of course, not appear in observatiOn wells drawing from the same
sand as the pumped well, but it might be observed in wells drawing from deeper
or shallower sands, The compressive force exerted when a well is turned on or
off, although small, results in a compression of the relatively impermeable sedi-
ments in the water-bearing sand; as a consequence, the hydrostatic pressure in-
creases instantaneously to the maximum. As pumping continues the aquifer adjusts
to the load, and the water level approaches asymptotically its initial position.
When the pump is shut down, representing an instantaneous removal of the load,
the reverse action takes place. Although the load exerted on the pump foundation
is small, the instantaneous rate at which the load is applied on the foundation
may account for the large rise or fall in the water level in the Canutillo area.

On Long Island, where the fluctuations were due to the passing of heavily
loaded trains near the well, the magnitude of the water-level fluctuations, ac-
cording to Jacob (1939, p. 668), should depend on the weight and the velocity of
the train, In the Canutillo area, however, the magnitude of the fluctuations
depends on the rate of application of the load and on the distance from the im-
pressed load to the affected well. If the distance is too great, the confined

22 -



=

U)

<1.)

rn
U-

0	
O

+ I333 N '13A31 I
831VM NI 39NVH9

Oaa0
u0 £L1-0 IlaM

0
0
-5,
N
CD

0

lciaW
002LLoilam

C

CD

0

0

E

z

1-6

E

10

c\i"

tari

E
>0
z

c

0
0 0

E
o

co

E
0
Pb

0

k)

(daap)
)10CLLOIPM

0
	

C')
	 O	 10

O
	

0

133J NI 13A31 8311M NI 39NVHO

4—

or
a 0

c

=

C)
0 o

s: U)

C
o

0

a)

U .4-
>

a)
4—

C:3

U)

C

lL

0
W

a)

4—

C

(I)

a)

13

a)

0
a)

a)
U)

I333 NI'13A31 83iVM NI 39NVH3   

E



a)

0
a

w

0

0

)

0

0

cri
0

0
O

0
47-

0 3

0

73

E
E0

0

0

—

cv

ro
—

=

0

w

N.

(0

to

___K)

W
In
0)

co'
JD
E
a)
c..)

0Q

00
in
Q)

.0
Ew
O
z

1

,,,O

/

a
<1 ).._

I(	
_

z
a,'

	 M
C \I	 /

1
75

/

/

/

/

/

/
/

I

/

/

a
o
o
C

>,

G
o

4;
O
Z

/

te----
•

b

/ .

•

/
•

•

•

•

u 0 081-0 Ham •
•

•

0

co
N-

0

=

0)	 o	 —	 c \J	 re5	 ct
MNI-	 .:5-	 go-	 go.	 go

3DVA8113 ONV1

co	 0)	 0
ct-	 tr
	 N-
	 q	 .4-	 ul

M0138 "133J NI'831VM 01 H1d30

E

E

0
co

co
CY LO

0.)

a)

a)

0

E 0
z

CD '4=

0

CL)

3 0

0.
(1)

-C
1-•

0

W
4=

W

›N
—

a)

0

0
CL.

0
X LI

•

cu

c c
4=
o

a)
U

Cd

CC

- 24 -



water has sufficient time to escape laterally and the pressure is dissipated,
These fluctuations, resulting from variations in the load, indicate that the
elasticity of the aquifer is not perfect and that the aquifers are imperfectly
connected.

Fluctuations in water levels due to earthquakes have been observed in
several wells equipped with recording gages. For example, Figure 7 shows a max-
imum displacement of water level of less than 0.02 foot in well Q-182 in the
shallow aquifer caused by the earthquake of November 6, 1958, which had its
epicenter in the Kurile Islands in the North Pacific. The water level in well
Q-176 in the deep aquifer had a maximum displacement of about 0.07 foot. These
data indicate that the magnitude of the change varies with different aquifers
in the same locality according to the depth of the aquifer and the degree of
confinement.

Large fluctuations of water levels usually result from withdrawals of ground
water, the magnitude of the fluctuations diminishing with distance from the point
of withdrawal. The fluctuations of water levels in 10 observation wells measured
monthly by the U. S. Bureau of Reclamation are shown in Figure 9. The approxi-
mate change of the water table in the lower Mesilla Valley from 1953 to 1959 is
shown in Plate 3.

The hydrographs of 10 observation wells (Figure 9), which are scattered
throughout the valley, show a general agreement but differ in the magnitude of
fluctuations.	 In most wells the water levels generally were relatively stable
through 1950 except for seasonal variations, although in several wells a down-
ward trend started in 1948 and 1949. The uniformity in the water levels suggests
that the supply of surface water for irrigation was adequate, The water level
in each well indicates the yearly cycle; the highest water levels are during the
growing season because of recharge from infiltration of surface water applied to
the land, and the lowest are during the winter in response to the discharge of
ground water to the drains and to the river. In any well the minimum level,
which is controlled largely by the elevation of the bottom of a nearby drain or
the river, occurs just before irrigation begins in the spring. The net yearly
changes in the water levels, therefore, are based on the measurements made in
January and February before irrigation begins,

In 1950 when it was apparent that the supply of surface water in Elephant
Butte Reservoir would be insufficient to allot a full water supply to lands in
the lower Mesilla Valley, many wells were drilled to obtain a supplemental supply
of water for irrigation. Figure 10 shows that the annual discharge of the Rio
Grande below Caballo Dam averaged about 700 cfs from 1951 to 1953, as compared
to an average annual discharge of 1,000 cfs from 1946 to 1950. Coincident with
the reduction in diversion of surface water for irrigation and the accompanying
increase in the use of ground water as a supplemental supply, the water levels
in 10 observation wells declined an average of 0.6 foot from January 1951 to
January 1954	 The area of greatest decline was in the northern part of the valley.

As the supply of surface water for irrigation continued to decrease through
1956, ground-water withdrawals increased and were accompanied by a marked decline
in the water table in the alluvium. Records of the U. S. Bureau of Reclamation
show that the discharge of the Rio Grande below Caballo Dam from 1954 to 1956
decreased to an annual average of about 320 cfs; consequently, the diversions
from the river decreased from 1.9 acre-feet per acre in 1953 to 0.39 acre-foot
per acre in 1956. As a result, the decline of water levels in 10 wells ranged
from 0.5 foot to 7.3 feet, averaging 3.5 feet from 1954 through 1956 (Figure 9).
Figure 9 shows also that owing to the large withdrawals of ground water for
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irrigation., the water levels generally were highest just before irrigation began
in the spring and lowest during the growing season. Most water levels rose in
1957 and 1958 owing to the above-normal precipitation and the accompanying in-
crease in the surface-water allotment for irrigation and the substantial decrease
in the withdrawal of ground water. According to the Bureau of Reclamation, the
surface-water allotment was 1,3 acre-feet per acre in 1957 and 4,0 acre-feet in
1958, As a result, the withdrawals of ground water for irrigation decreased from
47,000 acre-feet in 1956, the highest of record, to 33,000 acre-feet in 1957 and
to 4,100 acre-feet in 1958, From 1957 through 1958 the rise in the water levels
in 10 wells ranged from 0.5 foot to 8,4 feet and averaged 4.3 feet (Figure 9).

The water levels in 92 wells measured during the period January 1957 through
January 1959 showed an average rise of 5,5 feet, of which 308 feet was in 1958.
The maximum rise, 16.6 feet, was in the vicinity of the shallow well field north-
west of Canutillo, In the south end of the valley, the water table rose a maximum
of 6.0 feet. In a small area. northeast of the shallow well field and east of
U. S. Highway 80, where surface-water rights are not available and irrigation
was from ground water only, the water declined a. maximum of 6,4 feet,

In summary, between 1946 and 1956, water levels in 10 wells declined an
average of 0.6 foot. These data show that large quantities of ground water can
be pumped from the alluvium over a considerable period of drought without seri-
ously depleting the ground-water supply, owing to the substantial recharge when
surface-water allotments are adequate,

The hydrographa of the daily fluctuations of water levels in five wells in
the city of El Paso well field, 1957-58, are shown in Figure 11, Wells Q-86
and Q-182 are in the alluvium (shallow aquifer); well Q-180 is in the medium
aquifer; and wells Q-176 and Q-181 are in the deep aquifer. The similarity of
water-level fluctuations in these wells indicates a. degree of interconnection of
the three aquifers, On February 4, 1958, when wells Q-172 and Q-174 were shut
down, water levels rose in Q-180 and Q•86, On November 1, 1958, when pumping
began in wells Q-173 and Q-174, water levels declined in wells Q-180 in the med-
ium aquifer and. Q-182 in the shallow aquifer, The more pronounced decline in
Q-180 than in Q-182 is due to the more direct hydraulic connection between the
medium and deep aquifers, The withdrawal of water from the deep aquifer results
in a. reduction of pressure, consequently water moves from the medium aquifer into
the deep in response to the change in pressure, Moreover, this pressure change
is reflected in the shallow aquifer and. water moves vertically into the medium
aquifer but at a considerably lower rate. The decline in water levels in Q-180
and Q-182, due to pumping wells Q-173 and. Q-174 in contrast to the rise in water
levels in these wells when well Q-172 was started, is due to the distance of
the wells that imposed the load on the aquifer from the observation wellss.

Figure 12 shows the fluctuations of the water levels in four wells in 1958
and part of 1959, three of which (Q-172, Q-173, and Q-174) are in the deep aqui-
fer and one (Q-180) in the medium aquifer, The data show that water levels in
the wells become relatively stable soon after pumping begins, indicating that
interformational leakage is substantial; also that in the vicinity of the wells,
the movement of water in the three aquifers has been altered,. Prior to the start
of pumping from the medium and deep aquifers, the hydraulic pressure gradient was
upward--that is, water moved from the deep to the medium aquifer and, in turn,
moved upward into the shallow aquifer replacing water that was discharged natu-
rally or artificially. Pumping from the deep aquifer reverses this direction of
movement, Water then. moves from the shallow into the medium thence into the deep
aquifer. When pumping began from the medium aquifer, however, the pressure head
in the deep aquifer as well as the shallow was greater, thus causing water to
move from the shallow and deep aquifers into the medium.
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Characteristics of Wells

Data concerning the yields and specific capacities are available for 75
wells, 61 of which obtain water from the shallow aquifer, 6 from the medium
and deep aquifers of the Santa Fe group, and 8 from the Santa Fe and consoli-
dated sediments underlying the uplands.

The yields of the 61 wells in the shallow aquifer, either measured or
reported, ranged from 25 to 3,015 gpm. Most of the wells used for irrigation
and for which records are available had yields greater than 1,000 gpm. In the
south end of the valley, the yields of 13 wells (U grid) in the alluvium ranged
from 35 to 1,025 gpm. In the upland area east of the flood plain, the yields
of 8 wells ranged from 40 to 660 gpm. Three of these wells obtain water from
the Santa Fe; the yields averaging about 500 gpm. The yields of the remaining
5 wells, which draw from the consolidated sediments, are considerably smaller,
averaging about 75 gpm. In the well field northwest of Canutillo, the yields of
4 wells in the deep aquifer of the Santa Fe ranged from 2,025 to more than 3,000
gpm. The yield of one well in the medium aquifer was 2,205 gpm.

The specific capacity of a well generally is expressed as the ratio of the
yield, in gallons per minute, to the drawdown, in feet. The telm might imply
that the ratio of yield to drawdown is constant, but the specific capacity of
a well is only an approximation because of the effects imposed by the rate of
withdrawal and the element of time. Moreover, a comparison of the specific capa-
cities as an indication of aquifer productivity is subject to considerable error
unless the methods of well construction and the degree of development are taken
into account. The use of a gravel envelope and of screens increases the effec-
tive diameter of the well by offering a larger open area for the passage of water
than is provided by slotted casing. This results in reduced entrance velocities,
thereby decreasing the drawdown and increasing the specific capacity. The speci-
fic capacities of properly developed wells having gravel envelopes and screens
probably best represent the capacity of the aquifer to transmit water.

The specific capacities of wells in the alluvium vary widely. The specific
capacities of 13 irrigation wells ranged from 5.4 to 108, averaging 46 gpm per
foot of drawdown. In the south end of the valley (U grid), the specific capa-
cities of 15 wells used for public supply and industry ranged from 3.0 to 22
gpm per foot of drawdown. These data indicate that the permeability of the
alluvium decreases southward,

In the shallow well field northwest of CanuLillo, the specific capacities
of 6 wells equipped with gravel envelope and mill-slotted casing ranged from 13
to 61 gpm per foot of drawdown. It is probable that the low specific capacities
in 3 of the wells is due to incomplete development of the wells. Five wells in
the deep aquifer equipped with gravel envelope and mill-slotted casing had speci-
fic capacities ranging from 19.7 to 30.7, averaging 25.3 gpm per foot of drawdown.
The specific capacity of well Q-180 in the medium aquifer was 14.0 gpm per foot
of drawdown. The low specific capacity of well Q-180, as compared to the average
for wells in the shallow and deep aquifers, probably is due to the character of
the sand in the medium aquifer. Electric and sample logs show that the sand in
the medium aquifer is finer than that in the shallow aquifer, and that it con-
tains more clay than the sand in the deep aquifer. It is probable that the spe-
cific capacities of the wells in the deep aquifer have been reduced because of
a decrease in the size of the screen openings necessitated by the fine sand.
Records show that well Q-172 had a specific capacity of 27.4, but, because of
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the quantity of sand pumped during operation of the well, screen with smaller
openings was used in newer wells drilled in the deep sand, The specific capa-
cities of the 4 wells drilled after well Q-172 averaged 2302 gpm per foot of
drawdown.

Wells capable of yielding large volumes of water may be drilled in almost
every part of the flood plain in the lower Mesilla. Valley, In the southern part
of the valley, however, the yields of most wells may be expected to be small.
Wells drilled in the uplands probably will produce only small to moderate quan-
tities of water because of a lesser saturated thickness of the aquifer,

ILLIE212Eic Characteristics of Water-Bearin Materials

Aquifer tests were made at the sites of 8 municipal wells in the shallow
aquifer, 6 wells in the deep aquifer, and 1 well in the medium. aquifer to deter-
mine the coefficients of transmissibility and storage, which govern the ability
of an aquifer to transmit and to yield water. The results of the tests are
shown in the following table,

Well Aquifer

Coefficient
of trans-

missibility
(gpd per	 ft.)

Coefficient
of

storage
Well	 Aquifer

I

Coefficient
of trans-

missibility
(gpd per	 ft,)

-----

Coefficient
of

storage

Q- 82 Alluvium, 158,000 -- Q-180Santa Fe
(medium)

i

34,000

Q- 83 do 145,000 Q-172 Santa Fe 60,000 0,0007
(deep

Q- 84 do 110,000 Q-173 do 59,000 --

Q-	 869 do 155,000 0,001 Q-174 do 73,500 --

Q- 90 do 140,000 Q-175 do 49 500_, --

Q' 	 91 do 150,000 Q-176 do 60,000 ,0007

Q-165 do 121,000 -- Q-178 do 57,000 --

Q-166 do 104,000 --
I

The coefficient of transmissibility (T) may be defined as the rate of flow
of water in gallons per day at the prevailing water temperature through a verti-
cal strip of the aquifer 1 foot wide extending the full height of the aquifer
under a unit hydraulic gradient, The volume of water that will flow each day
through each foot of the aquifer is the product of the coefficient of transmis-
sibility and the hydraulic gradient, The smaller the coefficient of transmissi-
bility, the greater the hydraulic gradient must be for water to move through the
aquifer at a. given rate,

The coefficient of storage (S) is the volume of water released from or taken
into storage per unit surface area of the aquifer per unit change in the component
of head normal to that surface. Under artesian conditions, the volume of water
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released from or taken into storage is determined by the compressibility of the
aquifer and expansion of the water. Under water-table conditions, the coeffi-
cient of storage is practically equal to the specific yield, which is defined as
the volume of water released from or taken. into storage in response to a change
in head attributed partly to the gravity drainage or refilling and partly to
compressibility of the water and aquifer material in the saturated zone.

The coefficients of storage and transmissibility were computed from the re-
sults of the pumping tests by means of a formula developed by Theis (1935, p. 519-
524), A discussion of the formula, the assumptions upon which it is based, and
its application is given by Wenzel (1942),

Recovery tests in 8 wells in the shallow well field show that the coefficients
of transmissibility ranged from 104,000 to 158,000 gpd per foot, averaging 135,000,
These coefficients probably are representative of the alluvium, although some water
is obtained from the underlying Santa Fe, Aquifer tests of the alluvium failed to
show conclusively the connection between the Rio Grande and the ground-water reser-
voir, Analyses of the test data showed that the water levels in the observation
wells were higher than the theoretical water levels, Although the Rio Grande is
a contributing stream when the water table is below the stream bed, it is probable
that slow drainage of excess irrigation water applied to the land has retarded the
expansion of the cone of depression, However, the relation between ground and
surface water is clearly shown by the absence of flow in the river between Vinton
Bridge and Canutillo Bridge during periods of heavy ground-water withdrawals from
the shallow well field. The large withdrawals of ground water from the shallow
aquifer reduces the drain flow; in some places, the entire drain flow has been
intercepted, The river as well as the drains performs as a line source of re-
charge, and the effect of a. pumping well upon the flow of a drain or the river may
be computed on the basis of the formula developed by Theis (1941, p, 736), Cono-
ver (1954, p. 119) showed diagrammatically that the flow of a drain would be re-
duced by 63 percent of the pumping rate after 3 months of continuous pumping of
a well 0,25 mile from the drain, by 73 percent after 6 months, and 81 percent after
1 year, The effect of the pumping of a well upon the flow of the drain or the
river decreases with distance from the line source,

Aquifer tests at the Federal Correctional Institution at Anthony reported by
Sundstrom (1952, p, 6) indicated that the coefficient of transmissibility ranged
from 30,000 to 60,000 gpd per foot. In the southern part of the valley, the
coefficient of transmissibility determined at the site of well. U-38 was about
63,000 gpd per foot, These tests indicate that the wells are screened principally
in the Santa Fe,

Aquifer tests at the sites of 6 wells screened in the deep aquifer showed
that the coefficients of transmissibility ranged from 49,500 to 73,500 gpd per
foot, averaging about 60,000, The relatively wide range in transmissibility is
due to the varied thicknesses of the contributing sections of the aquifer. The
small range in coefficients of permeability, from 146 to 150 gpd per square foot,
in 5 of the tests indicates that throughout most of the well field the Santa Fe
group is composed of relatively homogeneous sediments, The coefficient of per-
meability is defined as the rate of flow of water in gallons per day through a
cross section of 1 square foot under a unit hydraulic gradient, or through a sec-
tion. 1 foot high and 1 mile wide under a gradient of 1 foot per mile,

In September 1957 an aquifer test was made at the site of well Q-180 in the
medium aquifer. The coefficients of transmissibility and of permeability deter-
mined from the test were 34,000 gpd per foot and 128 gpd per square foot, respec-
tively.
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Specific yield is difficult to determine from short-term aquifer tests under
water-table conditions, as it depends on the time involved in dewatering the part
of the aquifer within the cone of depression. Although most of the cone may be
dewatered in a relatively short period of time, dewatering may continue at a de-
creasing rate for years. Thus, specific yields obtained from aquifer tests of
short duration generally are too low, 	 specific yield of the shallow aquifer,
as determined from the rests, ranged from 0,0006 to 0001. A. specific yield of
0,0006 may be low for alluvium, but it is probable that the water-bearing material
contained clay layers that were fairly well distributed and widespread, Fine-
grained sediments retain a considerable part of the water against the pull of
gravity, hence a low specific yield. Sundstrom (1952, p. 4) reported a specific
yield of about 5 percent in tests made at the Correctional Institution, As the
duration. of pumping increases, hovever, the specific yield should increase to 10
or 15 percent. Conover (1954, p. 103) estimated that the specific yield of the
valley fill in the Rincon and Mesilla. Valleys was about 25 percent,

The coefficient of storage obtained from tests at the sites of wells Q-172
and Q-176 in the deep aquifer averaged 0,0007, The data from well Q-176 showed
that after pumping the well for 24 hours the drawdown was less than the predicted
drawdown, indicating recharge to the aquifer, The coefficient of storage for
the deep and medium aquifers ultimately may reach the specific yield estimated
for the shallow aquifer (0,1).

If geologic and hydrologic conditions are favorable, the coefficient of
transmissibility and specific yield may be used to predict the performance of
the well field

The curves in Figure 13 show the theoretical drawdown in water levels in
the alluvium at the end of various periods or time (t), 1 year, 3 years, 5 years,
and 10 yea.rs, at various distances from a. well pumping 1,000 gpm. 	 The decline
at any point is directly proportional to the rate of pumping (Q) 	 The curve is
based on a. probably conservative specific yield of 10 percent and on the assump-
tion of no recharge to the aquifer . , consequently, drawdowns should be less than
those indicated on the graph,

The results of aquifer tests of the deep aquifer and the absence of a con-
fining bed as shown. by the electric logs indicate that considerable quantities
of water may leak from water-bearing sediments through varied thicknesses of
clay and into the deep aquifer, Although the clay beds are relatively imperme-
able, water may pass through or around them in response to a change in pressure.
As the head in the deep aquifer is lowered by pumping, the pressure differential
may be sufficient to change the direction of movement of water:, Before pumping
began in June 1957, water moved upward froir the deep to the shallow aquifer. A
change in pressure in the deep aquifer may reduce or reverse the movement, if
the change is sufficiently large_ This effect was considered in preparing Figure
14, The curves show the effect on water levels with respect to time at a dis-
tance of 1,600 feet from a well pumping 1,000 gpm for varying hydraulic conditions,

Curve A. assumes that water is leaking into the deep aquifer while the head
in the overlying aquifer remains constant. Curve B assumes that all water comes
from artesian storage in tire deep aquifer, which is assumed to be infinite in
areal extent, Curve C assumes leakage between aquifers accompanied by a declining
head in the overlying aquifers based on a. leakance factor determined from the test
at the site of well Q-172 in the deep aquifer. Curve C represents more fully the
conditions in the deep well field. After 24 hours of pumping, the curve is based
on the studies made by Hantush and Jacob (1955, p. 95) on nonsteady flow in leaky
systems, Figure 15 shows the theoretical drawdown at various distances from a

- 34 -



35 -

ra,N

Pr;

LU
CC

C9

2
0

CL

0

1
'	 .

1

,

.
.

,
. 	,.

'

a
13
=

CD

a
C.r)

N

L'r.--

'....0.111111isz,

.-H

00
E	 0.:,..'
a 0 ,
0, to a,

0 71 CI
0 — 13

it	 ,.,
---	 .t.-.a =	 f.,
.._-	 .
4,	

co	 ----

'	 E	 '6,2	 v,
(...>	 C	 ,_
o 0
6 il:	 v-)

n .	 1	 '
•

.

d

.......	 .

--.
_	 a)	 ...

,-)	 0

,
I
, 
.

li
0

ci	 C .0
.9 

0 .o 2 E

i-3 o i::

o
a)
7,

,.,
s'O

o	 -,-
a,	 07.,
to	 a

11 ,...

'IL, .,.
133J NI 'NMOCIMV2:10

H
Iii
LL

0

CO

1,1

N

U)

z
4
0
0

z

Lii
a_

0

IL

Ui

z

ES

on

co



Ea
cn

0
0
0

C

0.

0.

0
E
0

4—
a)
a)
'4-

O
0
(0

C

TO

C

 0 0
4—

0
a)

U-

0
tr,

w

4-O

0

(1)

0
O

(11

.c.
!!:

O

0

8

O

E
E
O

0

tu

L

o

< 0 0
0

o_

o
o

o

0

u)
>-
.4
0

2

..
LLI
2_
1---

t-
o.)

