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CONVERSION FACTORS

In this report, measurements (except for chemical concentrations) are
given in inch-pound units only. The following table contains factors for
converting to International System (S.I.) units.

Multiply inch-pound units By To obtain S.I. units

foot 0.3048 meter

foot per day 0.3048 meter per day

foot squared per day 0.0929 meter squared per day

foot per mile 0.1894 meter per kilometer
acre-foot 1,233 cubic meter

square mile 2.590 square kilometer

gallon per minute 0.06309 liter per second

gallon per minute per foot 0.2070 liter per second per meter
inch 2.54 centimeter

Chemical concentrations are given only in metric units—--milligrams per liter
(mg/L) and micrograms per liter (ug/L). Degrees Fahrenheit are converted to
degrees Celsius as follows: C = 5/9 (F-32)

vi



Geohydrology of the Central Mesilla Valley,

Dofia Ana County, New Mexico

By Clyde A. Wilson and Robert R. White

ABSTRACT

During the 1970s, many deep irrigation wells were drilled in the central
Mesilla Valley, south of Las Cruces, Dofia Ana County, New Mexico. These wells
have total depths as great as 500 to 700 feet, which is much deeper than the
older wells in the area that are typically 100 to 150 feet deep. Before these
deep wells were drilled, 1little was known about water quality and the
characteristics of the aquifer below a depth of about 150 feet.

During 1973-75, the Elephant Butte Irrigation District drilled f£five
large-capacity irrigation wells in the Mesilla Valley about 7 miles south of
Las Crucese. The installation of these wells provided an opportunity to
conduct extensive aquifer tests under relatively undisturbed conditions.

The geologic units in the wvicinity of the wells are the flood-plain
alluvium of Holocene age and the underlying Santa Fe Group of Miocene to
middle Pleistocene age. The alluvium consists mostly of sand and gravel with
some clay. The Santa Fe Group 1s composed of interfingering and alternating
beds of clay, silt, sand, and some thin lenses of small-diameter gravel.

Transmissivities obtained from aquifer tests ranged from 10,900 to 21,100
feet squared per day, depending on the parts of the aquifer tested. The
horizontal hydraulic conductivity ranged from 48 to 88 feet per day. The
storage coefficient was about 0.001. The vertical hydraulic conductivity of
confining units ranged from 0.21 to 3.0 feet per day for the entire thickness
of the confining unit and from 0.03 to 0.30 foot per day for the clay layers
in the confining unit.

Ground-water withdrawals from the five Elephant Butte Irrigation District
deep wells totaled 9,453 acre—-feet during 1977 and 5,626 acre-feet during
1978, In the same area, an estimated 13,000 acre-feet of water were pumped
during 1978 from about 23 recently drilled, privately owned deep irrigation
wells and an estimated 27,000 acre-feet were pumped from shallow irrigation
wells.

In the area of the five Elephant Butte Irrigation District deep wells,
the upper part of the saturated zone contains slightly saline water to a depth
of about 100 to 175 feet below the water table. Beneath the slightly saline
water is a freshwater zone, which extends to depths greater than 1,200 feet.



Water quality was monitored in the five Elephant Butte Irrigation
District wells between 1976 and 1978 by means of laboratory analyses and
onsite specific-conductance measurements. Only one of the five wells had a
statistically significant change in water quality. Three other wells produced
water with elevated specific-conductance values at the beginning of each
pumping period.

INTRODUCTION

In 1973, the Elephant Butte Irrigation District (EBID) drilled a well in
the central Mesilla Valley that had surface casing cemented to a depth of 286
feet, perforated casing from 310 to 680 feet, and a total depth of 686 feet.
This well (EBID well 1) was designed to pump water of better quality than the
other irrigation wells in the valley, which typically were 100 to 150 feet
deep and were perforated from several tens of feet below the water table to
the bottom of the well. Before the completion of EBID well 1, a test hole was
drilled at the site to a depth of 1,210 feet. Another test hole was drilled
in 1973 to a depth of 704 feet near where EBID well 5 would be drilled 2 years
later. (Lithologic logs for these two test holes are given in table 1.)

In 1975, the Irrigation District drilled four more wells of similar
construction, although not as deep as the first one. By 1978, private-land
owners had drilled more than 30 deep irrigation wells and the City of Las
Cruces had drilled 3 municipal-supply wells on the flood plain in the Mesilla
Valley. These wells typically had cemented surface casing or unperforated
casing to a depth of about 200 feet and perforated casing extending to a depth
of 400 to 600 feet.

The drilling of these deep irrigation wells provided an opportunity to
determine the aquifer properties and the quality of water at much greater
depths than had previously been possible in the Mesilla Valley. Concurrently,
measurements could be made in an effort to ascertain the effects of long-term
pumping of these deep wells,

The specific purposes of this study were as follows: (1) To estimate
aquifer properties, including transmissivity, horizontal and vertical
hydraulic conductivity, and storage coefficient; (2) to determine the chemical
characteristics of the water in storage; (3) to measure changes in water
quality in response to pumping; and (4) to monitor water—level changes.