C-. 12
ct

45 q 0
2 E5

ocr "E ,c,"
0,,,... 
0

r
I

I

i)

0

sJoeA g 7
0)	

c: (L)
0 0 >
_1 to 0

-0-..-- . c
Z-0	 ci)

t_	 0 ..-
0) CD 0

sioaA 2 '"-.7 -C E
0- Cn tr,
o c c_

cT._	 >•-•
.1-- it T3 ii.")

Cll 0 >
._.1 -0 0

.108A I
0
0
0 ,--_.1"

N 0I' -.
( \.1 0
ii	 II

M— (r)

0

a)•
E

Lc.
c ‘-

tn .5
.1)	 0-
E 0
w
u)
a

o.

O

or--
0 0
00
N:0
in d
n	 n
I-co

N	 cr	 t.o	 co

1333 Ni 'NMOOMVela

o	 CV

....._._

36 -



co 0 NN

i
.._....
a\ I	 -o

'

_.._,...,
K	 „,- g
,	 r•-•

'-	 0 00	 cr 0 0
0,0-. 0. 	 f•--	 .0

—	 >. in()___

,,	 oo	 -X	 ol	 It

0 Cf	 ',,)	 I- cc)
__I

E o
? 0

.	 :: 0
'	 n
e	 , <I-
7	 Cr N O0	 V	 .,

gl--I	 -
z

E
a
ET
0

,t

oli

lamkii444•4,....
NI

133A NI 'NMOOMV8C1

co

0

LLI
Lu

0

0
z

(I) (1)

0

I-
z

in -1
_J
Lu

0
Lu

a.

0
1L

w

0
N

CT

(/)CL

E 0
CL • —

0 c
4— 0

C.)a)

a)4-

cr
o

cn

o

(/)

a

▪

 )
•

Cr

a) 
0'

c 0
- c

19—

C

0
4—

(1)
0

c

CE

o 2--

0

(—)

CI)- T.)

0 0
O.) 0
-C C-)

1C3

1.6 (1)
—

CL

0
73 (.)



well pumping 1,000 gpm for various periods of time. When the well is pumped, the
rate of decline of water level is rapid at first. As pumping continues, leakage
from the overlying sediments is sufficient to reduce the rate of decline; thus,
equilibrium in the cone of depression is approached. If pumping continues for a
long period of time, water from the shallow aquifer will replace water pumped from
the medium or deep aquifers.

A comparison of the theoretical and the actual drawdown of the water level
in the observation well Q-176 from February 1957 through December 1958 due to
pumping from the deep and medium aquifers is shown in the following table. The
distance from well Q-176 is given in feet,

Well

pumped
Aquifer

Discharge
(gpm)

Time of
pumping
(days)

Distance
from well
Q-176

Drawdown in
well Q-176
(feet)

Q-172 Deep 2,075 531 1,600 19.9

Q-173 Deep 2,075 354 1,600 19.6

Q-174 Deep 2,075 318 4,350 10.2

Q-180 Medium 2,180 51 1,600 2.9

Theoretical 52.6

Measured	 51.9

The difference of 0,7 foot between the theoretical and the measured draw-
down may be attributed to the substantial rise of the water table in the shallow
aquifer during 1958.

Ground Water in Storage

According to available data, at least 45,000,000 acre-feet of saturated sed-
iments underlies the lower Mesilla Valley. Chemical analyses of samples of water
from 127 wells show that about 65 percent of the ground water in the Santa Fe
group and alluvium in the valley is too high in mineral content for municipal
supplies. In this report, fresh water is defined as water that contains less than
250 ppm (parts per million) of chloride. Water that contains more than 250 ppm of
chloride is considered to be highly mineralized and, according to standards of the
U. S. Public Health Service, is not suitable for municipal supplies, In several
small areas, ground water is considered fresh, although the sulfate and dissolved-
solids content is somewhat in excess of the limits recommended by the Public
Health Service of 250 and 1,000 ppm, respectively.

Analyses of samples of water from wells and test wells indicate that the
greatest volume of fresh ground water is in the area northwest of Canutillo and
that fresh water-bearing sand thins toward the south and east. The volume of
fresh water in storage in the alluvium and Santa Fe in the Texas part of the val-
ley is at least 560,000 acre-feet, and in the New Mexico part the volume of fresh



water is at least 980,000 acre-feet. More than 1,540,000 acre-feet of fresh
water is in storage in the lower Mesilla Valley; approximately 150,000 acre-
feet is in the alluvium in the Texas part of the valley.

The estimate of the volume of fresh water in storage in the lower Mesilla
Valley probably is conservative. The specific yield of 10 percent used in the
estimate probably is low; the area of the Santa Fe group used for computation
extends only to the west edge of the irrigated area. The estimate of the volume
of saturated material is based on known thicknesses of materials; it does not in-
clude water bearing sediments that may lie at great depth in the northwestern
part. If the specific yield of the saturated material is as much as 25 percent,
as estimated by Conover (1954, p. 103), the volume of fresh water would total at
least 3,850,000 acre-feet, of which 1,400,000 acre-feet is in Texas.

All the fresh water in storage cannot be withdrawn by wells. In those parts
of the aquifer where fresh water is underlain by highly mineralized water, per-
haps less than half the fresh water can be recovered before the remainder becomes
unsatisfactory for municipal supply.

Sufficient data are not available to determine the volume of water in storage
that is suitable for irrigation or industry. A substantial part of the water that
is unsuitable for public supply might be used for irrigation, particularly if the
chloride content is not excessive and if large quantities of water can be applied
for leaching the salts from the soils. Some industries may be able to use part
of the more highly mineralized water.

QUALITY OF WATER

The results of the chemical analyses of water samples from 127 wells in
the lower Mesilla Valley are shown in Table 5.

Except for specific conductance, pH, and percent sodium, the analyses are
given in parts per million, an expression of the concentration by weight of each
constituent in a million unit weights of water, Hardness is expressed as equiva-
lent calcium carbonate (CaCO3). Generally, water having a hardness of less than
60 ppm is classified as soft; from 61 to 120 ppm as moderately hard; and more
than 120 ppm as hard. Specific conductance, which is the electrical conductivity
of the water, and pH are expressed in appropriate units for the property measured

Ground Water

It is not possible to define exact limits of mineral content beyond which
ground water cannot be used for specific purposes. However, water for municipal
and domestic supplies should conform as nearly aa possible to the standards
established by the U. S. Public Health Service (1946) for use on interstate car-
riers. The concentrations of chemical substances preferably should not exceed
the indicated limits:



Constituent
Parts per million

(PPm)

Iron	 (Fe) and
Manganese (Mn)	 together 0.3

Magnesium (Mg) 125

Sulfate	 (SO4 ) 250

Chloride	 (Cl) 250

Fluoride	 (F) 1,5

Nitrate	 (NO 3 ) 45

Dissolved solids 500
(1,000 permitted)

Fluoride content of water in domestic supplies should not exceed 1.5 ppm.
Water exceeding this amount may cause a mottling of tooth enamel if the water is
used continuously (Dean, Dixon, and Cohen, 1935). Data collected by various
agencies have demonstrated that fluoride in drinking water in quantities less
than 1.5 ppm reduces the incidence of tooth decay (Dean, Arnold, and Elvove, 1942).
The Texas State Department of Health recommends as desirable a fluoride content of
1.0 to 1.5 ppm.

The more important factors that affect the quality of ground water for irri-
gation are dissolved-solids content, percent sodium, residual sodium carbonate
(equivalents per million of carbonate and bicarbonate in excess of calcium and
magnesium), and boron, An equivalent per million (epm) is the expression of the
concentration in terms of chemical equivalents rather than by weight. Water
having a percent sodium of more than 80 (Wilcox, 1948, p. 27), a residual sodium
carbonate of more than 2,5 epm, or a boron content greater than 1.25 ppm for sen-
sitive crops and 3,75 ppm for tolerant crops is generally considered unsuitable
for irrigation (U. S. Salinity Laboratory Staff, 1954, p. 81). Other factors,
such as climate, soil type, crop, and quantity of water used may be equally signi-
ficant and under optimum conditions may permit the satisfactory use of water with
a high percent sodium or a high boron content.

In the lower Mesilla Valley, the quality of ground water varies both areally
and with depth. Samples of water collected from wells near the south end of the
valley and from wells along the east boundary were high in dissolved-solids con-
tent. It was not possible to ascertain if certain samples from the shallow aqui-
fer were from the alluvium or from the Santa Fe group. Many shallow wells obtain
water from both sources.

Santa Fe Group 

Fresh water in the Santa Fe group extends to a depth of at least 1,200 feet
in well Q-178. Electric logs and drill-stem tests indicate that the base of
fresh water is progressively shallower toward the south and east. Figure 4 shows
the progressive thinning southward of the fresh-water-bearing sands in the Santa
Fe.
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In the city of El Paso deep well field, water from below 200 feet is satis-
factory for municipal use. Analyses of water from well Q-172 show that the water
is soft and low in dissolved-solids contentt. Drill-stem samples from depths be-
tween 200 and 500 feet in the deep wells and a sample of water from well Q-180 in
the medium aquifer contained more dissolved solids than the deep aquifer.

Fresh water from the Santa Fe probably could be used for irrigation, Analyses
of samples of water from the deep well fields suggest that the water may be used
for irrigation, Although the percent sodium generally exceeds 80, the residual
sodium-carbonate and the boron content of the samples from well Q•172 are lower
than the recommended limits. Chemical analyses of more water samples will be
necessary in order to determine the suitability of fresh water for irrigation
from the Santa Fe,

The south edge of the body of fresh water in the deep aquifer extends to a
line through Canutillo, South of Canutillo, the water from the Santa Fe increases
in mineral content until it becomes unfit for most uses_. Sayre and Livingston
(1945, p, 7) report that two test wells in the lower Mesilla. Valley drilled in
1922 yielded salt water, The El Paso Electric Co. reported that water from well
U-65, depth 600 feet, contained 1,750 ppm of sulfate, 790 ppm of chloride, and
4,080 ppm of dissolved solids,

The southward increase in mineral content of the water in the Santa Fe may
be partly due to incomplete flushing from the Santa Fe and to the concentration
of the ground water in the alluvium by evapotranspiration, Playa lakes probably
occupied the Rio Grande depression, Owing to the Rio Grande cutting through the
gorge into the Mesilla Valley and the damming by andesite intrusive rocks, salt
water in the ancient lake sediments probably was not flushed out at the south
end of the valley, According to Slichter (1905, Figure 3), "The rapid rate of
increase in the dissolved solids at a depth of about 40 feet [in the gorge near
El Paso] indicates that the water below such depth is stagnant or without appre-
ciable movement,"

The flow through the gorge was estimated by Slichter as not exceeding 11,200
cubic feet per day, or about 50 gpm. The largest part of the natural discharge
of ground water from the valley is by evapotranspiration, resulting in concentra-
tion. of the mineral content of the ground water. On La. Mesa, well P-6 (depth 950
feet) yielded water that was suitable for municipal and domestic supply. On the
upland east of the flood plain, water from the Santa Fe ranges from fresh to
brackish, In the area. between Canutillo and Vinton Bridge, water in most wells
is satisfactory for domestic use, although the chloride or sulfate content may
slightly exceed the recommended. limits. South and north. of this area. the water
is high in chloride and dissolved—solids content,

Alluvium

Most wells in the flood plain range in depth from 80 to 200 feet. There-
fore, many of these wells yield a mixture of water from the Santa Fe group and
the alluvium, North of Canutillo and west of the Rio Grande in the area of the
city well field, water from the alluvium is relatively fresh but contains more
dissolved solids than the water in the Santa Fe, The quality of the water in
the shallow well field varies laterally and also at different periods of time.
The marked change in the quality of water in the shallow well field from 1952
to 1957 was due partially to the infiltration of water from the Rio Grande and
the infiltration of surface water applied to the land. Figure 16 shows the

- 41 -



225
2
O
:3 200

a:(Li

cn 150

a. 1252

75
t.)

50

0FE

z 25
0

0

275

250
2
O

6
a.

Id

20
C.)

75
EE
0
—JI 50

25

0

225

200

175

I50

125

100

Figure 16Texas Water Commission In cooperation with the U.S. Geological Survey and the city of El Paso

.00.
so

. Rio	 Grande

.... ..

‘

%

‘
V—
\ •Well	 •

Q-8 •
•

. 111, —all

....101111111111111

o
o.

n

Well	 /
-90 Q	 /ow •••;.

11, . •

•
0- • •

Well
0-91

• •• • •

Note: Rio Grande chloride content based on annual weighted mean

..0

/
/

/ ••• ..
.•	 .. 

#'

•

Rio	 Grande
--.......)

.....

••
••

.
•

•

•

•
.

•
• ♦ ..0

.

Well
0-84

........•

/
•
•0-90	 0-820	 1

0-91	 Q-83 I
0	 0

:1,
Q-84 4..i

0
iV	

o
0-85 c-c'

I—
We 1 NV pO• •••
0-83	 •

-
'"*"" "cf	 e

I

i

Well
Q-82 „8

ow'

1952 1953 1954 1955	 I	 1956 1957

87

FIGURE 16.— Chloride content of water from wells in the alluvium and from the
Rio Grande, 1952-57

- 42 -



chloride content of water from six wells in the shallow well field and of water
from the Rio Grande. The greatest increase in the chloride content was in wells
Q-82. and Q-90, which are in the center of heavily irrigated areaa. The chloride
content in wells Q-83 and Q-84 increased at a rate similar to the increase in the
chloride content of the river,

During periods of large flow, the river water may be more dilute in mineral
content than ground water in the shallow well field. For example, in 1957 the
weighted average of chloride content of the water in. the Rio Grande was less than
100 ppm (the lowest from 1952 to 1957), Because of the decrease in the quantity
of ground water pumped for irrigation and the application of large quantities of
surface water of low. chloride content, the water in well Q-90 decreased in chloride
content. No records are available to show the change in the quality of the water
in well Q-82 in 1957, In the area east of the Rio Grande between Vinton Bridge
and Anthony, water in the alluvium is more highly mineralized than that in the
alluvium northwest of Canutillo, Records show that water at a. depth less than
200 feet ranges in chloride content from 190 ppm in well Q-27 to 6,240 ppm in
well Q-178. In most of the wells, the chloride content exceeded 300 ppm 	 The
area. between Vinton Bridge and Anthony is drained by the East Drain, which, ac-
cording to Conover (1954, p, 87) "...apparently has water of higher concentra-
tions than found in the irrigation water„.", In explaining the poor quality of
the water in the East Drain, he proposed that " —water east of the valley toward
the Franklin. Mountains also has a high concentration of dissolved solids and
enters the drain, or that similar water occurs in the valley in this area and has
not been completely flushed by excess irrigation water applied to the lands,"
Because of the shallow water table in the area, mineralization of the ground wa-
ter probably was increased further by evapoManspiration,

South of Canutillo, the alluvium contains water that is rather high in dis-
solved solids but generally of better quality than the water in the underlying
Santa. Fe group, In the south end of the valley, the El Paso Electric Co, and
the American Smelting and Refining Co, obtained water from the alluvium. The
water in 4 wells had a chloride and sulfate content of less than 250 ppm. 	 Fresh
water in this area is attributed to recharge from precipitation on the surficial
sandy deposits overlying the alluvium, Until November 1955, the White Water Works
supplied water to the community of White Spur and nearby residential areas, Anal-
yses of water from 5 wells, U-1, U-2, U-4, U-6, and U-7, had a chloride content
exceeding 340 ppm, except well U-4, which had a chloride content of 92 ppm but a.
sulfate content of 288 ppm.

Consolidated Rocks 

Several wells on the uplands bordering the Franklin. Mountains and at the
south end of the valley yield water from consolidated rocks, Well Q-76 obtained
hard water for stock use from a black rock, probably of Pennsylvanian age, Chem-
ical analysis of a sample of the water showed. more than 300 ppm of chloride and
1,000 ppm of dissolved solids. At the south end of the valley, well U-59 yielded
hard water high in dissolved-solids content, chloride, and sulfate, Water that
is unsuitable for domestic or municipal uses but satisfactory for some industrial
uses is obtained from sand and limestone of Early Cretaceous age. On the west
slope of the Franklin Mountains, well U-12 yielded water high in calcium, magne-
sium and iron. content from a limestone of undetermined age between 1,600 and 1,690
feet deep, The well was abandoned and plugged in 1953 because of the high fluo-
ride content (5,6 ppm) of the water,
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Surface Water

Records of the chemical data from the International Boundary and Water
Commission's files show that the water of the Rio Grande increases in dissolved
solids content between Leasburg, New Mexico, and El Paso, Texas. (See Figure
17.) During the 1930-57 period, the dissolved-solids content increased from
an average of 0.77 ton per acre-foot at Leasburg Dam to 1.10 tons per acre-foot
at El Paso, an increase of nearly 45 percent in 50 miles, A ton per acre-foot
is equivalent to 735.5 ppm of dissolved solids. Most of the increase in sodium
salts of sulfate and chloride is attributed to the accretion of drain water. The
following table shows that the chloride content of water (in parts per million)
in the Rio Grande at El Paso is highest during the nongrowing season and is lowest
from March to September, when surface water is released for irrigation. During
the winter, the water in the Rio Grande consists largely of return flow from the
drains.

Month 1952 1953 1954 1955 1956 1957 1958

Jan. 288 281 377 490 705 710 830

Feb. 309 312 318 570 805 815 870

Mar. 246 88 230 259 169 375 83

Apr. 198 93 169 172 126 227 78

May 142 124 171 234 262 490 69

June 92 92 175 185 142 126 69

July 80 96 167 124 137 57 74

Aug, 76 110 124 153 172 45 76

Sept, 112 128 286	 131 176 65 87

Oct. 246 259 190 274 775 375 175

Nov. 260 293 525 507 770 1,090 268

Dec. 268 330 505 700 742 920 ---

Weighted
mean 125 119 184 170 160 90 ---

The quality of water in the drains in the lower Mesilla Valley varies widely.
However, this water usually is higher in dissolved-solids content than the river
water at El Paso. However, during part of 1955 and 1956, the water in the river
at El Paso was higher in dissolved solids than the water in Montoya Drain owing
to the low flow of the river and the discharge into the river of concentrated
effluent from the El Paso electric plant. Figures 18 and 19 show that the quality
of the water, expressed as specific conductance (micromhos), in Montoya and Anthony
Drains varies more or less inversely with the quantity of drain flow. The specific
conductance is a measure of the ability of the water to carry an electric current
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Texas Water Commission in cooperation with the U.S . Geological Survey and the city of El Paso
	 Figure 18
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and is therefore an indication, within rather wide limits, of the ionic strength
of the water, These data show that water in Anthony Drain is higher in mineral
content than that in Montoya Drain_

In general, the drain water increases in dissolved-solids content from the
upper to the lower end of the West Drain (Figure 20), The increase is due prin-
cipally to the accretion of ground water in which mineralization increases toward
the lower end of the valley, and also to the concentration of the dissolved salts
in the drain water by evapotranspiration,

FUTURE DEVELOPMENT

The quantity of ground water discharged as drain flow from the lower Mesilla
Valley indicates that additional supplies can be developed from wells in the shal-
low, medium, and deep aquifers, with little permanent loss of ground-water storage.
Unmeasured, but substantial, amounts of reclaimable ground water are discharged
by seepage into the Rio Grande and by evapotranspiration_ If the water table is
lowered below river level, seepage from the Rio Grande will add to recharge of
the ground-water reservoir.

Several factors affect the future development of ground water in the lower
Mesilla Valley: (I) The demand for ground water for irrigation is extremely
variable because it depends upon. the availability of surface water; (2) the qual-
ity of most of the water in the shallow aquifer is unsuitable for public supplies
and for some industrial uses; (3) the quality of water in the medium. and deep
aquifers may deteriorate as a result of leakage of water of poor quality from the
shallow aquifer and from encroachment of salt water from underlying and adjoining
beds, if withdrawals from the deep aquifer are excessive; (4) the surface-water
supply will be reduced if ground-water withdrawals in the valley are increased;
and (5) the salt content of the water in the shallow aquifer will increase if the
drain. flow is reduced substantially.

Drain flow is directly related to the allotment of surface water for irriga-
tion and to the withdrawals of ground water from any of the three aquifers. If
surface-water supplies are inadequate, ground-water withdrawals may become so
large that drain. flow will cease, and the water in the shallow aquifer will in-
crease in dissolved-solids content. Thus, if the shallow aquifer is to remain. a
source of supplemental supply for irrigation, withdrawals of water must not be so
great that the drain flow is stopped or is reduced to a point that would result
in an unfavorable salt balance in the irrigated area.

The rated capacity of wells drilled in. the shallow aquifer during the period
1951-56 probably is adequate to meet the demands for supplemental irrigation water
even during prolonged periods of severe shortage of surface water. The demand
for irrigation. water reached a. maximum in 1958 when nearly all the land was being
irrigated in this area_ On about 5 percent of the irrigated land, or about 1,000
acres, ground water exclusively is used for irrigation; on 95 percent surface
water is supplemented by ground water when allotments are inadequate. The crops
require about 3 feet of water annually; thus the demand for ground water ranges
from about 3,000 acre-feet per year, when surface-water supplies are adequate
(as in 1958), to as much as 50,000 acre-feet per year during extended periods of
surface-water shortages,

Development of additional water supplies from the shallow aquifer for uses
other than irrigation. appears feasible. However, withdrawals of water for public
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supply from the shallow aquifer should not exceed the capacity of the present
El Paso shallow well field, about 17,000 acre-feet per year, or 15 mgd, The
field includes nearly all the area underlain by water suitable in quality for
public supply. Additional development from the shallow aquifer should be limited
to water of poor quality which can be used by industries.

The flow from Montoya Drain represents a large part of the water that could
be pumped from wells without seriously depleting the amount of water in storage.
The records of flow for the period 1946-50 show that about 70,000 acre-feet per
year of ground water could be pumped when surface-water allotments are adequate.
Surface water was in short supply every year from 1951 to 1957; an increase in
pumpage and a decrease in the recharge rate to the ground-water reservoir reduced
the average drain flow for the period to 17,000 acre-feet per year, a loss of
53,000 acre-feet per year from the rate of the 1946-50 period. The average pump-
ing rate from 1951 to 1957 was 36,000 acre-feet per year. About one-third of
the water pumped was returned to the aquifer as seepage. Ground water used for
irrigation and municipal supplies accounted for about half of the drain-flow loss
or about 26,000 acre-feet per year; the other half was caused by a decrease in
the recharge rate caused by the application of less surface water to the land,
The average decrease in the recharge rate was greater than 26,000 acre-feet per
year because part of the water pumped was withdrawn from storage. In 1958, when
surface water was adequate, the drain flow did riot increase as much as expected
because the ground-water storage was being replenished.

The greatest potential source of water for municipal and industrial supplies
is the medium and deep aquifers. In 1958 the city of El Paso pumped an average
of 6,8 mgd from the medium and deep aquifers. The rated capacities of the pumps
is 19 mgd or about 6 mgd greater than recharge to the aquifers. Pumping at capa-
city rates might result ultimately in the encroachment of salt water which over-
lies, underlies, or adjoins the fresh water. Encroachment may be kept to a mini-
mum if, (1) withdrawals of ground water do not exceed the rate of recharge, (2)
if withdrawals are as remote as possible from salt-water bodies, and (3) if they
are chiefly from the deep aquifer. Large withdrawals of ground water from the
medium aquifer might accelerate the contamination. of the fresh-water body by
increasing the rate of downward movement from the shallow aquifer.

As a conservative estimate, at least 200,000 acre-feet of fresh water can
be recovered from storage in the Texas part of the valley, This estimate does
not include ground water in the New Mexico part of the valley, which would re-
place the water withdrawn from the Texas part of the valley. The rate at which
fresh water in the medium. and deep aquifers is depleted will depend upon the
withdrawal rate,

On the basis of past records, it appears that from all three aquifers devel-
opment of ground-water supplies in addition to irrigation supplies could total
about 30,000 acre-feet per year, 14,500 acre-feet of which may be safely obtained
from the medium and deep aquifers,

SUMMARY AND CONCLUSIONS

The middle and deep aquifers of the Santa Fe group are the most important
sources of ground water in the lower Mesilla Valley for the municipal supply of
El Paso. The shallow aquifer, which consists of Recent alluvium and a part of the
Santa Fe, is used extensively as a supplemental supply for irrigation and to some
extent as a source for municipal and industrial supplies.
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Recharge to the Santa Fe, estimated to be 13 mgd, is derived from precipi-
tation on the bordering uplands and from the valley in New Mexico north of
Anthony. The amount of recharge to the Recent alluvium from infiltration of
irrigation water varies in accordance with the amount of water applied to the
land, During periods when the surface-water supply is normal, the potential
annual accretion to the alluvium is at least 36,000 acre-feet, When the water
table is high and the drains are flowing, most of the 36,000 acre-feet of recharge
will be returned to the river as drain flow.

Aquifer tests indicate that the three aquifers (deep, medium, and shallow)
in the city of El Paso well field near Canutillo are hydraulically connected;
pumpage from one affects the water levels in the others. The tests showed sub-
stantial leakage between the aquifers. Therefore, water higher in dissolved-
solids content will percolate from the shallow aquifer into the medium and sub-
sequently into the deep aquifer to replace the water of better quality that has
been withdrawn,

Fresh water occurs in the Santa Fe from at least the New Mexico-Texas state
line southward to a line approximately through Canutillo. South of this line,
the dissolved-solids content of the water in the Santa Fe increases until it be-
comes unfit for most uses. The quality of water in the Recent alluvium varies
widely. North of Canutillo and west of U S. Highway 80, the water in the allu-
vium. is of good quality but its dissolved-solids content is greater than that of
the water in the underlyin g Santa Fe. Because most of the recharge to the allu-
vium is from infiltration of water applied to the land and from seepage from
drains, canals, and the river, the quality of the ground water varies according
to the quantity and quality of the surface water available for irrigation, South
of Canutillo, the water in the Recent alluvium is high in mineral content but
generally is of better quality than the water in the underlying Santa Fe,

The use of ground water for irrigation in the lower Mesilla. Valley is in-
versely related to the supply of surface water, During periods when surface-
water storage in Elephant Butte Reservoir is normal, pumpage for irrigation is
negligible. Since 1957, pumpage of ground water for the municipal supply of El
Paso has increased each year, and in 1958 water usage for municipal supply ex-

ceeded the pumpage of ground water for irrigation, In 1958 the city of El Paso
pumped an average of 6.8 mgd from the medium and deep aquifers of the Santa Fe,
or about 50 percent of the estimated recharge to the Santa Fe,

It is estimated that 560,000 acre-feet of fresh water is stored in the allu-
vium and the Santa. Fe in the Texas part of the valley, and an additional 980,000
acre-feet in the part of the valley in New Mexico. Approximately 150,000 acre-
feet is in the alluvium in Texas. In those areas where the fresh-water beds are
overlain or underlain by salt water, less than half of the fresh water can be
recovered,

The large amount of ground water discharged as drain flow from the lower.
Mesilla. Valley indicates that additional supplies can be obtained from wells
in the shallow, medium, and deep aquifers. In addition to irrigation supplies,
the three aquifers can furnish long-term sustained. supplies of about 30,000
acre-feet per year, 14,500 acre-feet of which may be safely developed. from the
medium and deep aquifers.

Results of the investigation indicate that the ground-water resources of
the lower Mesilla Valley are insufficient to furnish a large sustained supply
of ground water for the annually increasing needs of the city of El Paso. De-
tailed planning and proper development will be necessary to obtain. maximum
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recovery without serious contamination of the water supply. Such planning should
include the collection of (1) records of well construction, (2) records of well
performance, (3) periodic water-level measurements, (4) pumpage records, and (5)
chemical analyses of water samples.
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County,
and Dona Ana County, New Mexico

Texas,

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Well P-6

Owner:	 Southern Pacific Lines. 	 Driller:

Sand 	   3 3 Clay, yellow 	 38 450

Soil,	 sandy 	 3 6 Sand 	 25 475

Caliche 6 12 Clay, blue 	 478

Sand 	 8 20 Sand 	 7 485

Clay, yellow 	 85 105 Clay, yellow 	 3 488

Sand, cemented 	 15 120 Sand 	 10 498

Clay, yellow 	 50 170 Clay, yellow 	 20 518

Sand 15 185 Sand 	  5 523

Clay,	 red- 	 25 210 Clay, yellow 	 4 527

Sand 	   5 215 Sand 	 3 530

Clay, red 	 22 237 Clay, yellow and blue--- 10 540

Sand, cemented 	 13 250 Sand, black 	 70 610

Clay, yellow 	 5 255 Clay, blue 	 20 630

Sand 10 265 Sand, black 	 20 650

Clay, sandy	 	 30 295 Clay, blue and red 	 120 770

Sand 2 297 Sand, black 	 60 830

Clay, red 	 23 320 Clay, yellow 	 40 870

Sand 	 10 330 Sand, black 	 25 895

Clay,	 red • 20 350 Clay, red 	 45 940

Sand 	 5 355 Sand, black 	 10 950

Clay, yellow- 	 5 360 Clay, red 	 30 980

Sand, water 52 412 Sand 	 10 990

(Continued on next page)
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Well P-6--Continued

Clay, red 	 20 1,010 Sand and gravel, water-- 15

Sand 5 1 ,015 Clay 	 10

Clay, red 	 20 1,035 Sand 	 125

Sand 5 1,040 Clay, sandy 	 50

Clay, red 40 1,080 Sandstone 	 2

Sand 10 1,090 Sand 3

Clay 35 1,125

1,140

1,150

1,275

1,325

1,327

1,330

Table 2.--Drillers c logs of wells in lower. Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-25

Owner: U. S. Geological Survey. Driller: B & W Drilling Co.

Surface- 	

Gravel and boulders 	

Sand----

10

20

90

10

30

120

Sand streaks and clay—•

Sand 	

Sand and clay-

20

20

20

310

330

350

Clay 	 10 130 Clay, sandy 40 390

Sand 	   10 140 20 410

Clay, sandy 	 60 200 Clay, sandy 140 550

Sand 6 206 Clay and sand streaks--- 20 570

Sand and clay 	 24 230 Sand, gravel, and clay-- 20 590

Sand 	 20 250  Lime, sandy-- ---	 --- 30 620

Clay, sandy 	   40 290

Well 7-27

Owner: U. S. Bureau of Prisons. Driller: W.	 Cass.

.SandSand and clay 10	 10	 Sand. and gravel

(Continued on next page) 
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Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Well Q-27--Continued

Clay, blue 	 5 45 Sand and boulders 	 13

Boulders and gravel----- 5 5o Clay 	   10

Clay-- - 3o 8o Sand 	 12

Sand streaks and clay--- 3o 110 Clay 	 3

Clay and gravel 	 5 I	 115 Sand 	 8

Sand and gravel 	 15 130 Clay 	 2

Clay, blue 	 20 I	 150 Sand 	 42

Sand 	   22 172 Clay, blue 	 2

Depth
(feet

1	 185

195

207

210

218

220

262

264

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-28

Ownero U. Sr Bureau of Prisons. Drillers Layne-Texas Co.

Soil, sandy 	 6 6 Shale, gravel, and lime-
rock 	 15 158

Caliche 	   10 16
Sand 	 42 200

Sand and gravel 	 39 55
Clay and gravel-- 	 5 205

Clay 3 58
Shale, blue, and sand--- 10 215

Sand,	 loose--- 	 17 75
Sand, blue, and shale--- 12 227

Clay 	   8 83
Sand and shale 	 11 238

Clay, sandy 	 29 112
Sand, blue, and shale

Clay 	 9 121 in bottom 	 2 240

Clay, sandy- 	 10 131 Sand, blue 6 246

Sandstone and limerock-- 2 133 Clay, tough--- 	 6 252

Clay, sandy 	 10 143 No record 	 12 264



Soil	 9	 9

Clay 	 	 6	 15

Sand, gray--------------	 3	 18

Sand and scattered gravel	 5	 23

Gravel,pea 	 	 3	 26

Sand, gray, and scattered
gravel	 5	 31

Gravel, pea-------------	 35

Sand, gray--------------	 3	 38

Sand, coarse, and gravel 48

Sand,	 coarse- 2 50

Gravel,	 coarse---------- 2 52

Sand, hard-packed- 16 68

Clay, sandy, 	 1 69

Clay, brown 	 2 71

Clay, sandy 2 73

Clay, brown 	   9 82

Sand, coarse, brown 	 4 86

Clay, sandy, brown--
2	 43Sa7T'1 fine 	

Sand, hard, gray--------

103

105

122

Gravel, pea 	 	 1	 39 •
Sand, gray

Gravel, coarse-- 	 	 41
2

17
Gravel, coarse---------- 	 4	 47

Table 2,--Drillers logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued 

Thickness	 Depth,
(feet)	 (feet),

Thickness Depth
(feet)	 I (feet)   

Well Q-38

Owner: Gus Eminger, Driller: Geo. E. McKenzie,

Well Q-41--partial log

Owner	 H. A- Sexton, Driller g Geo. E. McKenzie,

3 Clay and grave...----------- 1 27

2 5 Clay, sand, and gravel-- 4 31

Sand, fine-------------- 2 7 Sand, clay, and gravel-- 5 36

Clay, sand, and scattered Gravel, fine, and sand-- 1 37
gravel- 	 13 20

Clay and gravel--------- 6 43
Sand, fine gravel, and

caliche--------------- 2 22 4 47

4 26 Clay and some gravel---- 8 55

(Continued on next page)



Table 2.--Drillers t logs of wells in Lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness	 Depthl
(feet)	 (feet)I

Thickness
(feet)

Depth
(feet)

Well Q-41--Continued

Gravel, fine 	 1 56 Clay, hard, red 	 91

Gravel- 5 61 Clay, red, caliche, and
packsand 	 94

Gravel, fine 7 68
Packsand- 5 99

Gravel 	   2 70

Clay, red 9 io8
Sand, packed with scat-
tered gravel and sand- Total depth 	 146
stone 	 10 80

Packsand 9 89

Well Q-60

Owner	 Louis H. Brandt. Driller Geo. E. McKenzie.

Soil

Clay,	 adobe, red. 	

Gravel and packsand-----

7

C

6

16

7

I

13

29

 Gravel, large 	

Sand and pea gravel . 	

Clay

2

6	 .

2

68

74

76

Gravel, small, and fine Sand------- 	 9 85
sand 	 3 32

Packsand 	   12 97
Clay, gray, and gravel-- 4. 36

Clay 	   5 102
Sand, fine 	 2 38

Sand and clay----------- 4 106
Gravel, pea, and sand--- 2 40

Shale, hard- 1 107
Gravel, 1 to 3 inches

in diameter 	 1 41 Sand and clay 	 2 109

Sand and pea gravel 	 5 46 Sand 	 15 124

Gravel, 1 to 4 inches Clay and sand-------• 	 2 126
in diameter---- . 	 2 48

Sand 	 14 140
Sand 	 1 49

Sand, hard 141
Clay and gravel 	 2 51

Gravel, 1 to 6 inches
in. diameter 	 15 66
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Table 2.--Drillers° logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-63

Owner U. S. Geological Survey. Driller B & W Drilling Co.

'Sand-

Sand and gravel 	

25

7

25

32

Shale and sandy clay----

Shale streaks and sandy
clay 	

10

10

360

370

Clay, blue, and sand-- 3 35
Clay, sandy 	 10 380

Clay, blue 	 2 37
Clay 	 10 390

Gravel and sand------- 14 51
Clay, sandy 	 200 590

Gravel 	 24 75
Clay, sandy, a little

Clay and gravel--------- 10 85 gravel 	   10 600

Gravel and sand 	 15 100 Clay, sandy 	 10 610

Clay, sand, and gravel-- 5 105 .	 Clay 	  	 20 630

Clay- 15 120 Clay and sand streaks 	 10 640

Clay and gravel--------- 30 150 Clay and sand- 	  10 650

Clay and sand--	 ------- 50 200 Clay, sandy, and gravel- 10 660

Clay, hard, and sand---- 10 210 Clay, sandy 	 10 670

Clay, hard 	  	 10 220 Clay and sand. 	 20 690

10 230 Clay and gravel streaks- 10 700

Clay and sand----------- 10 240 Clay, sand, and gravel
streaks 	 10 710

30 270
Clay and sand 	 20 730

Clay and sand 	 10 280
Red beds, clay, and sand 30 760

Clay, sandy 	 40 320
Clay,	 sandy------------- 220 980

Sand, fine gravel, and
10 330 Clay-	 	  • 218 1,198

Clay, hard, and shale Bedrock. (probably
streaks 10 340 conglomerate)--------- 2 1,200

10 350
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth 1	 Thickness Depth
(feet} (feet) (feet) (feet

Well Q-72

Owners U. S. Geological Survey. Drillers B & W Drilling Co.

Caliche and boulders----

Caliche and gravel 	

Sand 	

10

8

2

10

18

20

Conglomerate, sandy 	

Clay, sandy 	

Clay, sandy, and

52

8

43

44

conglomerate 	 10 45
Lime and sand 	 _15 35

Clay, sandy 	   20 47

Sand 	 28 63
Sand, a little clay----- 50 52 1

Sand and caliche, hard 	 5 68
Sand, caliche, and clay- 50 571

Sand and caliche streaks 2 70
Clay,	 sandy- 	 37 60

Sand and caliche 	 120 190
Conglomerate 	 68 675

Sand and clay streaks--- 40 230
Clay 	 110 '785

Sand and clay 	 40 270
Clay and sandstone--	 - 5 79-

Clay and gravel--- 10 280
Clay, yellow 	 10 80 1

Clay and sand streaks--- 10 290
Clay, yellow, and gravel 10 81

Clay shells, sandy------ 30 320
Clay, yellow, sand and

Clay, sand and lime gravel 	   10 82d
streaks 	 10 330

Clay and conglomerate--- 10 8301
Clay shells 	 10 340

Clay, gypsum, and sand-- 10 840
Conglomerate 	 40 380

Clay and gravel--------- 34 874

Well Q-73

Owners U. S. Geological Survey. Driller: B W Drilling Co.
1
i

Boulders 60 60 Sand 	  	 70 1 16

Gravel 	 10 70 Sand,	 a little clay------ 20 18

Sand and gravel 	 20 90 Sand and caliche---------- 10 19

(Continued on next page)
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Depth
(feet)

Thickness
(feet)

Thickness" Depth
(feet)	 (feet)I_

10 250

30

40

280

320

Well Q-73--Continued

Sand, gravel, and caliche 10 200 Clay, sandy

Sand, gravel, and clay-- 20 220 Clay 	

Sand and clay 	 20 240 Shale, black,
lime 	

and white

216

135

19

606

818

953

972

1,578

Rock, hard- 10	 10 I Sand and silt-   

Gravel 	  4o 50 Sand and clay 	 10

Clay and gravel 	 20 70 Clay-	 	 	 50

Sand and gravel 	 40 1.10 Conglomerate 	 4o

Sand 60 170 ,	 Bedrock	 	 lo

4o	 210

220

270

310

320

28

55

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-74

Owner:	 Luis Bobadillo. Driller:	 J. S. Merriwether.

Caliche 	 24 24 1	 Lime, brown 	

Sand (water) 	 241 265 1	 Lime, light-brown

Shale, brown----- 	 43 308 Shale, maroon 	

Gravel and sand (water)- 2 310 No record 	

Lime, dark-brown 	 292 602

Well Q-75

Owner: T.J. S. Geological Survey. Driller: B & W Drilling Co.

Oqner:	 Tri-State Oil Co.

Well Q-77--partial log

Driller:	 Tri-State Oil Co.

Caliche .	 	

Shale, hard, yellow 	

12

8

12

20

1	
Shale, brown•

Shale

81

271

(Continued on next page)



Lime 	 16 694

Sand 	 6 700

Lime, brown 	 40 740

Sand 	 17 757

Lime-- - 15 772

Sand 	 23 795

Lime 	 5o 845

Sand and lime 	 12 857

Lime 	 55 912

Shale, brown 	 3 915

Lime 	   45 960

Sand- 5 965

Lime 	 65 1,o3o

Lime and shale 	 5 1,035

Lime 	   75 1,110

Sand- -• 	  15 1,125

Lime- 240 1,365

Lime and shale 	 5 1,37o

Lime 	 35 1,405

Lime and shale 	 2 1,407

Lime- 23 1,430

Shale, blue, and lime
shells 	 1,445

Lime, hard, gray 	 7

Lime 43

Shale, broken 	 10

Sand (fresh water) 	 8

65

81

125

138

177

255

360

375

425

435

525

540

550

560

570

580

600

610

617

660

670

I 678

(Continued on next page)

Shale, brown---- 	 10

Sand 	 16

Shale, pink 	 44

Shale, yellow 	 13

Sand-•	  	 39

Lime 	 78

Lime and shale--- 	 105

Shale, sandy (one bailer
of water per hour) 	 15

Lime, shale, and sand 	 50

Lime, anhydrite, and
shale 	 10

Shale and lime---- 	 90

Lime, brown- 15

Shale, pink 	 10

Shale, pink and brown 	 10

Lime, black 	 10

Lime, black and brown--- 10

Lime, brown 	 20

Lime, black and brown 	 10

Table 20--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Thickness
(feet)      

Well Q-77--Continued
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-77--Continued

Lime and shale 	 46 1,491 Lime and shale 	 17 1,835

Lime 	 3 1,494 Lime, brown, and shale-- 8 1,843

Shale, blue 	 11 1,505 Shale 	 5 1,848

Lime 	 15 1,52o Lime, brown, and sand--- 10 1,858

Sand (water) 	 30 1,55o Shale, blue, and lime--- 37 1,895

Sand and lime 	 27 1,577 Lime and blue sand (water) 35 1,930

Shale, blue 	 3 1,58o Sand, gray 	 1 5 1,945

Lime 	 5 1,585 Lime, sandy, gray 	 10 1,955

Shale, blue 	 21 1,606 Shale, brown 	 12 1,967

Lime-	 14 1,620 Lime, hard 	 8 1,975

Shale 	 1 1,621 Lime 	 48 2,023

Lime and shale 	 33 1,654 Shale, blue 	 20 2,043

Lime 	 13 1,667 Lime 	 85 2,128

Lime and shale 	 13 1,68o Lime, brown 	 29 2,157

Lime, black 	 15 1,695 Lime 	 105 2,262

Lime 	 8 1,703 Lime and shale 	 6 2,268

Lime and shale 	 1,721 Lime, brown 	 14 2,282

Lime 	 9 1,730 Sand (water) 	 43 2,325

Lime, gray 	 12 1,742 Lime, sandy, black 	 5 2,330

Sand (water) 	 8 1,75o Sand (water) 	 5 2,335

Sand, brown 	 5 1,755 Lime, broken 	 5 2,340

Lime, sandy, brown 	 23 1,778 Lime, brown 	 45 2,385

Lime, sandy 	 40 1,818 Ii Total depth 	 3,401



Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) feet)

Well Q-82

Owner: City of El Paso. Driller: Layne-Texas Co.

Clay, sandy, red 	 6 6 Clay 	 3 117

Sand and clay streaks--- 10 16 Sand and small clay
streaks 	 22 139

Gravel and sand 	 26 42
Clay 	 1 140

Clay and sand streaks--- 16 58
Sand 	 10 150

Sand and clay 	 20 78
Clay 	 2 152

Sand, gray 	 36 114

Well Q-83

Owner: City of El Paso. Driller: Layne-Texas Co.

Clay,	 sandy--- 	 11 11 Gravel and sand 	 32 liq

Gravel and clay breaks-- 36 47 Clay and broken sand 	 13 132

Sand and clay breaks---- 33 80 Sand, 	 28 160

Clay and gravel 	 5 85 Clay 	 22 182

Rock 	  2 87

Well Q-84

Owner: City of El Paso. Dri l ler: Geo. E. McKenzie.

Soil and clay 	

Sand, soft, and tree

6 6 Gravel and sandy clay---

Clay, gravel, and sand--

2

1

26

27
roots 	

Sand and scattered gravel

6

2

12

14
Gravel, coarse,

boulders 	
and

3 30

Gravel and fine sandy Gravel, small 2 32
gravel 	

Gravel, coarse 	

8

2

22

24
Gravel, coarse,

boulders 	
and

2

(Continued on next page)

- 87 -



Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-84--Continued

Clay and gravel 	 2 36 Packsand 	 90

Clay, sandy 	 14 50 Sand, fine, and scattered
packs and 	 16 106

Sand, coarse 	 9 59
Packsand 	 2 108

Clay, sandy 	 3 62
Clay, hard, blue 	 4 112

Clay, hard 	 6 68
Clay and scattered sand- 1 113

Packsand 	 1 69
Sand and scattered clay- 7 120

Clay, hard, red 	 3 I 72
Sand 	 1 121

Packsand 	 2
Clay 	 1 122

Clay, hard, gray, pack-
sand, and sandrock---- 2 76

Well Q-85

Owner: City of El Paso. Driller: Layne-Texas Co.

Soil 	 2 2 Clay 	 12 95

Sand	 	 20 22 Sand and clay streaks--- 27 122

Gravel, coarse, and sand 42 64 Clay and sand 	 3 125

Clay and sand streaks--- 19 83 Sand and clay streaks 	 35 160

well Q-86

Owner: U. S. Geological Survey. Driller: B & W Drilling Co.

Sand and clay 	 10 10 Gravel and clay 	 10 90

Clay 	 10 20 Clay 	 10 100

Clay, sand, and gravel-- 20 40 Clay and gravel 	 10 110

Sand and gravel. 	 30 70 Sand and gravel 	 50 160

Gravel 	   10 80 Sand 	 10 170

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

L	 Thickness[ Depth
(feet) L(feet)

Thickness Depth
(feet)	 	I (feet)  

Well Q-86-•Continued

Sand and shale streaks--

Clay and gravel 	

Clay 	

40

20

20

I	 210

230

250

Clay 	

Clay and sand--------	 -

Clay, sandy 	

20

40

10

500

540

550

Clay and gravel 	 30 28o Sand and clay 	 10 560

Clay, sandy 	 6o 34o Clay, sandy 	 30 590

Clay, sandy, and gravel- 20 360 Clay, sandy, and gravel- 10 600

Sand, hard, and shale Clay, sandy- - 10 610
streaks	 	 20 380

Sand and clay 	 10	 620
Sand, a little shale---- 10 390

Clay, sandy 	 Bo 700
Clay, sandy 	 20 410

Clay, sandy, and gravel- 40	 740
Clay, sandy, and gravel- 10 420

Clay and sand 	 lo,	 75o
Clay and caliche 	 10 430

Clay 	 200 	 95o
Clay 	 10 44o

Conglomerate- 11	 951
Clay, hard 	 40 480

Well Q-90

Owner: City of El Paso. Driller: Layne-Texas Co.

Clay, sandy 	

Sand 	

6

8

6

14

Clay and sand streaks---

Sand 	

7

4

114

118

Gravel and sand 	 55 69 Clay and sand streaks--- 14 132

Clay, sandy 	 lo 79 Sand and clay streaks--- 23 155

Sand 	 18 97 Clay, sandy 	 5 160

Clay, sandy 	 10 107



Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-91

Owner: City of El Paso. Driller: Layne-Texas Co.

Clay, sandy 	 24 24 Sand and clay streaks--- 62 172

Gravel and clay streaks- 46 70 Clay 	 30 202

Clay and sand streaks--- 40 110

Well Q-96

Owner: W. S. Wallace. Driller: Geo. E. McKenzie.

Soil 	 2 2 Sand, scattered gravel
and caliche 	 8 46

Sand 	 3 5
Gravel, sand, and clay-- 4 5

Clay and streaks of sand 9 14
Gravel and boulders 	 32 82

Sand, small gravel, and
caliche 	 8 22 Clay, brown 	 12 94

Sand 	 16 38 Sand and clay 	 2 96

Well Q-97

Owner: Horton Miller. Driller: Geo. E. McKenzie.

Soil 	

Clay 	

Sand and scattered gravel

3

14

9

3

17

26

Sand, clay, and caliche-

Packsand 	

Sand and scattered gravel

3

5

3

92

9

100

Clay, gray, and gravel Clay, scattered sand, and
and sand 	 13 39 caliche 	 2 102

Sand and scattered gravel 15 54 Sand 	 2 104

Gravel and coarse sand-- 19 73 Clay and sand 	 2 106,

Sand 	 9 82 Clay, green 	 4 110

Gravel and coarse sand-- 7 89 Sand and clay 	 4 114

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)I

Well Q-97--Continued

Sand 	 3 117 Clay, sandy, hard 	 1311

Sand and scattered Packsand 	 3 134

boulders---- 	 3 120
Clay, hard 2 136

Packsand and clay balls- 7 127

Well Q-103

Owner:	 C. Deerman.	 Driller:	 Geo. E. McKenzie,

Soil 	 15 15 Clay, gray 	 2 92

Sand and gravel 	 7 22 Sand, soft 	 16 108

Sand--- 	 1 23 Clay, hard, gray 	 4 112

Gravel 	 3 26 Sand,	 soft---	 - 13 125

Sand and scattered gravel 6 32 Clay 	 2 1271

Clay 	 11 43 Sand 	   130

Sand and coarse gravel-- 10 53 Sand, hard 	 133

Gravel, coarse 	 17 70 Clay 	   1 134

Caliche, hard 	 5 75 Sand- 24 158

Clay, brown 	 78 Clay 	 4 162

Sand,	 soft------------- 12 90

Well Q-105

Owner:	 J. Deerman, Jr. Driller:	 Geo. E. McKenzie.

Soil 	

Clay 	   

4

10

4

14

Clay 	

Gravel

3

7

37

44

Sand,	 soft, fine 	 7 21 Sand, fine 	 4 48

Gravel, coarse 	 13 34 Gravel and rock 	 7 55

(Continued on next page)
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Sandstone, hard 	 10 115

Quicksand, fine, and clay 3 118

Sand 	 1 119

Sandstone 	 4 123

Sandstone and clay 	 8 131

Sand----	 9 140

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well Q-105--Continued

Sand

Gravel and rock

Clay 	

Sand, hard 	

	

Gravel, coarse 	

Sand, fine 	

Shale, hard 	

Well Q-107

Owner: H. C. Mandell. Driller	 Geo. E McKenzie

Clay, red 	

Sand 	

4

2 6

Packsand 	

Caliche, 	

3

6

65

71

Sand and adobe 	 4 10 Clay and gravel- 	 1 72

Sand	 	  	 4 14 Clay, red 1 73

Sand and gravel---------- 1 15 Packsand 	 3 76

Gravel 	 9 24 Clay, green 	  6 82

Clay, gravelly 	 6 30 Sand- 6 88

Sand and gray clay 	 3 33 Caliche--- 6 94

Clay and gravel 	 9 42 Clay, hard	 	 8 102

Sand 	 6 48 Sand 	 4 106

Gravel 	 4 52 Caliche 	 6 112

Gravel and sand	 	 10 62 Sand- 	 125



Table 2.--Drillers logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness 	 Depth
(feet) 	 (feet

Thickness
(feet)

Depth
(feet)    

Well Q-108

Owners D. D. McFaul. Drillers Geo. E. McKenzie.

Topsoil, clay- 	

Sand 	

Sand and scattered gravel

Clay	 	

9

7

27

7

9

16

43

50

Sand and clay 	

Clay, hard-- 	

Clay and sand streaks 	

Clay, hard, red, and

8

4

5

103

l07

112

streaks of fine sand 	 13 125
Packsand and gravel 	 5 55

Packsand and clay 	 6 131
Gravel 4 59

Clay 10 141
Sand and gravel, coarse

(water)	 	   6 65 Packsand--- 	 2 143

Gravel, coarse (water)--	 - 5 70 Sand and clay 	   8 151

Sand and clay, hard----- 5 75 Clay and sand streaks 	 11 162

Sand and. packsand, clay
balls 	 20 95

Well Q-116

Owners P. A. Gardner. Drillers Geo. E. McKenzie.

Soil 	 8 8 Clay, soft, and scattered
Pea gravel 	 16 59

Sand 	 5 13
Sand and gravel---- ---- 1 60

Sand and scattered pea
gravel---- 	 9 22 Gravel, coarse 	 10 70I

Sand, fine 	   13 35 Sand, hard-packed------- 3 73

Sand and scattered pea Clay 	   2 75
gravel	 	 3 38

Packsand 	   3 78
Gravel, pea, and clay

balls 	 3 41 Clay, hard 	 3 81

Gravel, coarse- 2 43 Sand 	   4 85

(Continued on next page)
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Depth
(feet)

Thickness
(feet)

white

Thickness
(feet)

—Pepth
(feet)

Well Q-116--Continued

Clay 	 2 87 Clay 	

Sand 	 9 96 Packsand and clay,

Clay 	 9 j	 105 Sand, black 	

Packsand 5 Clay, blue 	

Clay 	 5 115 Packsand 	

Packsand 2 117 Clay 	

Boulders, sandrock 	 3 2,

Table 2.--Drillers' logs of wells in lower Mesilla Valley, Ei Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-117

Owner: W. L. Seymour, Driller: Geo. E. McKenzie.

Soil, clay 	

Sand, fine 	

Sand	 coarse 	

9

5

3

9

14

17

1 Clay,	 sandy 	

Gravel, pea 	

Sand and gravel 	

8

2

22 36

44

46

Gravel, pea 	 2 19 Clay,	 sandy 	 2 48

Sand 	 3 22 Sand, fine 	 5 53

Clay 	 4 26 Gravel, pea 	 2 55

Sand 	 4 30 Gravel, coarse 	 14 69

Gravel, pea 	 4 34 Sand-- 	 3 72

Well Q-118

Owner: W. L. Seymour. Driller: Geo. E McKenzie.

Soil 	 7 7 Gravel, sand, and clay-- 6 38

Clay 	 8 15 Sand 	 42

Gravel and sand 	 3 18 Gravel and sand 	 12 54

Gravel 	 4 22 Sand---- 	 56

Sand 	  10 32 Gravel, coarse 	 14 70
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Gravel and boulders 	 30

Clay streaks, gravel,
and boulders 	 10

Clay and gravel	 30	 70

Clay, sandy, and gravel-	 10	 Bo

Clay	 10	 90

Clay, sandy 	 20

Owner: U. S. Geological Survey. Driller:

30

110

4o

Table 2.--Drillers° logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth. Thickness Depth
(feet) (feet) (feet) (feet)

Well Q-123

Owner: W. E. Jackson. Driller: Gec. E. McKenzie.

Clay and adobe 	

Clay, brown 	

Sand-	 	

Clay, brown 	

5

5

5

3

5

lo

15

18J_,

Gravel 	

Sand and small gravel

Gravel-

Sand and small gravel---

1

4

2

48

49

53

55

Sand and small gravel--- 3 21 Gravel- 15 70

Gravel, small--- 3 24 Clay 3 73

Sand 	 4 28 Packsand 	 25 98

Gravel and brown clay--- 3 31 Clay, hard 	 5 103

Sand-- 	  2 33 Packsand 	   5 108

Gravel and brown clay--- 3 36 Clay, hard 	 112

Gravel and packsand----- 4 4o Packsand and caliche 	 2 114

Sand and small gravel--- 5 45 Packsand and sandstone
(clay at bottom) 	 2 116

Sand 	 46

Well Q-127

B	 W Drilling Co.

Sand 	 21 131

Clay, sandy 	 5 136

Clay, sandy, and gravel-	 24 160

Clay, sandy 	 	 75 235

Clay and gravel 	 	 30 265

Clay, sand, and gravel 	 	 10 275

(Continued on next page)
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420

460

530

540

550

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet) 

Depth
(feet),   

Thickness] Depth
(feet)	 (feet) 

Well Q-127--Continued

Sand 	 10 285 Conglomerate 92

Clay 	 10 295 Sand 	 40

Clay and gravel 	 15 310 Conglomerate 70

Clay 	 8 318 Conglomerate, sandy 	 10

Sand 	 2 320 Conglomerate 10

Gravel 	 8 328

Well Q-137

Owner: Erich Brandes. Driller: Geo. E. McKenzie.

Soil 	

Sand 	

1

19

1

20

Clay 	

Packsand 	

3

1

71

72

Sand and fine gravel---- 11 31 Sand, gray 	 9 81

Gravel 	 2 33 Clay, sticky, gray 	 14 95

Sand 	 6 39 Clay, sandy 	 5 100

Gravel 	 3 42 Sandstone, hard 	, 2 102

Sand and fine gravel---- 3 45 Sand 	 17 119

Clay 	 2 47 Clay and sandstone 	 4 123

Gravel, coarse, and
boulders 	 21 68

Well Q-138

Owner:	 --	 Driller:

Sand 	 49 49 Sand 	 24 85

Gravel 	 5 54 Gravel 	 5 90

Sand, compact 	 7 61 Sand 	 9 99

(Continued on next page)
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Table 20--Drillers° logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well

Gravel and sand, broken- 190 289

Gravel and sand, coarse- 21 310

Gravel and sand, very
coarse (water) 	 23 333

Gravel, broken shale and
sand 	 12 I	 345

Gravel, sand, and lime 	 10 355

Sand,coarse, brown 	 13 368

Sand, fine, brown 	 42 410

Shale, sandy, blue 	 43 453

Gumbo 	 17 47o

Sand, fine 	 10 48o

Lime shell- 2 482

Gumbo 	   65 547

Shale, sandy 	 57 604

Gumbo and sand 	 218 822

Lime,	 sandy,	 hard-- - 3 825

Gumbo 	 4o 865

Lime, sandy, hard 	 868

Lime, very hard, black 	 1 869

Lime, broken, and coarse
gravel-	 71

Lime, hard, gray 	 	 11

Limestone, sandy (water)	 3

Thickness' Depth
(feet)	 (feet)

Lime, blue, and sand seam	 6	 963

964

965

967

970

974

977

986

989

997

1,004

1,007

	10 	 1,017

Sandstone, soft, yellow-	 9	 1,026

Limestone, blue---•	 1	 1,027

Clay and soft sandstone-	 7	 1,034

Clay and yellow sand----	 3	 1,037

Sandstone, soft 	 	 20	 1,057

Quicksand 	 	 5	 1,062

Clay, blue, and sand 	 	 2	 1,064

Quicksand 	 	 10	 1,074

94o

951

954

Q-138--Continued

Lime, very hard 	

Limestone, sandy 	

Lime, blue 	

1

1

2

Lime, siliceous 	 3

Lime, blue 	 4

Lime, siliceous 	 3

Lime, blue, and sand seam 9

Quartz, hard 	 3

Lime, blue, and sand seam 8

Sand, very hard, cemented 7

	Lime, blue, 	 sand seam9	 -e 9 3

Clay, yellow, and sand
seam (small flow of
water) 	

957Lime, blue



Sand and scattered pea
gravel 	 	 12	 27

Gravel, small, and sand-	 7	 34

Clay 	 	 1	 35

Sand, soft 	 	 3	 38

Gravel, small 	 	 4	 42

Gravel, coarse, and clay 	 9	 51

boulders 	

Clay 	

Sand and fine gravel

Clay 	

Packsand 	

Clay 	

Sand and clay 	

Well Q-144

Owner: R. A. Gardner. Driller: Layne-Texas Co.

26

43

70

8o

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)!

Well Q-139

Owner: Ord Gary. Driller:	 Geo E. McKenzie.

;Soil 	 	 2	 2	 Sand, coarse 	

;Sand, fine 	 	 13	 15	 Gravel, coarse, and

Sand 	 18

Clay 	 8

Sand and fine gravel 	 17

Sand 	 27

Clay 	 10

Sand and clay streaks 	 29

Clay 	 11

Sand, broken 	 25

Clay 	 2

Sand 	 126

Clay and broken sand----	 59

Clay 	

Sand and clay streaks

Sand 	

Sand, broken 	

Sand 	

109 Sand and clay streaks---

120 Shale, sandy 	

145 Shale 	

11+ 7 Sand 	

273 Shale 	

332 Sand, broken 	

1

13

2

4

16

10

52

65

67

71

87

97

5 102

22 124

10 348

18 366

8o 446!

16 4621

28 4901

26 516i

32 548

21 569

11_1 583

4 587

53 640

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth I	 Thickness Depth
(feet) (feet)! (feet) (feet)

Well Q-144--Continued

Sand and shale layers--- 42 682 Shale, tough, and clay-- 42 1,107

Sand, broken 	  65 747 Sand, coarse, and shale- 98 1,205

Sand, hard 	 29 776 Clay, tough 	 10 1,215

Sand 	   96 872 Sand and clay layers---- 96 1,311

Shale 	 7 879 Sand, coarse, shale and
clay 	 35 1,346

Sand and shale streaks-- 24 903
Sand, hard, and shale 	 165 1,511

Sand, hard, and shale
layers 	 46 949 Sandstone and lime 	 45 1,556

Shale and sand streaks-- 47 996 Limestone, hard 	 12 1,568

Shale, hard, and clay Shale, hard, gray; grades
streaks 	 69 1,065 to gray limestone 	 5 ,.573

Well Q-159

Owner:	 Paul Harvey.	 Driller: Layne-Texas Co.

Sand and rock	 	 10 10 Sand 	 9 118

Clay 	   12 22 Clay, sandy- 6 124

Clay and gravel 	 7 29 Clay 	 17 1)41

Sand and gravel--------- 22 51 Clay,	 sandy--• 	 17 158

Boulders 	 5 56 Clay and gravel 	 9 167

Sand 	 10 66 Boulders 	  10 177

Sand and boulders 	 6 72 Shale and boulders-- 	 31 208

Rock 	 4 76 Rock 	 17 225

Clay and boulders 	 8o Shale 2 227

Rock 	 4 84 Shale, hard, yellow 	 19 246

Clay and layers of sand- 25 109

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well Q-159--Continued

Rock and thin shale Rock 	 20 782
breaks 	 65 311

Sand, hard, and limerock 4 786
Rock 	 5 316

Lime, sandy 	 3 789
Shale, hard, and rock--- 14 330

Sandstone and lime 	 12 801
Shale, hard 	 29 359

Shale--- - 4 805
Rock 	 2 361

Rock, hard 	 8 813
Rock and hard shale 	 29 390

Rock, broken, lime, and
Rock and sand 	 8 398 sandstone 	 8 821

Shale and rock 	 18 416 Rock 	 7 828

Shale, hard 	 6 422 Rock and hard shale 	 10 838

Rock 	 436 Rock 	 50 888

Shale, hard 	 13 449 Rock, hard, and shale--- 20 908

Rock 	 2 451 Rock and sand 	 5 913

Shale, hard layers 	 455 Sand, hard 	 9 922

Rock 	 6 461 Rock---- 	  7 929

Shale and limerock 	 8 469 Rock, sand, and shale--- 50 979

Rock 	 38 507 Shale, hard, and rock--- 52 1,031

Shale and rock 	 118 625 Sand and shale, hard---- 11 1,042

Shale and rock, sandy 	 13 638 Shale, hard, black 	 38 1,080

Shale and rock 	 29 667 Shale, hard 	 7 1,o87

Rock 	 22 689 Shale, hard, and rock--- 23 1,110

Rock and hard lime 	 55 744 Shale, hard 	 2 1,112

Shale 	 3 74-7 Rock 	 11 1,123

Shale and limerock 	 15 762 Rock and hard shale 	 8 1,131

(Continued on next page)
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Rock and lime
	

88

Rock and sand----------- 	 6

Rock, sand, and limerock

Shale, hard, blue

181 1,243
1

2 
L 

1,245

1,219

1,225

Table 2.--Drillers logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico---Continued

Thickness Depth  Thickness' Depth 

(feet) (feetl (feet)	 	 (feet)

Well Q-159--Continued

Well Q-160

Owner:	 Penns Dairy.	 Driller:	 Layne-Texas Co.

Caliche and boulders---- 3 3 Rock and boulders 	 170

Caliche, boulders, and Clay, caliche, and boul-
clay 	   3 ders 	 175

Boulders 7 Rock 177

Clay and boulders 	 8 Boulders 	   48 225

Sand, large gravel, and Clay and boulders- 19 244
boulders 	 24 39

Rock 	   9 253
lay, sand, and boulders 22 61

Clay and boulders 	 4 257
Boulders 	   66

Clay, sandy, and boulders 9 266
Clay, sandy--- 13 79

5 271
Clay, sandy, and boulders 15

Boulders 	  4 275
Sand and clay 	 7 101

Clay and boulders 	 12 287

Clay, sandy, boulders,
and caliche 	 15 116 Clay, sandy, caliche,

and boulders- 	 4 291
Rock---- 	  	 1 117

Clay and boulders 	 6 297
Clay, sandy, and boulders 14 131

Boulders 	 8 305
Rock and boulders 	 3 134

Clay, sandy, and boulders 10 144
Boulders, sand streaks,

and clay 	 9 314

Rock and boulders 	 11 155 Boulders- 7 321

Boulders and caliche 	 9 164	 1 1 Boulders and sand streaks 328

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth 11	 Thickness Depth

(feet) (feet)1	 (feet) (feet)

Well Q-160--Continued

Boulders 	 2 330 Shale 	   2 369

Clay and boulders 	 9 339 Sand 	 2 371

Clay, sandy, and boulders 6 345 Sand and boulders 	 3 374

Shale and boulders 	 10 355 Sand, clay, and boulders 8 382

Sand, broken 	 - 	 12 367

Well Q-163

Owner: Broadus & McGrath. Driller:

Caliche and limestone Limestone, gray (small
conglomerate 	 25 25 seep) 	   92 352

Sand. 29 54 Shale 49 401

Clay 	 5 59 Limestone, gray, and
some shale 	 19 420

Sand and clay 86 145
Sandstone (water) 	 5 425

Conglomerate, limestone-- 115 260

Well Q-175

Owner: City of El Paso. Driller: City of El Paso.

No record	 	

Gravel and boulders 	

60

20

60

80

Sand 	

Clay-

2

2

173

175

Clay 	 8 88 Sand, some boulders 	 7 182

Sand and gravel, some Clay- 2 184
boulders 	 12 100

Sand 	   13 197
Clay 	 	 -	 - 10 110

Clay and boulders	 	 3 200
Sand and few clay streaks 5 115

Sand, some boulders 	 8 208
Clay 	 56 171- n

(Continued cn next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Sand 	

Clay 	  

Well

21

2

229

231

Q-175--Continued

Sand 	

Clay, medium hard, and

14 48o

sand- 3 483
Sand- - 3 234

Sand and clay, soft 	 17 500
Clay, medium hard 	 16 250

Sand, hard, and some clay 5 505
Sand. 	  	 8 258

Sand, clay, and gravel-- 15 520
Clay and sand 	 4 262

Sand 	   	 7 527
Sand- 11 273

Clay, hard 	 6 533
Clay and sand--- 6 279

Sand and some boulders 	 2 535
Sand 	 8 287

Clay, hard, and some
Sand, soft, and clay gravel 	 16 551

streaks 	 38 325
Sand and some boulders-- 4 555

Clay, soft 	 9 334
Clay, hard 	 26 581

Sand and some boulders-- 46 380
Sand- 4 585

Clay,	 soft, and sand---- 3 383
Clay, hard 	 5 590

Sand--- 7 390
Sand- 10 600

Shale, hard, clay, and
some limestone 	 2 392 Sand and little sandstone 20 620

Sand 	   6 398 Sand, little clay, and
sandstone 	 10 630

Sand and boulders------- 4 402
Sand and little sandstone 20 650

Sand, hard 	 12 414
Sand and little soft clay 25 675

Sandstone, hard, boulders,
and clay 3 417 Sand and layers of clay- 11 686

Sand- 44 i	 461 Sand and little soft clay 8 694

Clay, sandy, medium Sand, hard- 	 31 725
hard 	 5 466

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ara County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Thickness
(feet)

Depth
(feet)

Well Q-175--Continued

Sand and sandstone 	 21 746 Sand, very fine 	 20 930

Sand and hard brittle Sand and little sandstone 25 955
clay 	   4 750

Limestone and boulders-- 35 990
Sand, hard, and little

clay 	 65 815 Shale and sand 1 991

Sand, medium hard, and Limestone and boulders-- 119 1,110

little clay 	 26 841
Limestone, boulders, and

!Sand and some hard some clay---- 	 30 1,140
brittle clay 	 16 857

Limestone and clay 	 40 1,1801
Sand,	 soft 	 14 871

Limestone and black clay 50 1,230
Sand, sandstone, and clay 29	 goo

(Sand and little sandstone lo	 910

Well Q-181- -partial log

Owner:	 City of El Paso. Driller:	 City of El Paso.

No record 5 5 Sand, gravel, and little
clay 7 158

Sand 20 25
Gravel, shale, sand, and

Sand and small gravel--- 12 37 little clay 	 10 168

Gravel, sand, and shale- 3 40 Sand, gravel, shale, and
clay-- 	  	 30 198

Sand and gravel 	 54 94
Sand, gravel, and shale- 27 225

Clay,	 sandy,	 soft---- 14 108
Gravel, clay, and shale- 9 234

Sand and gravel--------- 9 117
Sand, gravel, and clay-- 17 251

Sand 	  9 126
Sand, little gravel, and

Sand and gravel 	 15 141 clay 14 265

Gravel, clay, and little Gravel, clay, and sand-- 3 268
sand 	  10 151

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well Q-181--Continued

Sand, gravel, and clay-- 8 276 Clay	 	 405

Sand and fine gravel---- 13 289 Sandstone 	 2 407

Clay, hard, and gravel-- 8 I 297 Sand and sandstone layers 14 421

Sand and fine gravel---- 7 I 30)4 Sand 	 19 440

Sand. and clay 	 13 I 317 Sand and some clay 	 39 479

Clay, gravel, some sand- 4 I	 321 Clay, medium hard 	 4 483

Sand and clay, some gravel 23 354 Sand, some soft clay,
and fine gravel 	 25 508

Shale, clay, and sand--- 14 368
Clay, sandy, medium hard 13 521

Sand, clay, and shale--- 9 377
Sand and some soft clay- 20 541

Sand and clay 	 10 387
Sand--- 	 21 562

Clay 	 2 I	 389
Sand and some soft clay- 108 770

Clay, sandy 	 2 I	 391
Sand and some hard clay- 22 792

Sand. 	 10 4oi
Sand----- 	   141 933

Boulders 	 402
Total depth 	  1,013

Sand and gravel, fine--- 0 404

Well Q-188

Owner Town of Anthony. Driller Layne-Texas Co.

Surface soil-	 	

Gravel 	

4

4

4

8

Clay, layers of gravel--

Cla•	  

11

8

92

100

Sand, coarse, yellow,
gravel, and hard layers 32 40

Sand, gravel, and boulders 18 118

Clay 	 5 123
Sand, sandy clay, and

hard layers 	 24 64 Clay and sandy clay 	 25 148

Sand, gravel, and boulders 17 81 Sand, packed----- 	 12 160

(Continued on next page)
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Table 2.--Drillers logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
_Cfeet)

Depth 11

(feet)]
Thickness
(feet)

Depth
(feet)

Well Q-188--Continued

Clay layers 	   2 162 Shale, brown. 	 1)-k 240

Sand, gray, and gravel-- 55 217 Sand 	   	  1 1+ 254

Shale layers----- 5 222 Shale, hard 16 270

Sand 	 a 226 Clay and boulders 	 17 287

Well Q-189

Owner:	 City of El Paso. Driller:	 City of El Paso.

Clay 	 5 5 Sand, coarse, and medium
and small gravel 	 29	 199

Sand-- 	 ----- 12

Sand and coarse gravel-- 11 23
Sand, coarse, some clay,

and gravel 9) 208

Gravel, boulders, and
clay 	   5 28

Sand, coarse, some gravel,
increase in clay 	 3 211

Sand and gravel-------- 9 37 Clay and coarse gravel-- 3 214

Clay- 3 40 Clay, sandy, and gravel- 4 218

Sand and gravel and Sand and gravel--------- 6 224
layers of sandy clay-- 9 49

Clay- 1 225
Clay and some gravel---- 10 59

Sand and gravel	 	 2 227
Sand. and gravel 	 16 75

Clay- 1 228
Sand and layers of clay

and gravel------------ 28 103 Sand and gravel	 	 10 238

Sand, clay, and gravel-- 4 107 Clay- 20 258

Sand, coarse, and gravel 34	 . 141 Sand- 16 274

Sand, coarse, gravel,
and traces of clay---- 10 151

Clay, soft 	 1 275

Sand 	   Li- 279
Sand, coarse; decrease

in gravel 	 19 170  Clay, sandy 	 2 281

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well Q,-189--Continued

Sand 22 303 Clay and some sand 	 33 525

Clay,	 soft----- 10 313 Sand and some fine gravel 88 613

Sand and soft clay 	 9 322 Clay, sandy 	 2 615

Sand 	 8 330 Sand and fine gravel---- 22 637

Sand and soft clay 	 6 336 Sand, fine gravel, and
some clay 	 50 687

Sand, some gravel and
boulders 	 12	 f 348 Sand, fine gravel, and

soft clay 	 21 708
Clay,	 soft. 	 7 355

Sand and some fine gravel 32 387
Sand and fine gravel,

scattered boulders 	 16 724

Clay and scattered Sand, soft clay, and thin
boulders 15 402 streaks of hard clay 	 53 777

Sand and some fine gravel 29 431 Sand. and soft clay 	 31 808

Clay, soft and medium--- 9 44o Sand, soft clay, and
some gravel-- - 30 838

Clay, hard, and shale--- 6 446
Sand, fine 	 6o 898

Sand and clay 	 9 455
Sand, fine, and some

Clay, hard; soft layers- 25 48o hard clay	 	 30 928

Sand and gravel 	 10 490 Gravel, boulders, and
lime--- 30 958

Clay	 	   2 492

Well U-1

Owneri White Water Works. Driller Jayne-Texas Co.

Soil	 	   6 6 Gravel 	 8 65

Clay, gray 	 1 7 Clay, yellow 	   38 103

Sand (water)-- 	 25 32 Sand-- --- 	 11 114

Clay, blue 	 3 35 Sand, gray, and gravel-- 13 127

Sand 22 57
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

r
L__

Thickness
(feet)

Depth
(feet)

1 Thickness
(feet)

Depth
(feet)

Well U-3

Owner: White Water Works. Driller: Layne-Texas Co.

Soil and clay 	

Sand and gravel 	

10

20

10

30

Clay, sandy 	

Clay, sandy, hard, dry--

17

8

151

159

Clay,	 soft, black 	 5 35 Clay, red 11 170

Sand and gravel 	 31 66 Sand 	 26 196

Clay, red 	   14 80 Sand and thin layers of
shale 	 13 209

Clay, sandy-- 	 43 123
Shale 	 2 211

Clay,	 red--------------- 11 134

Well u-6

Owner; White Water Works. Driller: Layne-Texas Co.

Soil 	 10 10 -	 Sand and gravel------ Q, 66

Clay, blue 	 1 11 Clay, yellow------------ 20 86

Sand- .- 	 16 27 Sand 	   90

Clay, blue 	 9 36 Clay, yellow 	 8 98

Gravel 	 2 38 Sand-	 	 6 104

Sand 	 19 57 Sand and gravel in layers 23 127

Well U-8

Owner: White Water Works, Driller: Layne-Texas Co.

Soil 	 10 10 Sand 	   18 103

Clay, blue 	 2 12 Clay 3 106

Sand 	   42 54 Sand 	 11 117

Gravel 	   7 61 Clay, yellow 	 13J 130

Clay, yellow------------ 24 85
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well U-13

Owner: Broadus & McGrath. Driller: El Paso Drilling Co.

Gravel and rock 	 5 5 Lime, sandy, medium
hard, brown 	 35 195

No record 	   10 15
Clay 	 5 200

Boulders, loose 	 15 30
Shale, blue 	 48 248

No record- 	 4 34
Lime, hard, brown 	 8 256

Boulders, loose 	 6 40
Shale, blue, and gravel- 8 264

No record 	 14 54
Sand 	 27 291

Lime, hard, white 	 21 75
Shale, sandy 	 6 297

Lime, hard 	 20 95
Shale, blue 	 15 312

Lime, hard, and streaks
of clay 	 10 105 Rock, very hard, broken- 3 315

Lime, hard, and streaks Shale, hard 	 15 330
of clay and gravel---- 13 118

Lime, Shelly 	 26 356
Lime and gravel 	 12 130

Shale, hard--	 _-- 146 502
Gravel and sand 	 9 139

Lime, sandy 	 21 160

Well U-14

Owner: -- Driller:

Boulders 	 50 50 Shale, blue- 40 305

Limestone, soft 	 130 180 Limestone 	 2 307

Shale, yellow 	 10 190 Shale, blue 27 334

Shale, blue (seep) 	 55 245 Sandstone---- -	- 336

Shale, brown 	 15 260 Shale 	 -- 139 475

Coal 	 5 265 Shale, blue, and some
limestone 185 660
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)

Well U-16

Owner: Farmers' Independent Cotton Oil Mills Driller: Layne-Texas Co.

Sand and boulders 	

Sand, hard, and gravel 	

Rock 	

25

59

10

25

84

94

Rock -- 	

Shale, soft, and rock---

Shale, hard streaks 	

6

5

23

345

350

373

Sand and gravel 	 12 106 Shale, hard, and rock--- 70 443

Rock 	 2 108 Shale, sandy, hard, and
rock 	 13 456

Clay 	 20 128
Rock, hard 	 10 466

Sand, hard, and dark
shale 	 13 141 Shale, sandy, hard 	 10 476

Shale, dark 	 46 187 Sand, hard, and shale--- 14 490

Rock 	 140 327 Sand, hard, and shale
streaks 	 60 550

Sand and rock 	 12 339

Well U-1.8

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand and silt 	 58 58 Lime, hard 	 2 94

Gravel 	 12 70 Gravel and boulders 	 25 119

Gravel and boulders 	 2 72 Shale 	 4 123

Gravel and sand 	 10 82 Shale, limy, hard-- 	 159 282

Gravel, coarse 	 10 92

Well U-21

Owner: El Paso Electric Co. Drlller: Layne-Texas Co.

Sand and silt 	 6 6 Sand and gravel 	 19 64

Sand (water) 	 14 20 Clay, sandy, red 	 62 126

Sand 	 25 45 Sand and gravel 	 16 142
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El. Paso County, Texas,
and Dona Ana County, New Mexico--Continued  

Thickness I Depth n
(feet)	 	t (feet)'    

Thickness
(feet)

Depth
(feet)    

Well U-26

Owner: El Paso Electric Co. Driller! Layne-Texas Co.

Sand 	

Clay, red-- 	

40

24

40

64

Sand 	

Clay, sandy

38

5

21+5

250

Sand---- 	 38 102 Sand and clay streaks--- 30 280

Clay and sandy streaks 	 4 106 Clay, sandy 	 37 317

Sand 	   13 119 Sand and clay streaks--- 6 323

Clay and red sand streaks 11 130 Clay 5 328

Sand 	   50 180 Sand and clay streaks--- 16 344

Clay 	 8 207 Lime, broken 	 7 351

Clay and sand 	  19 199

Well U-28

Owner: American Smelting & Refining Co. 	 W. H. Mize.

Sand and caliche------ 28 28 Sand, fine 	 37 384

Clay, brown 	 319 347 nh	 Clay, red--------------- ,
) 389

Well U-29

Owner: American Smelting & Refining Co. Driller: W. H. Mize.

Sand and caliche 	

Clay, red 	

17

28

17

45

Clay, red 	

Sand,	 fine------- 	

2 149

170

Sand 3 48 Clay,	 red--------------- 2 172

Clay, brown- 	  59 107 Clay, sandy 	 62 234

Sand, fine 	 37 144 Clay, brown 	 23 257

Clay j brown 	 1 145 Clay, sandy, dry, and
gravel streaks 	 35 292

Sand 2 147
Andesite,	 fresh----- 	 4 296



6 6 Sand, fine, brown,
(water 15 gpm) 	 	 8 82

40 146
Sand, fine, and red clay 	 10 92

19 65
Sand 	 	 22 114

9 74

Sand 	

Clay, sandy, red 	

Sand and clay streaks

Clay, hard, red 	

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depthi Thickness Depth

(feet) (feetX (feet) (feetl

Well U-31

Owner: American Smelting & Refining Co. Driller: W. H. Mize.

Sand and silt 	 34 34 Sand, fine 	 2 82

Clay, brown 	 46 80 Andesite 	 1 83

Well U-32

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Silt and caliche 	 26 26 Clay 	 1 162

Clay and sand streaks--- 72 98 Sand 	 12 174

Sand 	 38 136 Clay and sand streaks--- 36 210

Sand and clay streaks 	 4 140 Sand 	 32 242

Sand 	 21 161

Well U-36

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand and silt 	 22 22 Sand and clay 	 18 196

Sand 100 122 Sand 	 34 230

Clay, sandy, red 	 24 146 Clay 	 2 232

Sand 32 178

Well U-39

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

(Continued on next page)
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Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness! Depth TiThickness
(feet)	 1 (feet)H	 	  (feet)

Depth
(feet)

Well U-39--Continued

Clay, sandy, red 	 12 126 Sand and clay streaks---

Packsand and clay streaks 16 172 Clay, sandy 	 3

Clay, sandy 	 20 162 Sand 	 52

Sand 	 30 192 Clay 	   5

Clay, sandy 	 5 197

202

205

257

262

Well U -78

Owner: El Paso Electric Co. Driller: Layne-Texas Coo

Sand and silt 	

Caliche and clay	 	

11

32

11

43

Sand 	

Sand and clay streaks---

17

6

122

128

Sand 	 5 48 Clay 	   8 136

Clay 	 15 63 Sand (water 20 gpm) 	 50 186

Sand 	 23 86 Clay 	 2 188

Sand and clay 	 14 100 Sand, broken (water 5 gpm) 12 200

Clay, sandy 	 5 105 Clay 	 2 202

Well U-49

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand 	 1 1 Clay 	 85

Caliche and hard clay--- 17 18 Sand and clay streaks 	 6 91

Caliche,	 clay, and sand- 32 50 Clay, sandy 	 6 97

Sand and clay 10 60 Sand 	 66 163

Sand 	 20 80 Clay, sandy 	 19 182



Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico—Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet)

Well U-51

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand 	

Sand, coarse 	

2

57

2

59

Clay 	

Sand and gravel 	

49

22

220

242

Gravel, coarse 	 10 69 Clay---- 	 2 244

Sand 	 21 90 Sand and clay 	 2 246

Clay, sandy 	 44 134 Sand and gravel 	 6 252

Sand and clay streaks--- 23 157 Sand and clay breaks 	 14 266

Clay 	 5 162 Lime, broken, 15 281

Sand and clay 	 9 171

Well U-53

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand 	 2 2 Clay and sand streaks--- 78 170

Sand and clay 	 54 56 Sand and clay streaks--- 30 200

Gravel, coarse 	 7 63 Sand and gravel	 	 42 242

Sand and clay 	 29 92 Lime,	 broken----- 	 4 246

Well U-54

Owner: El Paso Electric Co. Driller: Layne-Texas Co.

Sand 	 6 6 Clay, red 	 17 76

Clay, sandy, red 	 12 18 Sand and clay streaks--- 24 100

Gravel, coarse, and sand 5 23 Clay, red 	 2 102

Clay,	 sandy, red 	 29 52 Sand streaks, some clay- 20 122

Sand and clay streaks 	 7 59 Gravel, coarse, and sand 10 132

(Continued on next page)
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Lime and shale streaks--

Shale, dark, coal-like--

19

8

Lime and shale streaks-- 13

Lime, hard. 	 38

Quartz 	 8

Shale, limy 	 8

Lime, sandy, hard 	 5

Gravel and boulders---•-	 10	 142

Lime and boulders
	

10	 15 2

Lime, sandy, hard-------	 48	 200

Lime, hard-- 	 	 61	 261

Lime, hard, and shale 	 	 9	 270

Lime, hard--- 	 	 48	 318

Shale, dark, coal-like 	
	

3	 321 

340

348

361

399

407

415

420

Table 2.--Drillers' logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness Depth Thickness Depth

(feet) (feet) (feet) (feet))

Well U-54--Continued

Well U-55

Owner: El Paso Electric Co. Driller: W. H. Mize.

Sand and some gravel Clay, hard, red 	 8 246

streaks 	 44 44
Clay, gray 	 36 282

Clay, sandy, red 	 84 128
Clay, red 	 28 310

Clay, white- 5 133
Clay, gray 	 30 340

Clay, gray 	   7 140
Gravel, fine, and clay

Clay, hard, red 	 12 152 streaks, dry 	 30 370

Gravel and clay streaks- 69 221 Clay, brown 	   15 385

Clay,	 sandy, brown--•--- 10 231 Limestone, blue, and
streaks of brown shale 8 393

Clay, sandy, and gravel
streaks--------------- 7 238

Well U-57

Owner: American Smelting & Refining Co. Driller: W. H. Mize.

Sand and thin gravel Clay, sandy, white 	 10 135
streaks 	 60 60

Clay,	 sandy, red--•----- 9 144
Clay, sandy, red 	 65 125

(Continued on next page)
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Thickness Depth
(feet)	 1(feet)

Thickness Depth
(feet)	 feet) 

Well U-57--Continued

Clay, hard, red 	 10 154,

Clay, sandy, brown 	 6 160

Clay, red 	 57 217

Gravel, fine 	 13 230

Clay, green, and gravel
streaks 	 235

Andesite boulders 	 13

Clay, yellow 	 1

Andesite, altered 	 15

Andesite, fresh 	 2

Table 2.--Drillers° logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well U-58

Owner: American Smelting & Refining Co. Driller: W. H. Mize,

Sand and thin gravel
streaks 	 17 17

Gravel, fine 	 3 101

Shale 	 7 108
Clay, sandy 	 5 22

Clay, brown 	   2 110
Clay, hard, red 	 3 25

Shale, dark-brown- 	 23 133
Clay, sandy 	 23 48

Shale, black 	 19 152
Clay, hard, red 	 9 57

Limestone, dark-blue---- 11 163
Clay, sandy, and thin

gravel streaks 	 41 98
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico

i
Thickness	 Depth
(feet) 	 (feet)

Well Q-25

Owner 	 U. S. Geological Survey.	 Drillers	 B & W Drilling Co.

Sand, fine to very coarse, gravel, small pebbles, and a little
brown clay 	  	 	 10 10

Sand, fine to very coarse, and gravel. 	 10 20

Gravel and pebbles- 60 80

Clay, sandy, brown, and pebbles 	   60 140

Clay, hard, brown, fine sand, and pebbles 20 160

Sand, fine to coarse, brown clay, and pebbles 	 20 180

Clay, sandy, brown ) and pebbles 	 10 190

Sand, fine to coarse, brown clay, and pebbles- 10 200

Clay, sandy, brown 	  20 220

Sand, very fine to coarse, brown clay, caliche, and pebbles--- 10 230

Clay, sandy, brown, caliche, and pebbles 20 250

Sand, very fine to medium, brown clay, and pebbles 	 10 260

Sand, brown, caliche, and pebbles 	 10 270

Clay, sandy, brown, and pebbles 10 280

Clay,	 sandy, brown, caliche, 	 sandstone, and pebbles----------- 10 290

Sand, fine to medium, brown clay, and gravel 	 10 300

Clay, brown, and caliche 10 310

Clay, sandy, brown, and caliche 10 320

Clay, brown 20 340

Clay, sandy, brown, and caliche 20 360
Clay, sandy, brown, coarse sand, and caliche 	 10 370

Sand, fine to very coarse, brown clay, and gravel 	 1.0 380

(Continued on next page)

- 117 -



Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-25--Continued

Sand, very fine to very coarse, caliche, and gravel 	

Sand, fine to coarse, caliche, and gravel---- 	

Sand, fine to coarse, caliche, gravel, and red clay 	

10

10

10

390

400

410

Clay,	 sandy, brown, and caliche 	   10 420

Clay, sandy, brown, caliche, and gravel 	  20 44o

Sand, very fine to medium, brown clay, and caliche 	 20 460

Sand, fine to coarse 	 10 470

Sand, very fine to medium,	 caliche, and gravel------ 	 10 48o

Sand, very fine to coarse, caliche, gravel, and partly

	

bit cut pebbles 	   	 10 490

Sand, very fine to very coarse, gravel, caliche, and pebbles 	 10 500

Sand, very fine to very coarse, gravel, and caliche 	 10 510

Clay, sandy, brown, fine sand, and caliche- 	 30 540

Sand, very fine to medium, gravel, pebbles, and caliche 	 20 560

Clay,	 brown,	 gravel, pebbles,	 and caliche--- 	   20 580

Sand, very coarse, and partly bit cut pebbles of weathered
limestone 2 582

Sand, very coarse, gravel, and partly bit cut pebbles of
varicolored weathered limestone 	  8 590

Sand, very coarse, gravel, and bit cut, mostly brown limestone 10 600

Limestone, brown, bit cut 	   20 620

Well Q-43

Owner	 U. S. Geological Survey.	 Driller-7	 B	 W Drilling Co,

Sand, medium, and thin layer of soil 	 10 1.0

Sand, fine to very coarse, gray and brown clay, and gravel---- 10 20

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-43--Continued

Sand, fine to very coarse, gravel, pebbles, and caliche 	 20 40

Sand, medium to very coarse, gravel, pebbles, and a little
dark-brown clay 	 10 50

Sand, medium to very coarse, gravel, and pebbles 10 60

Gravel and pebbles- 	 10 70

Sand, fine to coarse, gravel, and pebbles--- 	 10 80

Sand, medium to very coarse, gravel, and, pebbles 	 10 90

Clay, sandy, tan, and a little medium to coarse sand 	 10 100

Clay, light-brown 	 20 120

Clay, sandy, light-brown, and caliche---- 	 10 130

Clay, gray and light-brown, and caliche 	 20 150

Sand, medium to coarse, gravel, caliche, and light-brown clay- 10 160

Clay, light-brown medium to coarse sand, and nodular caliche 	

lay, light-brown, medium to coarse sand, nodular caliche, and
a little gravel-

10

10

170

180

Clay, sandy, light-brown 	   10 190

Clay, light-brown, very coarse sand, and gravel--------------- 1 0 200

Clay, light-brown, a little sand, and gravel 	   10 210

Clay, light-brown, caliche, and a little sand and gravel 	 20 230

Sand, medium to coarse, light-brown clay, caliche, and a
little gravel 	  20 250

Clay, sandy, light-brown, a little caliche and gravel 	 	 20 270

Clay, silty, light-brown, caliche, a little sand, and small
gravel 	   20 290

Clay, light-brown, and a little small gravel.--- - 10 300

Clay, sandy, light-brown, and small gravel 	   10 310

(Continued on next page)
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Table 3,-Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona, Ana County, New Mexico--Continued

L
Thickness
(feet)

Depth
(feet)

Well Q-43--Continued

Clay, gray, and caliche 	

Clay, sandy, gray and tan, caliche, and small gravel 	

10

10

320

330

Sand, very fine to coarse, small gravel, and some light-brown
clay

10 34o

Sand, very fine to coarse, small gravel, some light-brown clay,
and some caliche 	 10 350

Clay, sandy, brown. 10 36o

Sand, fine to coarse, sandstone, caliche, and clay 	  20 380

Sand, fine to medium, and caliche 	 10 390

Sand, fine to medium, caliche, and small gravel 	 10 400

Sand, fine to medium, caliche, small gravel, and light-brown
clay 	

20 420

'Clay, sandy, light-brown, and a little small gravel----------- 10 430

and, fine to very coarse, and light-brown clay 20 450

Sand, fine to very coarse, l i ght-brown. clay, and caliche 	 20 470

Clay, light-brown 	  	 	 	 10 48o

Clay, sandy, light-brown, small gravel, and sandstone--------- 20 500

Clay, sandy, light-brown, caliche, and sandstone 	   40 540

Sand, very fine to coarse, caliche, and sandstone 	 • 0 550

Sand, very fine to medium, caliche, sandstone, and clay 	 To 560

Sand, very fine to medium, caliche, clay, sandstone, and small
gravel 	  	

10 5701

Sand, fine to coarse, light-brown. clay, nodular caliche, and
large cuttings of soft sandstone- 10 580

Clay, sandy, light-brown, sandstone, caliche, and small gravel 20 600

Sand, fine to coarse, light-brown clay, sandstone, and caliche 10 610

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-43--Continued

Sand, very fine to very coarse, clay, caliche, and small gravel 10 620

Clay, sandy, light-brown, sandstone, caliche, and small gravel 10 630

Sand, fine to coarse, sandstone, caliche, small gravel, and
clay 10 640

Clay, sandy, brown, small gravel, and sandstone 	   10 650

Clay, brown to gray, fine sand, and caliche 	 10 660

Sand, fine to coarse, sandstone, caliche, and small gravel 	 10 670

Clay, very sandy, light-brown, and caliche 	 10 680

Sand, fine, and caliche- 20 700

Clay, sandy, light-brown, caliche, and sandstone 	 10 710

Sand, fine to very coarse, small gravel, and caliche- 10 720

Sand, fine to very coarse, small gravel, caliche, and some
grayish-brown clay- 10 730

Clay, sandy, gray and brown, and caliche-	 	   10 740

Clay, sandy, gray and brown, caliche, and small gravel-------- 10 750

Clay, silty, light-brown, sandstone, and caliche 	 10 760

Sand, very fine to medium, caliche, clay, and small gravel---- 10 770

Clay, sandy, reddish-brown, sandstone, and gravel 	 20 790

,Sand, fine to coarse, small gravel, reddish-brown clay, and
large fragments of caliche and sandstone 	 7 797

Clay, sandy, light-brown, caliche, and sandstone 	 23 820

Clay, sandy, light-brown, caliche, sandstone, and small gravel 10 830

Clay, sandy, light-brown and gray 10 840

Clay, sandy, light-brown and gray, and caliche 	 10 850

Sand, fine to coarse, small gravel, and caliche 	 10 860

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico---Continued

Thickness
(feet)

Depth
(feet  

Well Q-43--Continued

Sand, fine to coarse,
brown clay 	

small gravel, caliche, and some light-  

Sand, fine to coarse,
and sandstone 	

Clay, sandy, reddish-brown, small gravel, and some caliche----

Clay, very sandy, reddish-brown, gravel, small pebbles of
black limestone, and caliche 	

Clay, very sandy, brown, sandstone, and caliche 	

Sand, fine to medium, brown clay, caliche, and small gravel

Gravel, small, very fine to coarse sand, caliche, and clay

Sand, fine to coarse, small gravel, brown clay, and caliche

Sand, fine, reddish-brown clay, caliche, and small gravel 	

Sand, fine to medium, caliche, clay, and a little small gravel

Clay, sandy, tan and brown, caliche, and a little small gravel

Clay, sandy, reddish-brown, caliche, and a little small gravel

Clay, very sandy, reddish-brown, and small. gravel 	

Clay, very sandy, reddish-brown, small gravel, and some sand-
stone 	

Sand, very fine to medium, small gravel, caliche, and clay-----

Sand, very fine to medium, small gravel, and. sandstone-

Sand, very fine to medium, brown clay, and caliche-

Sand, very fine to medium, brown clay, caliche, and a little
fine gravel. Abundance of finely divided white grains give
salt-and-pepper appearance to sand 	

Sand, very fine to medium, and some brown clay. Sand has salt-
and-pepper appearance.	 White grains appear to be the cement
of a very loosely cemented sandstone 	

(Continued on next page)

small gravel, caliche, light-brown clay

lo 870

30 900

4o 940

20 960

10 970

20 990

20 1,010

20 1,030

20 1,050

7 1,057

13 1,070

lo 1,080

10 1,090

20 1,110

20 1,130

10 1,140

10 1,150

10 1,160

10 1,170



Silt, gray, and very fine to fine sand. Sand has salt-and-
pepper appearance----- 	 	 10

Silt, gray, very fine to fine sand, a little red clay and
small gravel. Sand has salt-and-pepper appearance 	

Silt, gray, and very fine to fine sand

1,180

1,190

1,206

10

Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued 

Thickness
(feet)

Depth
(feet)

Well Q-43--Continued  

Well Q-63

Ownero U. S. Geological Survey. Driller: B & W Drilling Co.

Sand, fine to very coarse, and small gravel. 	 	 20	 201

Sand, medium to coarse, and blue and brown tough clay

Clay, sandy, bluish-gray-- 	

Sand, fine to very coarse, and small gravel

Gravel and very coarse sand. 	

Pebbles and small gravel 	

Pebbles 	

Pebbles and brown clay

Pebbles and brown sandy clay---- 	

Clay, sandy, gray-

Clay, sandy, gray and brown-

Clay, sandy, brown 	

Clay, sandy, brown, and a little caliche-

Sand, fine, brown sandy clay, and caliche

Sand, fine to medium, brown clay, and caliche-

Sand, fine to coarse, brown clay, and caliche 	

Clay, brown, and some fine to medium sand 	

(Continued on next page)

10

10

10

10

30

40

50

60

40 100

10 110

30 140

30 170

10 180

10 190

40 230

20 250

10 260

10 270

20 290

10 300
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth'
(feet;

Well Q-63--Continued

Clay, sandy, brown 	

Clay, sandy, brown, and caliche 	

70

10

370

380

Sand, medium to coarse, brown clay, and caliche 	 20 400

Sand, fine to coarse, brown clay, an 	 caliche 	 30 430

Clay,	 sandy,	 brown------------------. 44o

Clay, sandy, brown, and medium sand 	 20 460

Sand, very fine to coarse, and brown clay 	 20 480

Clay, hard, brown and gray, and fine to coarse sand 	 10 490

:lay, sandy, brown 	  	 30 520

Clay, gray, and fine sand- 10 530

Clay, sandy, brown, and fine sand 10 540

Clay, hard, brown, and fine to medium sand. 	 10 550

Clay, sandy, brown 	   	 10 560

Clay, sandy, brown and red 15 575

Sand, fine to very coarse, gravel, and gray soft sandy clay--- 25 600

Sand, medium to very coarse, and brown hard clay 	 10 610

Clay, sandy, soft, brown, and caliche 	 	 10 620

Clay, sandy, soft, brown 	  	 	 10 630

Clay, sandy, hard, red and brown. 	 10 640

Clay, sandy, soft, brown, and fine to medium sand 	 30 670

Clay, sandy, hard, red and brown, and fine sand 10 680

Clay, red, brown, and light-gray, and fine sand 	   20 700

Clay, brown, caliche, and fine to medium sand- 10 710

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Depth
j (feet

Thickness
(feet)

Well Q-63--Continued

Clay, hard, brown, caliche, and very fine sand 	 10 720

Sand, very fine to medium, and brown soft sandy clay 	 10 730

Clay, very hard, chocolate-brown 	  10 740

Clay, very hard, chocolate-brown, and fine sand 	 30 770

Clay, sandy, gravel, and fragments of black limestone 	 20 790

Clay, sandy, coarse sand, gravel, and fragments of black

limestone 	  	 20 810

Sand, very fine to very coarse, gravel, fragments of black

limestone, and clay 	 10 820

Sand, very fine to very coarse, gravel, and pebbles (hole is

caving) 	   30 850

Sand, very fine to very coarse, gravel, pebbles, and some tan

clay 	   
10 860

Clay, sandy, tan, coarse sand, and gravel 	   30 890

Gravel (hole is caving) 	   	 	 10 900

Clay, sandy, tan, and gravel 	  	 10 910

Clay, fine to medium sand, and pebbles (hole is caving) 	 10 920

Clay, hard, red, fine to medium sand, and caliche 	 10 930

Clay, sandy, tan 	 20 950

Clay, sandy, tan, and pebbles (hole is caving) 	 50 1,000

Clay, sandy, tan, and pebbles (hole is caving); fragments of
black limestone appear to be native to formation 	 20 1,020

Clay, sandy, tan, caliche-cemented sandstone, and gravel 	 20 1,040

Clay, sandy, tan 	   
20 1,060

Clay, sandy, tan, and pebbles (hole is caving)--- 	 20 1,080

Clay, sandy, tan, sand, and pebbles (hole is caving) 	 20 1,100

(Continued on next page)
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Thickness
(feet)

Table 3.--Sample logs of wells in lower Mesilla Valley, it Paso County, Texas,
and Dona Ana County, New Mexico—Continued

Well Q-63--Continued

Clay,	 sandy, tan, coarse sand, 	 gravel, pebbles, and caliche

	

(hole is caving) 	   20 1,120

Clay,	 sandy, tan, coarse sand, gravel, pebbles, and caliche

	

(hole is caving) 	   	  10 1,130

Clay,	 sandy, tan,	 coarse sand, and pebbles of black limestone- 30 1,160

Clay, sandy, tan, fine to medium black sand, gravel, fragments
of black limestone, and pebbles 	 10 1,170

Clay, sandy, tan, fine to medium black sand, gravel, black
limestone, pebbles, and caliche ('hole is caving) 	 20 1,190

Clay, sandy, tan, fine to medium black sand, and black gray
limestone, gravel, pebbles,	 and caliche 	   10 1,200

Well Q-72

Owner:	 U. S. Geological Survey.	 Driller:	 B & W Drilling Co.

Gravel, dark-colored limestone cemented with caliche, and sand 20 20

Sand, fine to medium, angular 	   50 70

Sand, fine to coarse 	 40 110

Sand, very fine to medium 	   	 10 120

Sand, very fine to fine 	   	 	 10 130

Sand, very fine to medium 	   	 	 20 150

Sand, fine to coarse 	 10 160

Sand, very fine to very coarse 70 230

Sand, fine to coarse, and gravel 	 10 240

Sand, clayey, fine to very coarse 	   	 30 270

Sand, clayey, very fine to coarse-- 10 280

Sand, very fine to medium, and caliche 	 10 290

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-72--Continued

Sand, clayey, very fine to medium, gravel, and caliche 	 30 320

Sand, very fine to fine, clay, and caliche 	 10 330

Clay, sandy, and caliche 	   10

Limestone cuttings, dark-gray, cemented with caliche 	 10 350

Limestone cuttings, dark- and light-colored, rounded 	 20 370

Limestone cuttings, dark- and light-colored, rounded	 and

	

some pebbles 	   10 380

Limestone cuttings, dark-colored	 	  	 	 	 50 430

Clay, sandy, and limestone cuttings- lo 440

Sand, clayey, and limestone cuttings 	   40 480

Sand, very fine, and limestone cuttings 	  	 	 10 490

Sand, fine to medium, and limestone cuttings 	   20 510

Sand, very fine to fine, clay, and limestone cuttings 	 30 540

Sand, fine, clay, and limestone cuttings . 10 550

Clay, sandy, buff---- 10 560

Sand, fine, silt, some clay, and limestone cuttings 30 590

Sand, very fine to fine, Silt, and some clay 10 600

Sand, very fine to fine, silt, and many cuttings------ 	 10 610

Limestone cuttings, angular, dark-colored, and caliche-- 	 20 630

Conglomerate, mostly varicolored poorly sorted limestone
cuttings, and caliche--- 	  	 30 660

Clay, buff, and poorly sorted cuttings of conglomerate and
caliche 30 690

Clay, buff, and some fine-grained conglomerate cuttings--•-- 20 710

Conglomerate of dark- and light-colored cuttings, caliche,
and fine to medium sand. 	   	 10 720

(Continued on next page)
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Table ".--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-72--Continued

Clay, buff, cuttings of fine-grained. conglomerate, and sand--- 10 730

Clay, reddish-brown, sandy, conglomerate cuttings, and caliche 10 74o

Clay, very sandy, reddish-brown- 30 770

Clay, buff, and sandstone cuttings---- 	 10 780

Clay, reddish-brown, sandy clay, and limestone cuttings------- 10 790

Clay, brown and yellow, and conglomerate cuttings- .- 	 20 810

1 Clay, buff to brown, and some conglomerate cuttings----------- 10 820

Shale, very hard, dark-gray, reddish-brown c l ay, and some
20 8L-0

Shale, very hard, angular, dark-gray, some clay and gypsum---- 10 850

Shale, very hard, subangular, dark-gray, and gypsum 	 10 86o

Shale, very hard, brittle, dark-gray to gray, angular, and
gypsum 14 874

Well Q-73

Owner	 U. S. Geological Survey.	 Driller	 & W Drilling Co.

Pebbles and gravel, cuttings mostly of limestone, medium sand
and some caliche 	   20 20

Cuttings of limestone, quartz, and chert, and some clay------- 10 30

Sand, medium, pebbles, and clay---- 10

Pebbles of limestone, quartz, and chert, and some clay------ 10 50

Pebbles of limestone, quartz, and. chert, some clay, and medium

	

sand 	   	 20 70

Pebbles of limestone, quartz, and chert, brown clay, and some
medium sand 	 20 90

Sand, fine to very coarse, mostly angular quartz, and some
pebbles	 30

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
( feet

Well Q-73--Continued

Sand, very fine to coarse, and caliche 	 80 200

Sand, fine to medium, buff clay, and caliche 	 30 230

Clay, sandy, buff, and caliche 	 20 250

Clay, buff, caliche, and a few pebbles 	   30 280

Shale, very hard, angular, dark-gray to gray 	 40 320

Well Q-75

Owner:	 U. S. Geological Survey.	 Driller:	 B & W Drilling Co.

Conglomerate, bit cut fragments of caliche-cemented pebbles,
and cobbles and boulders of limestone 	  50 50

,Conglomerate, bit cut fragments, of caliche-cemented pebbles,
cobbles, and boulders, and brown sandy clay 	 30 80

Pebbles, gravel, and very coarse sand 	 20 100

Gravel, and fine to coarse sand 	   	 	 10 110

Sand, fine to coarse 	  	 10 120

No record- 	 	 10 130

Sand, fine to coarse 	 10 140

Sand, very fine to coarse, and caliche 	 40 18o

Sand, medium to very coarse, and caliche 	 10 190

Sand, very fine to coarse, caliche, and a little red clay-- 10 200

Gravel, small, fine to very coarse sand, caliche, and a little
red clay 	 10 210

Clay, sandy, brown, caliche, very fine to medium sand, and red
clay 	  	 	 	 30 240

Clay, sandy, brown, and very fine to fine sand 30 270

Clay, sandy ) brown 	 10 280

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)  

Well Q-75--Continued

Limestone, weathered,
small gravel 	

brown, bit cut fragments, caliche, and
30 310

Limestone fragments, angular, brown, bit cut 	 10 320

Well Q-86

Owner	 U. S. Geological Survey.	 Driller:	 B & W Drilling Co.

Soil, adobe, sand, and small gravel 	   1 0 10

Sand, fine, small gravel, and clay 	   10 20

Pebbles, small, and a little buff clay 	   10 30

Clay, tough, bluish-gray, and medium pebbles 	   10 40

Pebbles, small to medium, some bit cut 10 5o

Pebbles and cobbles, about 75 percent bit cut 	 lo 60

Pebbles, small to large, about 20 percent bit cut----- 20 80

Pebbles and small cobbles, about 20 percent bit cut, and some
sandy clay- 10 90

Clay, buff, pebbles and small cobbles, bit cut 10 100

Clay, gray, gravel, and pebbles 	  10 110

Sand, fine to coarse, caliche, small pebbles, and a little red
clay 	 	 20 130

Clay, sandy, gray, caliche, and a few small pebbles-- 10 140

Sand, fine to medium, sandy clay, and caliche 	 10 150

fine to coarse, and. calicheSand,	 9 10 160

Sand, fine, and buff clay--- 	 10 170

Clay, sandy, fine to medium sand, and caliche 	 10 180

Sand, fine to coarse, and caliche 27 207

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico—Continued

Thickness
(feet)

Depth
(feet)

Well Q-86--Continued

Clay, sandy, fine sand, and a few small pebbles 	   3 210

Clay, sandy, fine sand, small pebbles, and caliche 	 10 220

Clay, silty, a few pebbles, and a little caliche 	 20 240

Clay,	 sandy, a few pebbles, and a little caliche- 	 20 260

Clay 	   	 10 270

Clay, silty, and a few pebbles 10 280

Sand, fine, and clay 	  	 10 290

Sand, very fine to medium, clay, and caliche 	 20 310

Clay, sandy 	 10 320

Sand, fine, and clay 10 330

Sand, fine, and a little Clay•— 10 340

Sand, fine, and clay 	 10 350

Clay, medium sand, and some gravel 	   10 360

Clay, fine to medium sand, and caliche 	 40 400

Sand, fine to medium, caliche, and some gravel 	  	 30 430

Clay, fine sand, and black subangular gravel 	 10 440

Sand, very fine to coarse, clay, caliche, and gravel 	 10 450

Clay, sandy 	   20 470

Clay, and very fine. sand. 	 20 490

Sand, very fine, and some clay .	  20 510

Sand, very fine to medium, and sandstone fragments-	 	 10 520

Sand, very fine 	   10 530

Sand, very fine to fine--- 	  	 20 550

(Continued on next page)
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Table 3--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-86--Continued

Sand, fine to coarse, and a little gravel 	

Sand, fine to coarse, clay, small gravel, and caliche 	

Sand, very fine to fine 	

10

20

10

560

580

590

Sand, fine to coarse, and a little gravel 	 30 620

Sand, very fine to coarse, clay, gravel, and caliche 	 30 650

Sand, very fine to coarse, and silt 	 20 670

Sand, very fine to fine, and silt 	 10 680

Sand, very fine to coarse, and some gravel--- 	 10 690

Sand, very fine to coarse 	 10 700

Clay and gravel 	 10 710

Clay, gravel, and fine sand 	   30 740

Sand, fine to coarse, and gravel 	 10 750

Clay, sandy 	 40 790

Sand, fine, and sandy clay 	  50 840

Sand, fine to medium, sandy clay, and a little gravel 	 30 870

Sand, fine, and sandy clay 	   50 920

No record---- 	   20 940

Sand, fine to very coarse, gravel and small partly bit cut
pebbles 	 10 950

Limestone, gray to black and brown 	  951

Well Q-134

Owner:	 U. S. Geological Survey 	 Driller:	 B & W Drilling Co,

Gravel, pebbles, cobbles,

Gravel and pebbles 	

and boulders 	

(Continued on next page)
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Table 3--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,

and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)  

Well Q-134--Continued

Gravel, pebbles, and pink clay 	

Gravel, pebbles, and tan clay 	

Sand, fine to coarse, gravel, pebbles, and pink clay 	

Clay, tan 	

Clay, sandy, tan, gravel, and caliche 	

Clay, tan and pink 	

10

10

10

10

20

10

30

4o

50

60

80

90

Clay,	 sandy, tan--- 	   	  4o 130

Clay, sandy, hard, tan and pink 	  	 10 140

Clay, sandy, gray, and p ink hard clay, and nodular caliche 	 20 160

Clay, sandy, tan 10 170

Clay, sandy, tan, caliche, and soft sandstone 	 20 190

Clay, sandy, tan, and caliche- 10 200

Clay, sandy, tan and gray, and nodular caliche 	   20 220

Clay, sandy, tan, and caliche 	 	 10 230

Clay, tan. and gray, coarse to very coarse sand, and small
gravel 	 10 240

Clay, sandy, tan, and soft gray clay, small gravel, and caliche 10 250

Clay, sandy, tan 	 20 270

Sand, fine to medium, and tan hard clay---- 	  10 280

Clay, sandy, tan 	   	 	 10 290

Clay, sandy, tan and gray, caliche 10 300

Sand, very fine, clay, and some gravel-- 	  20 320

Sand, very fine to very coarse, some clay and gravel 10 330

Clay, sandy, tan, coarse sand, and some gravel 	   10 340

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico—Continued.

Tbjcxness IDepth
(feet)

Well Q-134—Continued

Clay, tough, tan, fine to very coarse sand, and gravel------- 10 350

Conglomerate of partly bit cut gravel and pebbles 	 20 37C

Conglomerate of very coarse sand, gravel, and pebbles----- 10 380

Conglomerate of partly bit cut gravel, pebbles, and caliche 	 20 400

Limestone, gray and brown, bit cut 	   7 40T

Well Q-172

Owner: City of El Paso. Driller: 	 City of El Paso,

Sand, coarse to medium	 20

Sand and fine gravel 	

Gravel, fine 	 	 20

Gravel coarse, and coarse sand 	 	 10

Boulders and coarse gravel 	 	 Tn

Sand, coarse 	

Sand, fine, and gravel--- 	 	 10

Sand, medium 	 	 10

Sand, fine, and clay streaks 	 	 10

Sand, fine 	 	 20

Sand, medium 	

Clay, buff, and sand 	 	 10

Sand, medium 	 	 20

Sand, very fine, and caliche 	 	 10

Sand, fine, and gravel 	 	 10

Sand, medium 	 	 10

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County ) Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-172--Continued

Gravel, fine, and sand 10 240

Sand, fine 	 10 250

Sand, fine, and shale-	 10 260

Sand, medium 	 10 270

Sand and caliche 	   10 280

Sand, medium 	 10 290

Sand and clay stringers 	 10 300

Sand and buff and blue shale 	 10 310

Clay, buff 	   10 320

Sand y medium 	 10 330

Sand,	 coarse- 30 360

Sand, biotite, and shale 	 10 370

Sand, medium 	 10 380

Sand and shale breaks 	 10 390

No record 	   10 400

Sandstone, coarse 	 20 420

Sand, medium 	 10 430

Sand and caliche 	 10 44o

Sand and small gravel 	   lo 45o

Sand, fine, and caliche 	  10 46o

Sand, fine, and gravel 	   	 	 lo 47o

Sand, medium---- - lo 48o

Clay, buff.- 20 500

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-172--Continued

Clay, sand, and gravel 	  10 510

Clay, buff 	  	 	 10 520

Clay, red 	  	 10 530

Clay, brown 	 10 540

Clay, buff 	   	 20 560

Clay, sandy 	 10 570

Sandstone 	 30 600

Sand, fine, and caliche 	   10 610

No record 	   10 620

Sand, fine, and red clay 	   	 10 630

No record 	   	  	 10 64o

Sand, fine 	   60 700

Clay, sandy, and gravel 	   10 710

Sand, very fine, and gravel- 	  	 720

Sand, very fine----- 	 20 740

Sand and fine gravel 	   	 	 10 750

Silt 	 10 760

Sand, very fine, and biotite-	 	  	  10 770

Sand, very fine, and fine gravel 	 20 790

Sand, very fine, and coarse gravel 10 800

Sand, very fine--- 	   	 	 90 890

Sand, medium 	   10 900

Sandstone, very fine grained 	 20 920

Sandstone and shale 	 10 930

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Aria County, New Mexico--Continued

Thickness
(feet)

Depth
(feed

Well Q-172--Continued

Sandstone, very fine grained 	 20 950

Sand and clay 	   10 960

Sandstone, very fine grained 	 30 990

Sand, medium 	  	 	 	 50 1,040

Sandstone, fine 	  	 10 1,050

Sand, fine- 10 1,060

Sand, medium---- - 10 1,070

Gravel, small, sharp. 	   	 10 1,080

Sand, medium 	 10 1,090

Shale and limestone-------- 10 1,100

Limestone, hard. 	 10 1,110

Limestone and shale 	 10 1,120

Limestone, dark-gray.	 10 1,130

Limestone, light-gray- 10 1,140

Limestone and sandstone 	 10 1,150.

Limestone 	 10 1,160

Shale, buff 	 10 1,170

Sandstone, hard, fine•grained 	 31 1,201

Well Q-173

Owners City of El Paso. Driller: City of El Paso.

Sand, medium to coarse, and some brown clay.-

Sand, medium to coarse, and gravel- -

(Continued on next page) 
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-173--Continued

Sand, medium 	   10 30

No record 	 90 120

Sand, medium to coarse, gravel, and some clay 	 10 130

Clay and some medium sand 	   10 140

Sand, medium to coarse, and clay----- 	 10 150

Sand, medium to very coarse, and clay 	 90 240

Clay, and medium to very coarse sand 	 10 250

Sand, medium to coarse, and clay 	 10 260

Sand, medium to very coarse, and clay 	 20 280

Sand, medium to coarse, and clay 	 10 290

Clay, and medium to very coarse sand 	 10 300

Sand, medium to very coarse, and clay 	 10 310

Clay, and medium to very coarse sand 	 20 330

Sand, medium to very coarse, clay, and some gravel 	 30 360

Sand, medium to very coarse, and clay 	 30 390

Clay and medium to very coarse sand 	 20 410

Sand, medium to very coarse, clay, and some gravel 	 10 420

Sand, medium to very coarse, some clay and gravel 	 10 430

Sand, medium to coarse, and some clay 	   10 440

Sand, medium to very coarse, clay, and gravel 	 10 450

Sand, medium to very coarse, some clay and gravel 	 10 460

Sand, medium to very coarse, and some clay 	 10 470

Sand, medium to very coarse, and some gravel 	 10 480

Sand, medium to coarse, clay, and some gravel 	 10 490

(Continued on next page)
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Table 30--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-173--Continued

Sand, medium to very coarse, and clay 	 10 500

Clay and some sand 	 20 520

Clay, sand, and gravel 	   	  10 530

Clay and sand 	   	 10 540

Clay, sand, and gravel-- 	   	  40 580

Sand, medium to very coarse, clay, and some gravel- 	 20 600

Sand, medium to very coarse, and clay----- 	 10 610

Sand, medium to very coarse, and some clay 	   20 630

Gravel, clay, and sand 	   20 650

Gravel, medium to very coarse sand, and clay 	 10 660

Sand, medium to coarse-- 10 670

Sand, medium to coarse, and some gravel 10 680

Sand, medium, and some gravel 	 10 690

Gravel, medium sand, and some clay 20 710

Gravel and medium to coarse sand. 	   	 10 720

Sand, medium to coarse, and gravel. 	 10 730

Sand, fine to medium, clean, well-sorted- 50 780

Sand, gravel, and clay 	 10 790

Gravel, fine sand, and some clay 10 800

Sand, fine to very coarse, gravel, and some clay 	 10 810

Gravel, fine to medium sand, and clay 	 10 820

Sand, fine to coarse, gravel, and clay 	   	 10 830

Gravel, fine to coarse sand, and some clay 	 10 84o

Sand, fine to very coarse 	   	 	 	 20 860

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

10 870

10 880

10 890

10 900

10 910

40 950

10 960

10 970

10 980

20 1,000

10 1,010

10 1,020

20 1,040

10 1,050

10 1,060

10 1,070

10 1,080

20 1,100

10 1,110

10 1,120

20 1,140

10 1,150

10 1,160

Well Q-173--Continued

Sand, fine to coarse 	

Sand, fine to medium--- 	

Sand, fine to coarse, gravel, and some clay 	

Sand, fine to very coarse, and clay 	

Gravel, clay, and some sand 	

Gravel, clay, and some fine sand--- 	

Gravel, clay, and sand-- . - 	

Gravel, some clay, and sand 	

Gravel, fine sand, and clay 	

Gravel, fine to coarse sand, and some clay

Gravel, sand, and clay 	

Gravel and fine to medium sand 	

Sand, fine to very coarse• 	

Sand, fine to very coarse, and some clay

Sand, fine to coarse

Sand, fine to very coarse 	

Sand, clean, fine to medium, angular limestone fragments, and
some gravel

Limestone fragments, angular 	

Sand, fine to medium, some gravel, and limestone fragments----

Limestone fragments, some sand, and clay 	

Limestone fragments and fine to medium sand 	

Limestone fragments, sand, and clay 	

Limestone fragments and fine to medium sand 	

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-173--Continued

Sand, fine to medium, and some limestone fragments 	 10 1,170

Sand, fine to medium, some limestone fragments, and clay 	 10 1,180

Sand, fine to very coarse, and some limestone fragments 	 10 1,190

Sand, fine to very coarse, and some clay and limestone 	 10 1,200

Sand, fine to coarse, and some clay 	 10 1,210

Sand, fine to coarse, gravel, and some limestone fragments 	 10 1,220

Sand, clay, and gravel- 10 1,230

Sand, fine to coarse, and some clay and gravel 	 10 1,240

Sand, gravel, and some clay 	   10 1,250

Sand, fine to medium, and some gravel 	 12 1,262

Well Q-174

Owner:	 City of El Paso.	 Driller:	 City of El Paso.

Sand, fine 	 20 20

Sand, coarse- 10 30

Sand, fine 	   10 4o

Sand, medium- 10 50

No record 	   	 lo 60

Sand and gravel- - 10 70

Sand, medium 	   50 120

Sand, coarse, and gravel•	 	 	 10 130

Sand, coarse, and caliche 10 140

Sand and clay‘	 1 0 150

Gravel and sand 	   30 180

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Depth
(feet)1

Thickness
(feet)	 I

Well Q,-174--Continued

Sand, fine 	  10 190

Gravel and sand 	 20 210

Sand, medium 	  10 220

Sand, fine 	 10 230

Shale and sand 	 10 240

Sand, medium 	   20 260

Sand and shale 	 10 270

Sand, medium 	 4o 310

Sand, fine 	   70 380

Sand and caliche 	 10 390

Sand, fine 	   10 400

Clay and sand 	 10 410

Sand, medium 	   10 42o

Sand, fine 	 4o 46o

Sand and caliche 	 10 47o

Sandstone 	   10 48o

Sand, fine 	 20 500

Sand and clay 	 10 510

Sand, fine 	   50 56o

Sand and gravel 	  10 570

Sand and clay 	 10 58o

Sand, medium 	 10 590

Sand and shale 	  	 10 600

(Continued on next page)



Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-174--Continued

Sand, coarse 	

Sand. and gravel 	   

lo

To

610

620

Sand, fine 	   lo 630

Sand, medium 	 lo 64o

Sand, fine, black 	   	 10 650

Sand, shale, and caliche 	 10 660

Sand, medium 	 10 67o

Sand, shale, and caliche 	 10 680

Sand, medium 	   	 	 10 690

Shale and sand 	 10 700

Sand, medium 	   lo 710

Sand and caliche- 10 720

Sand, fine 	   	 10 730

Sand and caliche 	   	 20 750

Sand, medium, red 	 	 	 120 870

Sand and shale 	 10 880

Sand, medium 	   	 	 20 900

Sand, and some shale 	   10 910

Sand, medium, red 	 30 940

Sand, medium 	   40 980

Sand, black 	   	 	 	 	 	 20 1 000

Sand, medium, red 	 	 50	 1,050

Sand and shale

	

	 	 10	 1,060

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)]

Well Q-174--Continued

Sand, medium 	 20 1,080

Sand, fine 	 30 1,110

Sand, coarse 	 10 1,120

Sand and caliche 	 20 1,140

Sand, medium 	 10 1,150

Well Q-176

Owner:	 City of El Paso. Driller: City cf El Paso.

Surface sand 	 10 i	 10

Gravel, fine 	 20 30

Gravel and sand 	 30 60

Sand, fine 	 80 140

Sand, medium 	  10 150

Sand, coarse 	   30 180

Sand and gravel 10 190

Sand, coarse, and gravel 10 200

Gravel, very fine 	 10 210

Gravel, fine 	   10 220

Gravel, sand, and caliche 10 230

Gravel, coarse, and sand 10 240

Sand, medium, and caliche .. 	 40 280

Sand, medium 	 30 310

Sand, fine 	 30 340

Sand, medium 	 10 350

(Continued on next page)
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Table 3.•-Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-176--Continued

Sand, coarse, and caliche 	 10 360

Sand, fine 	 10 370

Sand, medium 	 30 400

Sandstone, medium-grained 	 10 410

Sand, medium 	 10 420

No record 	   	 10 430

Sand, medium 	   	 10 440

Boulders and sandstone 	   20 460

Clay and sand 10 470

Sandstone 	 20 490

Sand and red clay streaks 	 10 500

Sand, medium 	   	 10 510

Sandstone, medium-grained 20 530

Sand and red clay streaks 	 10 540

Sand, medium 	   20 560

Sand and gravel 	 10 570

Clay, sandy 	   	 	 10 580

Shale, calcareous 10 590

Shale and sand 10 600

Sand, medium to coarse 10 610

Sand, medium 	 10 620

Sand, caliche, and shale	 	 10 630

Sand, red, and caliche 10 640

Sand, medium 	   10 650

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)  

Well Q-176--Continued

Sand, fine 	

Sand, medium, red 	

Sand, fine 	

Sandstone 	

Clay 	

Limestone-- 	

260

20

70

20

20

32

910

930

1,000

1,020

1,040

1,072

Well Q-178

0wnerJ	 City of El Paso.	 Driller:	 City of El Paso.

Soil and fine sand----- 	   10 10

Sand, fine, red 	   10 20

Sand, fine, tan and gray, and small gravel-- 	  30 50

Gravel, small, and tan and gray sandstone 	  10 60

Clay, tan and gray fine sand, and some gravel 	 10 70

Sand, medium to coarse, tan to gray, and coarse gravel 	 10 80

Sand, fine to medium, and gravel 	 24 104

Shale, soft, brown, and trace of mica 	 3 107

Sand, fine, gray, and gravel 	  15 122

Clay, soft, brown, and some gravel 	 12 134

Sand, fine to medium, shale, and caliche 	 84 218

Clay, soft, brown, and some medium sand 	  7 225

Sand, fine to medium, tan to gray 	 10 235

Sand, fine to medium, and brown clay 	 10 245

Sand, fine to medium, a little clay, and caliche stringers 	 10 255

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-178--Continued

Clay, medium-hard, brown, and some tan to gray fine sand 	 10 265

Clay, brown, streaks of fine-grained sandstone, and some light-
purple shale 	   10 275

Sandstone, fine-grained, gray, and streaks of purple and green
shale 	   20 295

Clay, brown, and some gray fine sand 10 305

Clay, brown 	 20 325

Sand, fine 	   10 335

Sand, fine, and brown clay 	 10 345

Clay, gumbo, brown 10 355

Clay, gumbo, and some gravel- 10 365

Clay, gumbo, and fine sand- 10 375

Sand, fine- 10 385

Sand, fine, gray to tan, and brown clay 	  	  20 405

Clay, gumbo, brown, and gray fine to medium sand 	 30 435

Clay, gumbo, brown 	 30 465

Sand, fine, and some clay-- 30 495

Sand, fine to medium, gray to tan, some gravel and clay streaks 4o 535

Clay, brown, and some gravel 	  	 10 545

Sand, fine to medium, gray to tan . 10 555

Sand, fine to medium, and brown clay- 10 565

Clay, brown, and some gravel 	 10 575

Sand, fine to medium, small gravel, and clay 	 20 595

Sand, fine, gray sandstone, and hard brown clay 10 605

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)  

Well Q-178--Continued

Clay, hard, brown, and some fine sand 	

Sandstone, fine-grained, and brown hard clay 	

Clay, hard, brown 	

Clay and gray to tan fine sand--

Sand, fine, and brown clay streaks 	

Sand, fine, and small gravel. 	

Sand, fine, and some thin clay layers-

Sand, fine 	

Sand, fine, hard brown clay streaks------

Sand, fine

Sand, fine, and trace of brown shale

Sand, fine, reddish-brown--

Sand, fine, reddish-brown, and some soft clay

30

10

10

20

30

20

4o

20

10

90

10

90

10

635

645

655

675

705

725

765

785

795

885

895

985

995

Sand, fine, and some gravel 	  10 1,005

Sand, fine, and clay streaks---- 10 1,015

Sand, fine, reddish-tan 	 60 1,075

Sand, fine, and brown shale streaks 	 	   50 1,125

Sand, fine, and gray fine-grained sandstone 10 1,135

Sand, fine, tan to gray-	 	 20 1,155

Sand, fine, and shale streaks-- 10 1,165

Shale, light-tan, gray to tan fine sand, and some gravel--- 10 1,175

Sand, fine, small gravel, and some light-tan shale streaks---- 10 1;185

Sand, fine, small gravel, and some tan shale streaks---------- 6o 1,245

Clay, black, gray fine sand, and some gravel 	 10 1,255

(Continued on next page)
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Table 3.--Sample logs of wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Thickness
(feet)

Depth
(feet)

Well Q-178--Continued

Clay, hard, brown, and black shale 	 16 1,271

Igneous rock, possibly latite or rhyolite with calcite in
fractures (cored:	 1,272 to 1,285 ft.) 	 114 1,385

Sand, medium, brown, and brown clay with igneous rock streaks- 20 1,405

Shale, reddish-brown, and streaks of igneous rock 	 30 1,435

Sand, medium, tan to gray, and streaks of clay and igneous
rock 	 50 1,485

Sand, fine, and tan clay 	 10 1,495

Clay, tan 	 10 1,505

Clay, gumbo, and streaks of igneous rock 	 110 1,615

Shale, gray, and streaks of igneous rock and gumbo clay 	 90 1,705



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico
(In feet below land-surface datum)      

Date
Water
level Date

Water
level Date

Water
level           

Well J-1

Owner: Mrs. M. L. Somerville.

June 16,	 1952 27.1 Jan. 19,	 1955 27.7 Jan. 9, 1958 30.5

Feb. 13,	 1953 27 .4 Jan. 16, 1956 29.1 Jan. 14, 1959 26.0

Nov. 8, 1954 28.0 Jan. 9, 1957 30.3

Well J-2

Owner:	 Jack Cox.

June 16, 1952 15.2 June 6,	 1955 16.7 Apr. 26, 1956 17.0

Feb. 13, 1953 15.2 Sept.27 17.6 June 19 17.3

Nov. 8, 1954 15.9 Jan. 1956 16.7 Jan. 9, 1957 17.2

Jan. 19, 1955 15.4

Well J-3

Owner: Mrs. W. H. Haas.

June 16,

Feb.	 13,

Jan. 19,

1952

1953

1955

9.1

9.7

10.3

Jan.

Jan. 9,

1956

1957

12.3

13.1

Jan.

Jan.

9,

14,

1958

1959

13.6

7.8

Well K-1

Owner: E. W. Moore.

Feb.

Nov.

Jan.

13,

8,

19,

1953

1954

1955

10.0

11.4

10.7

Jan.

Jan.

16,

9,

1956

1957

12.6

13.9

Jan.

Jan.

9,

14,

1958

1959

12.7

8.6



Table 4.--Water levels in wells in lower. Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued      

Date
Water
level Date

Water
level Date

Water
level           

Well K-3

Owner: Dairy Farm Co.

Jan. 18,	 1952	 9.8 Jan. 16, 1956 12.1 June 12, 1958 11.2

Feb.	 12, 1953	 17.8 June 19 14.5 Jan. 13, 1959 9.9

Jan. 19, 1955	 11.3 Jan. 9, 1957 13.3

June	 6	 17.4 Jan. 9, 1958 12.0

Well K-4

Owner:	 -- Colquitt.

June 18, 1952	 7.5 Nov. 1954 8.8 Jan. 16, 1956 9.0

Feb.	 12, 1953	 10.4 Jan. 19, 1955 8.5 Jan.	 9, 1957 9.9

Well K-7

Owner:	 Landers & Amos.

Feb.	 10, 1953	 29.5 Jan. 16, 1956 33.8 Jan.	 9, 1958 33.4

Nov.	 8,	 1954	 31+.0 Jan. 1957 34.5 Jan. 13, 1959 34.3

Well K-

Owner:	 Landers & Amos.

Jan.	 18,	 1952	 31.6 June 6, 1955 36.3 June 19, 1956 36.0

Feb.	 10,	 1953	 32.0 Sept.27 35.7 Jan.	 9, 1957 31.7

Jan. 19,	 1955	 33.1 Jan. 16, 1956 32.2 Jan.	 9, 1958 31.8

Apr. 25	 35.8 Apr. 26 35.1 Jan. 13, 1959 31.8

Well K-10

Owner:	 Anthony Cemetery.

IFeb. 10, 1953	 28.6 Nov. 8, 1954 28.6 Jan.	 19,	 1955

(Continued on next page)
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Owner: M. L. Thomas.

Well P-4

Nov. 13, 1953 18.5 Apr. 25, 1955 19.4

Nov.	 9, 1954 19.6 June 6 20.0

Jan,	 19, 1955 18.8 Sept.27 21.3

Well Q-1

Owner: Ralph Haas,

June 16, 1952 9.6 Jan. 19, 1955 10.7

Feb. 13, 1953 9.6 Jan. 16, 1956 14.0

Nov.	 8, 1954 11.4 Jan. 9, 1957 15.7

Well Q-3

Owner: Mrs. Whip Robinson.

June 12, 1952 13.7 Jan. 19, 1955 14.6

Feb.	 13, 1953 13.3 Jan. 16, 1956 17.3

Nov,	 9, 1954 15.3 Jan. 9, 1957 18.3

-	 152	 -

Jan. 17, 1956 20.3

Jan. 9, 1957 22.2

Jan. 14, 1959 17.9

Jan. 9, 1958 13.3

Jan. 14, 1959 8.0

Jan. 9, 1958 16.9

Jan. 14, 1959 11.7

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level Date

Water
level Date

Water
level

Well K-10--Continued

June 6,	 1955 30.6 June 19, 1956 30.7 Jan. 9, 1958 28.0

Jan. 16, 1956 28.2 Jan.	 9, 1957 28.4 Jan. 1959 28.1

Well P-2

Owner:	 C. D. Little.

Nov. 13, 1953 10.9 Jan. 17, 1956 12.7 Jan. 9, 1958 13.9

Nov. 9,	 1954 11.8 Jan.	 9, 1957 14.6 Jan. 1959 9.8

Jan. 19,	 1955 11.5



Jan. 17, 1952	 12.4

Feb. 13, 1953	 12.0

Jan. 16, 1956	 15.2

Jan. 9, 1957	 16.4

June 12, 1958	 12.2

Oct. 23	 10.5

Nov.	 9, 1954	 13.6

Jan.	 19, 1955	 13.6

Jan.	 9, 1958	 14.9 Jan.	 13, 1959	 11.7

Feb. 12, 1953	 11.2 Nov.	 8,

Apr. 21	 10.6 Jan. 19, 1955	 11.1 Jan.	 9, 1958	 11,8

June 11	 10.4 Jan. 16,	 1956	 12.0 Jan.	 13,	 1959	 10.1

Jan.	 8, 1954	 10.5

1954	 11.8 1957	 12.4

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued       

Water
level 

Water
level 

Water
levelDate Date Date      

Well Q-9

Owner: T. S. White.

Feb.	 13,	 1953	 13.2 Jan. 16, 1956	 15.6 Jan.	 9,	 1958	 15.0

Nov,	 9, 1954	 14.1 Jan.	 9, 1957	 17.0 Jan.	 13,	 1959	 11.2

Jan. 19,	 1955	 14.0

Well Q-10

Owner: E. Tellez.

Well Q-11

Owner: j, W. Edmunsen.

Well. Q-13

Owner: M. Baca.

1954 4.2 Sept.27, 1955 4.7 Jan. 9, 1957 6.9

1955 5.1 Jan. 16, 1956 6.1 Jan. 9, 1958 5.9

4.9 Apr. 26 3.3 Oct. 23 3.0

5.3 June 19 4.8 Jan. 13, 1959 4.6

Nov. 8,

Jan. 19,

Apr. 25

June 6



Jan. 20, 1955	 21.8

Jan. 16, 1956	 22.7

Jan. 10, 1957	 23.8

Jan. 9, 1958	 23.9

June 12	 24.4

Jan. 13, 1959	 22.6

Jan. 10, 1952	 22.9

Feb. 12, 1953	 20.2

Nov. 9, 1954	 22.6

Owner; M. R. liemley,

Aug. 28, 1951	 16.3

Feb. 16, 1953	 9.3

Nov. 9, 1.954	 15.9

Owner; Gus Eminger.

Jan- 17, 1952 5.2

Feb. 16, 1953 7.6

Nov. 9, 1954 10.0

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level Date

Water
level I Date

Water
level     

Well Q-16

Owner; C. C. Woodward.

Jan, 1952 9.8 Jan. 20, 1955 10.6 Jan. 9, 1958 11.2

Feb. 1953 11.0 Jan. 16, 1956 11.2 Jan. 15, 1959 10.1

Nov. 9, 1954 11.1

Well Q-18

Owner; Mrs. Anna L. Andreas.

Well Q-27

Owner; U. S. Bureau of Prisons.    

Jan. 20, 1955	 44.4 Jan. 10, 1958	 48.8 

Jan. 16, 1956	 45.6    

Well. Q-37

Jan. 19, 1955 10.1. Nov. 1, 1957 10.8

Jan, 17, 1956 11.8 Jan, 9, 1958 11.0

Jan. 10, 1957 11.5 Jan. 13, 1959 9.2

Well Q-38

Jan. 19, 1955 8.5 Jan. 9, 1958 9.8

Jan. 10, 1957 10.3 Jan. 13, 1959 7.3
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Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued      

Date
Water
level Date

Water
level Date

Water
level               

Well Q-39

Owner: W. C. Huber.

Jan. 17, 1952 8.8 Nov. 9, 1954 11.4 Jan. 10, 1957 14.7

Feb. 13,	 1953 8.7 Jan. 19, 1955 11.1 Jan. 9, 1958 14.2

Jan. 8,	 1954 8.6 Jan, 17, 1956 12.9 Jan. 14, 1959 7.3

Well Q-41

Owner:	 H. A. Sexton.

Jan. 17, 1952 10.6 June 6, 1955 14.8 Jan. 9, 1958 15.7

Feb. 13, 1953 10.4 Jan. 11, 1957 17.0 Jan. 13, 1959 9.1

Nov. 9, 1954 13.3

Well Q-46

Owner: Caroline Hayes.

Feb.

Nov.

Jan.

13,

9,

19,

1953

1954

1955

12.9

14 .8

13.0

Jan.

Jan.

17,

9,

1956

1957

16.1

17.7

Jan.

Jan.

9,

14,

1958

1959

17.6

10.3

Well Q-47

Owner! Marvin Hayes.

Feb.

Nov.

Jan-

13,

9,

19,

1953

1954

1955

10.4

13.6

12.8

Jan.

Jan.

17,

9,

1956

1957

15.1

17.3

Jan.

Jan. 14,

1958

1959

16.5

9.1

Well Q-48

Owner! Beckley & Whittington.

Feb.

Nov.

13,

9,

1953

1954

10.7

13.7

Jan.

Jan-

19,

17,

1955

1956

13.4

1 5.9

Jan.

Jan. 9,

1957

1958

17.8

17.5
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Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level Date

Water
level    

Water
Date
	 level

Well Q-50

Owner: -- Lamar.

Feb. 16, 1953 11.7 Jan. 17, 1956 13.7 Jan. 10, 1958 16.2

Nov. 10, 1954 12.7 Jan. 10, 1957 15.7 Jan. 13, 1959 11.6

Jan. 20, 1955 12.1

Well Q-51

Owner: J. R. Alvarez.

Feb. 11, 1953 14.1 Jan. 20, 1955 14.0 Jan. 1958 18.9

Nov.	 9, 1954 14.5 Jan. 10, 1957 18.0 Jan. 13, 1959 13.1

Well Q-52

Owner: L. K. Thompson.

June 13, 1952 14.6 Jan. 20, 1955 15.6 Jan. 1957 20.2

Feb. 18, 1953 14.1. Jan. 17, 1956 18.0 Jan. 13, 1959 13.4

Nov,	 9, 1954 16.1.

Well Q-53

Owner: E. H. Crossett.

June 13, 1952 46.3 Sept.27, 1955 49.8 Jan. 10, 1957 48.4

Feb. 16, 1953 46.5 Jan. 17, 1956 47.3 Jan. 10, 1958 48.9

Jan.	 20, 1955 45.3 June .19 49.7 Jan. 13, 1959 44.8

June	 6 50.9

Well Q-55

Owner: L. K. Thompson.

June 13, 1952	 14.0 1	 Feb. 18, 1953	 12.2

(Continued on next page)
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Date Date
Water
level

Water L	 Water
level	 Date	 level

Well Q-55--Continued

1954 16.0 Jan. 17, 1956 18.5

1955 15.1 Jan. 11, 1957 20.3

Well Q-58

Mrs. J. F. Bennett.

1953 12.2 Jan. 17, 1956 17.9

1954 15.7 Jan. 11, 1957 19.0

1955 16.0 June 26 20.6

Well Q-59

M. E. Garcia.

1952 14.5 June 6, 1955 18.5

1953 13.6 Sept.27 lo	 1_,._

1954 16.1 Jan. 17, 1956 17.8

1955 15.6 Apr. 26 21.2

17.8

Well Q-60

Louis H. Brandt

Nov. 10,

Jan. 20,

Owner:

June 13,

Feb. 16,

Nov. 9,

Jan. 20,

Apr. 25

Owner:

Owner:

Feb. 18,

Nov. 10,

Jan. 20,

Jan. 9, 1958 20.6

Jan. 13, 1959 13.1

Jan. 1958 19.0

June 12 17.2

Jan. 13, 1959 11.3

June 19, 1956 21.5

Jan. 1957 20.0

Jan. 9, 1958 20.2

Jan. 13, 1959 12.8

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Feb.	 16, 1953 9.0 Jan. 17, 1956 13.5 Jan. 1958 14.6

Nov.	 9, 1954 12.1 Jan. 10, 1957 15.6 Oct. 17 7.5

Jar...	 20, 1955 11.4 Nov. 1 14.2 Jan. 13, 1959 7.9

Well Q-65

Owner: M. R. Hemley.

Aug. 28, 1951 6.8 Feb. 16, 1953 6.7 Nov. 1954 7.0

(Continued on next page)
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Owner: Donald Keily.

Feb. 12, 1953 77.0

Nov. 10, 1954 79.7

Jan. 20, 1955 79.1

Apr. 25 80.0

Owner: Ellison Lott.

Jan, 10, 1952 54.1

Feb. 12, 1953 54.5

Jan. 8, 1954 55.9

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level

Water
Date	 level Date

Water
level

Well Q-65--Continued

Jan. 20, 1955 6.8 Jan. 10,	 1957	 8.0 Oct. 17, 1958 5.9

Jan. 17, 1956 7.5 Jan.	 9, 1958	 7.8 Jan. 13, 1959 7.2

Aug. 17 7.3

Well Q-68

Owner: E. and V. Holauin.

Apr. 28, 1951 61.4 Nov. 10, 1954 60.6 Jan. 10, 1957 63.1

Jan. 10, 1952 57.7 Jan. 20, 1955 60.1 Jan. 10, 1958 65.4

Feb. 12, 1953 58.1 Jan. 16, 1956 61.7 Jan. 13, 1959 68.5

Jan. 8, 1954 59.0

Well Q-69

June 6, 1955 80.0 June 19, 1956 83.5

Sept.27 82.7 Jan. 10, 1957 81.7

Jan. 16, 1956 80.1 Jan. 10, 1958 85.2

Apr. 26 81.2 Jan. 13, 1959 88.1

Well Q-71

Nov. 10, 1954 62.7 Jan. 15, 1957 60.0

Jan. 20, 1955 62.0 Jan. 10, 1958 61.8

Jan. 16, 1956 63.0 Jan. 13, 1959 63.6



	

5.2	 Oct. 8, 1957	 23.4

	

6.3	 Jan. 9, 1958	 12.4

	

6.2	 Apr. 21	 10.3

	

6.5	 Oct. 9	 9.3

Nov.

Jan.

16

23

30

18

14, 1959

7.6

7.1

8.9

11.0

22.3

8.9

9.3

9.3

9.8

10.0

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Water
(Date	 level Date

Water I	 Water
level  1  Date	 level   

Well Q-82

Owner: City of El Paso.

Apr.

Apr.

May

May

May

June

June

June

18,

25

5

22

29

2

13

16

1952 5.6

6.o

6 .1

5.5

5.7

6.0

6.0

5.6

June 26,

June 30

July	 8

July 15

Feb. 16,

Nov. 10,

Jan. 20,

Apr. 25

1952

1953

1954

1955

6.3

5.2

5.5

8.5

6.9

8.1

7.3

8.3

June

Jan.

Apr.

June

Jan.

Oct.

Jan.

Jan.

3,

26

19

10,

8

9,

1955

1956

1957

1958

1959

8.4

9.8

8.9

11.1

15.2

12.4

11.2

8.0

Owner: City of El Paso.

Well Q-83

Apr. 18, 1952 5.5 July 8, 1952

25 5.7 9

May 5 5.8 10

22 5.3 Feb. 16, 1953

29 5.4 Nov. 10, 1954

June 2 5,7 Jan. 20, 1955

6 5.6 June 3

13 5.4 Jan. 13, 1956

16 5.0 Jan. 25, 1957

30 5.o



Well Q-85

Owner: City of El Paso.

Apr.

May

June

25,

5

22

29

2

6

9

13

26

1952 2.9

2.4

2.4

2.1

2.3

2.1.

2.2

2.3

2.0

June 30,

July	 8

9

10

11

Feb. 16,

Nov. 10,

Jan. 20,

1952

1953

1954

1955

1.8

1 .7

2.5

2. 5

2.8

2.7

4.4

3.7

June 3, 1955

Jan. 13, 1956

Apr. 26

Jan. 28, 1957

Sept.17

Oct. 8

Jan. 9, 1958

Jan. 14, 1959

7.0

9.5

10.1

19.6

14.3

12.7

10.8

6.1

Jan.

Feb.

Apr.

May

10,

28

18

25

5

1952 5.8

5.8

5.0

5.2

5.3

	

22	 4.9

	

29	 4.9

	

June 2	 5.2

June 6, 1952 5.2 Nov. 10, 1954 6.3

9 5.4 June 3, 1955 8.6

13 5.2 Jan. 1956 11.2

16 4.7 Jan. 25, 1957 22.9

26 4.4 Oct. 8 13.0

30 4.3 Jan. 9, 1958 12.4

July

Feb.

8

16, 1953

4.7

6.1

Jan. 1959 9.1

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level Date

Water
level Date

Water
level      

Well Q-84

Owner: City of El Paso.

Well Q-87

Owner: City of El Paso.

1Feb. 28, 1952	 3.5   Mar. 12, 1952	 4.1

(Continued on next page)
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Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level

Water
Date	 level Date

Water
level

Well Q-87--Continued

Apr. 25, 1952 3.3 July 14, 1952	 3.4 Jan. 20, 1955 5.6

May 1 3.7 15	 6.4 Apr. 25 5.8

5 3.5 16	 6.5 June 3 6.1

22 3.8 18	 6.7 Jan. 13, 1956 9.7

29 3.3 29	 7.4 Apr. 26 11.0

June 2 3.5 30	 7.3 June 19 *35.9

6 3.4 31	 7.4 Jan. 11, 1957 21.3

9 3.4 Sept.30	 8.6 Jan. 10, 1958 11.1

13 3.6 Feb.	 16,	 1953	 3.7 Apr. 21 9.2

16 3.5 Apr. 21	 3.8 Oct. 9 5.3

26 3.5 June 11	 5.5 16 5.1

30 3.0 30	 6.5 23 4.9

July 8 3.2 Jan.	 8, 1954	 10.7 31 4.7

9 3.3 June 23	 11.7 Nov. 18 5.0

10 3.4 Nov.	 10	 6.1

Nearby well being pumped

Well Q-88

Owner: City of El Paso.

Feb.	 28,

May	 29

1952	 3.6

3.6

July 31, 1952

Sept.30

10.4

11.7

Feb. 16, 1953 3.8

Owner:

May	 29,

Well Q-89

City of El Paso.

3.2 1952 3.21952	 3.1 June	 2, 1952 June 6,

(Continued on next page)
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Water
level

1952 3.3

3.3

3.2

Well Q-89--Continued

July 10, 1952	 3.1

11	 3.1

14	 3.1

Date
Water
level

July 29, 1952 2.8

31 2.8

Feb. 16, 1953 2.7

Nov. 10, 1954 4.5

Jan. 20, 1955 3.8

June 3 2.6

June 9,

13

16

26

30

July 8

9

Water
levelDate Date

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-90

Owner: City of El Paso.

1952 5.7 Nov. 10, 1954 7.1

5.2 Jan. 20, 1955 7.5

5.3 June 3 8.8

5.4 Jan. 26, 1957 23.1

5.4 Sept.17 20.6

5.4 Oct. 8 18.9

5.4 Jan. 9, 1958 15.3

1953 5.4 Jan. 14, 1959 8.3

Well Q-91

1952	 6.9	 June 13, 1952	 6.9

	7.1	 16	 6.9

	

6.9	 26	 6.9

	

7.0	 30	 6.2

(Continued on next page)
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Apr. 18, 1952 5.5 June 13,

25 5.6 26

May 5 5.6 30

22 5.6 July 8

29 5.6 9

June 2 5.7 10

6 5.6 11

9 5.7 Feb. 16,

Owner: City of El Paso.

Apr. 18, 1952 6.5 May 29,

25 7.1 June 2

May 5 7.2 6

22 7.7 9



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level

Water
Date	 level Date

Water
level

Well Q-91--Continued

July 8, 1952 6.2 Jan. 13,	 1956	 13.3 oct. 9, 1958 10.2

9 6.3 Jan. 10, 1957	 24.1 16 10.2

10 6.3 Sept.17	 22.8 23 10.1

11 6.4 oct.	 8	 20.2 31 9.9

Feb. 16, 1953 6.6 Jan.	 9, 1958	 16.9 Nov. 18 10.2

Nov. 10, 1954 8.o Apr. 21	 15.2 Jan. 14, 1959 9.7

Jan. 20, 1955 8.1

Well Q-92

Owner: Sam B. Gillette, Jr.

Jan. 10, 1952 7.8 Jan. 20, 1955 10.8 Nov. 1, 1957 17.3

Oct. 3 9.8 Jan. 18, 1956 12.8 Jan. 1958 15.4

Feb. 16, 1953 7.9 Jan. 15, 1957 21.6 Jan. 14, 1959 8.1

Well q-93

Owner: I, T. Gillette.

Jan. 10, 1952 9.2 Jan. 20, 1955 11.2 Jan. 1958 17.2

Feb. 16, 1953 9.2 Jan. 15, 1957 18.7 Jan. 14, 1959 10.2

Nov. 10, 1954 12.0

Well Q-94

Owner: I. T. Gillette.

Feb. 18, 1953 9.0 Apr. 25, 1955 1.4.1 Jan. 13, 1956 13.4

Nov. 10, 1954 12.1 June	 6 13.3 Apr. 26 15.9

Jan. 20, 1955 11.8 Sept.28 14.3 June 19 15.2

(Continued on next page)
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Jan. 11, 1957	 15.9 June 12, 1958	 15.0 Jan. 22, 1959	 11.4

Jan. 9, 1958	 16.7

OwnerOwn.ero Horton Miller.

June 13, 1952	 13.3 Jan. 17, 1956	 18.2

Feb.

Jan.

18,

20,

1953

1955

13.6

16.2

Jan. 11, 1957 20.5 Jan. 13, 1959	 12.7

Jan. 9, 1958	 20.3

Jan. 20, 1955 15.1

Jan. 17, 1956 17.2

Jan. 11, 1957 19.5

June 13, 1952

Feb. 18, 1953

Nov. 10, 1954

13.1

12.6

16.3

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Date
Water
level Date

Water
level Date

Water
level             

Well Q-94--Continued

Well Q-96

Owner: W. S. Wallace.          

Feb. 18, 1953 16.0

Nov. 10, 1954	 18.5 

Jan. 20, 1955	 17.5 Jan. 9, 1958	 22.8 

Jan. 11, 1957	 22.6 Jan. 13, 1959	 15.3          

Well Q-97

Well Q-98

Owner: H. Casad.

Well Q-100

Owner: F. Guerrero.

June

[-
Feb.

13,

18,

1952

1953

30.9

29.9

Jan.

ran.

20,

11,

1955

1957

32.1

35.7

Jan.

Jan.

10,

13,

1958

1959

35.9

31.8



Well Q-102

Jan. 20, 1955 14.9 Jan. 10, 1958 18.6

Jan. 17, 1956 16.7 Jan. 13, 1959 13.5

Jan. ll, 1957 19.0

Well Q-103

Jan. 20, 1955 14.7 Jan. 10, 1958 18.2

Jan. 17, 1956 16.4 June 12 17.0

Jan. 11	 1957 18.5 Jan. 13, 1959 13.1

Well Q-105

June 6,	 1955 16.4 Jan. 11, 1957 16.5

Sept.28 54.9 Jan- 10, 1958 16.2

Jan. 18, 1956 1.4.6 Jan. 13, 1959 11.6

Well Q-106

Jan. 20, 1955 12.1 Jan. 10, 1958 14.7

Jan. 18, 1956 13.2 Jan- 13, 1959 10.6

Jan. 11, 1957 15.0

Owner: B. L. Hall.

June 13, 1952 12.5

Feb. 18, 1953 11.7

Nov. 10 15.9

Owner: C. Deerman.

June 13, 1952 12.3

Feb. 18, 1953 11.6

Nov. 10, 1954 15.6

Owner: J. Deerman, Jr.

June 11, 1952 11.0

Feb. 18, 1953 10.4

Nov. 10, 1954 13.9

Owner: C. H. Tallmon.

Feb. 18, 1953	 9.7

June 30	 12.0

Nov. 10, 1954	 12.9            

Date
Water
level Date

Water
level Date

Water
level.            

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-108

Owner: D. D. McFaul.

'June 11, 1952
	

9'7	 I 
Feb. 18, 1953
	

8.9 I Nov. 10, 1954	 13.0

(Continued on next page)
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Jan. 13, 1959	 9.6

Date
Water
level

Water
Date	 level

Well Q-108--Continued

Jan. 21, 1955 12.1 Jan. 11, 1957	 14.6

Jan. 18, 1956 12.9 Jan. 10, 1958	 13.9

Water
Date
	 level

Owner: Mary Goggin.

Well Q-109

June 11, 1952 10.7 Jan. 21, 1955 12.0

Feb. 19, 1953 10.3 Jan. 18, 1956 12.6

Nov. 1954 12.6 Jan. 11, 1957 13.9

Well Q-111

Owner: C. M. Tallmon.

Mar. 26, 1952 13.7 Jan. 21, 1955 10.6

Feb. 19, 1953 9.8 Jan. 18, 1956 11.9

Nov. 1954 11.3 Jan. 11, 1957 13.2

Well Q-123

Owner: W. E. Jackson.

June 11, 1952 8.7 Jan. 21, 1955 8.9

Feb. 18, 1953 8.7 Jan. 18, 1956 9.8

Nov. 11, 1954 9.2 Jan. 11, 1957 11.5

Well Q-129

Owner: I.	 Singh.

Mar. 26, 1952 7.5 Jan. 18, 1956 9.9

Jan. 16, 1953 7.4 Jan. 11, 1957 10.7

Nov. 11, 1954 8.5 Jan. 10, 1958 9.0

Jan. 21, 1955 8.4 Oct. 23 6.0

-	 166	 -

June 26, 1957 16.2

Jan. 10, 1958 13.3

Jan. 13, 1959 9.5

Jan. 10, 1958 12.1

Jan. 13, 1959 7.7

Jan. 10, 1958 10.0

Jan. 13, 1959 608

Oct. 30, 1958 6.3

Nov. 24 6.6

Jan. 13, 1959 700

Table 4.--Water levels in wells in lower. Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Pate
WaterWaterI
level 	 Date	 level Date

Water
level    

Well Q-133

Owner: J. Brewington,

Apr. 28, 1951 31.2 June	 6, 1955 31.7 Jan. 11, 1957 32.8

Mar. 12, 1953 30.6 Sept.28 31.2 June 26 32.6

Nov. 11, 1954 31.1 Jan. 16, 1956 32.0 Jan. 10, 1958 32.7

Jan. 21, 1955 31.1 Apr. 26 31.4 June 12 30.1

Apr. 25 31.4 June 19 32.1

Well Q-135

Owner: Barry Hagedon.

Jan. 16,

Nov.	 11,

Jan. 21,

1953

1954

1955

4.3

5.2

5.2

Jan.

Jan.

18, 1956

11, 1957

6.2

7.0

Jan.

Jan.

10,

13,

1958

1959

5.5

3.7

Owner: Martin & Davis.

Well Q-136

Apr. 28,

Jan. 16,

Nov. 11,

1951

1953

1954

5.5

6.1

7.3

Jan.

Jan.

Jan.

21, 1955

18, 1956

11, 1957

7. 1+

8.9

9.2

Jan.

Jan.

10,

13,

1958

1959

8.0

5.8

Owner: Erich Brandes.

Well Q-137

June 10,

Jan. 16,

Nov. 11,

1952

1953

1954

6.9

7.4

9.9

Jan.

Jan.

Jan.

21, 1955

18, 1956

14, 1957

8.2

8.7

9.2

Jan.

Jan.

10,

13,

1958

1959

8.0

6.3



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued      

Date
Water
level Date

Water
level Date

Water
level      

Well Q-139

Owner: Ord Gary.

Feb. 18, 1953 7.5 Jan, 21, 1955 10.7 Jan. 10, 1958 11.1

Jan. 8, 1954 7.9 June 6 15.7 Jan. 13, 1959 6.1

Nov. 11 ]5.7 Jan, 11, 1957 23,6

Well Q-141

Owner: Cathcart & Mason.

June 11, 1952 8.6 Jan. 21, 1955 9.4 Jan. 10, 1958 9.5

Feb. 19, 1953 7.3 Jan. 18, 1956 10.1 Jan,, 14, 1959 6.7

Nov. 11, 1954 9.8 Jan. 11, 1957 11.2

Well Q-142

Owner: Cathcart & Mason.

7.8 June 19, 1956	 , 7.1

Jan. 11, 1957 6-4

Jan, 10, 1958 5.2

Jan. 14, 1959 L.3

Jan. 10, 1958 7,7

June 12 7.7

Jan. 13, 1959 6.1

Apr. 25, 1955

June 6 7.8

6.7

6.9

9-3

8.4

8.4

June 11, 1952 7.4

Feb. 19, 1953 7 . 3

Nov. 11, 1954 7 . 3

Jan. 21, 1955 6.9

Owner: W. Deerman,

Apr. 28, 1951 7.6

Feb. 19, 1953 7.6

Jan. 8, 1954 8.5

Nov. 11 9.6

Jan.

Apr.

18,

26

1956

Well Q-145

Jan.

Jan.

Jan.

21,

18,

14,

1955

1956

1957



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Water
	 Water

Date
	 level
	

Date
	 level

Water
Date
	 level

Well Q-146

Owner: M. M. Friedmann.

Jan. 16, 1953 7.5 Jan. 18, 1956 8.1 Jan. 10, 1958 6.4

Nov. 11, 1954 7.2 Jan. 14, 1957 7.2 Jan. 13, 1959 5.3

Jan. 21, 1955 6.8

Well Q-148

Owner:	 Payne-Taylor.

Apr.

Jan.

Nov.

Jan.

28, 1951

16, 1953

11, 1954

21,	 1955

8.2

8.9

9.6

9.5

Apr. 25, 1955

Sept.28

Jan. 18, 1956

9.8

9.4

9.7

Jan.

June

Jan.

14,

26

10,

1957

1958

9.2

9.1

9.4

Owner:	 Payne-Taylor.

Well Q-149

Jan.

Nov.

Jan.

15, 1953

12, 1954

21,	 1955

4.8

5.6

5.5

Jan.

Jan.

18, 1956

1957

6.5

6.2

Jan.

Jan.

10,

13,

1958

1959

6.6

4.6

Owner:	 L. T. Cox.

Well Q-150

Mar.

Jan.

Nov.

18, 1952

15,	 1953

12, 1954

8.3

7.7

8.2

Jan.

Jan.

Jan.

21, 1955

18, 1956

1957

8.0

9.1

9.2

Jan.

Jan.

10,

13,

1958

1959

8.3

6.9



1953 10.4

1954 ii.4

1955 11-1

Jan, 15,

Nov, 12,

Jana 21,

Jan. 10, 1958 10.5

Jan, 22, 1959 9.4

Owner:' L. G.	 Little,

Feb,

Jan.

Nov,

13,

8,

9

1953

1954

12.9

11.2

14.1

Owner, City of El Paso,.

Dec. 15, 1955 11..4

Jan. 13, 1956 7.1

-uan. 26, 1957 19.7

Table	 --Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued      

Date
Water
level Date

Water
level Date

Water
level            

Well Q-153

Owner: I. Singh-

Jan. 16, 1953 7,3 Jan, 18, 1956 6.3 Jan. 10, 1958 6.8

Nov. 11, 1954 7.2 Jan- 14, 1957 702 Jan. 14, 1959 5.8

Jan- 21, 1955 7.1

Well Q-154

Owner: J. H. Padgett,        

Mar, 14, 1952	 9.5

Jan. 16, 1953	 8.7          

Well Q-157

Owner El Paso Country Club.

Q -16)4

Jan, 19, 1955

Jan. 17, 1956

Jan.	 9, 1957

13.7

15.6

17.5

Jan.

Jan.

9,

14,

1958

1959

16.0

10.0

Well Q-165

Sept.17, 1957

Oct.	 8

14.9

13.9

Jan,

Jan,

9,

14,

1958

1959

10.5

4.9

170 -



Water	 Water
level 1 Date	 levelDate

Water
Date
	 level

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Well Q-166

Owner: City of El Paso.

Dec.

Jan.

Apr.

Jan.

Oct.

6,

13,

26

11,

8

1955

1956

1957

14.4

10.7

10.9

22.8

17.1

Jan.

Apr.

Oct.

9,

21

9

16

1958 13.5

10.4

6.6

6.4

Oct.

Nov.

Jan.

23,

31

18

14,

1958

1959

6.2

6.0

6.3

6.3

Well Q-168

Owner: City of El Paso.

Nov. 23,

Jan.	 13,

Jan- 10,

Sept.17

Oct.	 8

1955

1956

1957

15.5

12.1

19.3

19.1

18.2

Jan.

Apr.

Oct.

9,

21

9

16

1958 15.4

13.0

6.7

6.9

Oct.

Nov.

Jan.

23,

30

18

14,

1958

1959

6.9

6.8

7.1

7.4

Owner: City of El Paso.

Well Q-169

Dec.	 19,

Jan. 13,

Jan. 10,

Sept.17

Oct.	 8

1955

1956

1957

16.2

15.1

18.9

19.4

18.9

Jan.

Apr.

Oct.

9,

21

8

16

1958 17 .1

14.0

8.3

8.5

Oct.

Nov.

Jan.

23,

30

18

14,

1958

1959

8.8

8.5

8.5

8.7



Jan. 13, 1956 8.4

Jan, 28, 1957 22.0

Owner: City of El Paso.

May	 20, 1958 39.3

June	 9 38.8

17 37.7

30 38,6

July 25 40.1.

Aug. 12 43,6

Oct. 1957 11.8

Jan- 1958 1000

Well Q-175

Aug. 28, 1958 18.9

Sept. 8 14.6

19 15,3

Oct. 2 9.4

16 8.9

31 8.3

Nov. 10, 1958 32.3

24 37.1

Dec. 2 37.7

12 38.0

22 38.5

Jan. 9, 1959 39.2

Dec. 2, 1958 4005

12 40.9

22 41-2

Jan. 9, 1959 41-8

Jan- 14, 1959	 5.4

Owner: City of El Paso.

Well Q-189

July 1.5,

25

1958 42.8

42.8

Oct. 2,

16

1958 16.5

16.9

Aug. 28 25.9 31 16.4

Sept.19 22.6 Nov. 10 35.5

28 22.3 24 40,1

Well U-24

Jane 21, 1955 8.9 Jan, 10, 1958 8.4

Jan. 18, 1956 9.4 Jan. 13, 1959 7.5

Jan, 14, 1957 10.1

-	 172	 -

Owner; Comas

June 10, 1952 7.8

Jan. 15, 1953 8.5

Nov. 12, 1954 9.1

Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued   

Water
level Date

Water
level   Date

Water
level Date   

Well 0-170

Owner; City of El Paso.



Table 4.--Water levels in wells in lower Mesilla Valley, El Paso County, Texas,
and Dona Ana County, New Mexico--Continued

Water
	

Water	 Water
Date	 level
	

Date
	 level	 Date	 level

Well U-26

Owner El Paso Electric Co.

Jan.	 15, 1953	 14.1 Dec.	 31, 1956 16.4 Dec. 32, 1958 12.9

Jan.	 23, 1956	 16.5 Dec.	 31, 1957 14.7

Well U-35

Owner g El Paso Electric Co.

Jan, 15, 1953	 39,5 June	 6, 1955 54.8 Dec. 31, 1956 49.3

Nov. 12, 1954	 49.8 Sept.28 50.2 Dec. 31, 1957 46.0

Jan. 21,

Apr. 25

1955	 47.2

43.3

Jan. 23, 1956 53.0 Dec. 31, 1958 47.4

Well U-38

Owner g El Paso Electric Coo

Nov. 12, 1954	 63.5 Sept.28, 1955 63.9 June 19, 1956 74 .6

Jan. 21, 1955	 58.1 Nov.	 7 64.5 Dec. 31 68.9

Apr. 25 58.3 Jan. 23, 1956 60.5 Dec. 31, 1957 54.6

June	 6 65.9 Apr. 27 60.8 Dec. 31, 1958 63.0

Well U-54

Owner El Paso Electric Co.

Jan. 15, 1953	 39,3 June 26, 1956 40.9 June 16, 1958 41-5

Jan.	 23, 1956	 40.7 Jan- 15, 1957 41.4 Dec. 31 40.7
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