Most of the ground-water information presented in this report was derived
from aquifer tests in the five Irrigation District wells., The advantage of
using these wells was that they were the first deep wells drilled in the area,
and thus there were, at first, few problems with interference from other
wells, Furthermore, the pumping schedule for these wells could be adjusted to
some degree to meet the requirements of the aquifer tests.
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Description of Study Area

The Rio Grande Valley of southern New Mexico is in the Basin and Range
physiographic province. This province consists of generally north-trending
parallel mountain ranges separated by alluvial basins., Faulting is common
along the margins of the mountain ranges, and volcanic material is abundant.

The Mesilla Basin is an alluvial basin between the Franklin, Organ, and
San Andres Mountain ranges to the east (fig. 1), and the East and West
Potrillo Mountains, Aden Hills, Sleeping Lady Hills, and Rough and Ready
Hills, all of which are located several miles to the west of the study area.
The Mesilla Valley, which represents the most recent entrenchment and
backfilling cycle of the Rio Grande, is near the eastern margin of the Mesilla
Basin.

The five EBID irrigation wells are located in the Mesilla Valley about 7
miles south of lLas Cruces (figs. 1 and 2). Four of the five wells discharge
directly into the East Side Canal; the fifth well discharges into the
Louisiana Lateral, from which water can be discharged into the East Side

Canal. Many other large-capacity irrigation wells are near the Irrigation
District wells.

Agriculture in the Mesilla Valley depends on irrigation water diverted
from the Rio Grande and on supplemental ground water that is pumped by
approximately 1,000 privately owned irrigation wells. The Rio Grande Project
of the U.S. Bureau of Reclamation stores Rio Grande water in Elephant Butte
and Caballo Reservoirs, located upstream from the study area, for controlled
release during the irrigation season (usually March to September). The water
is released into the river and moves southward through the Rincon Valley
(located north of the Mesilla Valley) and to Leasburg Dam which is at the
northern end of the Mesilla Valley (fig. 1). At Leasburg Dam, water may be
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diverted into the Leasburg Canal. Farther downstream at Mesilla Dam, river
water may be diverted into the West Side or East Side Canals. Water in these
main canals is released into smaller canals and laterals for distribution to
individual farms.

Irrigation water (from the Rio Grande or pumped ground water) applied to
the fields is transpired by the plants, lost to the atmosphere by evaporation,
or percolates downward to the water table. The irrigation water that moves
downward to the water table carries with it much of the residual salt left by
transpiration and evaporation processes, resulting in an increase in the
salinity of the shallow ground water. Drains designed to intercept the water
table are located throughout the area (fig. 2) and contribute a considerable
amount of flow to the Rio Grande.

Well-Numbering System

The system of numbering wells in New Mexico is based on the common
subdivision of public lands into sections (fig. 3). The well number, in
addition to designating the well, locates its position to the nearest 1l0-acre
tract in the land network. The number is divided by periods into four
segments., The first segment denotes the township north or south of the New
Mexico Base Line, the second denotes the range east or west of the New Mexico
Principal Meridian, and the third denotes the section. The fourth segment of
the number, which consists of three digits, denotes the 160-, 40-, and 10-acre
tracts, respectively, in which the well is situated in the section. For this
purpose, the section is divided into four quarters, numbered 1, 2, 3, and 4,
for the northwest, northeast, southwest, and southeast quarters,
respectively. The first digit of the fourth segment gives the quarter
section, which is a tract of 160 acres. Similarly, the quarter section is
divided into four 40-acre tracts numbered in the same manner, and the second
digit denotes the 40-acre tract. Finally, the 40-acre tract is divided into
four 10-acre tracts, and the third digit denotes the 10-acre tract. Thus,
well 245.1E.12.341 is in the NW% of the SE% of the SW4 of section 12, Township
24 South, Range 1 East. Letters a, b, ¢, and d are added to the last segment
to designate the second, third, fourth, and fifth wells in the same 10-acre
tract. In valley areas where land grants existed when the public lands were
subdivided into sections, the section lines have been extended and the
artificial sections numbered.

The five irrigation wells owned by the Elephant Butte Irrigation District
are referred to in the text of this report by the numbers assigned to the
wells by Irrigation District personnel. The EBID number and the corresponding
well number in the township and range system are given below:

EBID well 1 245.2E.17.423a
EBID well 2 24S.2E.7.231
EBID well 3 245.,2E.17.322
EBID well 4 245,2E,21.123
EBID well 5 24S.1E.13.221a



Figure 3.--System of numbering wells in New ‘Mexico.



Design of Irrigation and Observation Wells

All five Irrigation District wells were designed to prevent or retard the
downward migration into the pumped zone of the slightly saline water found in
the uppermost parts of the aquifer (fig. 4). Typically, a hole 28 to 32
inches in diameter was drilled to a depth of between 140 and 280 feet below
land surface (drilling was wusually stopped when a thick clay layer was
encountered below the slightly saline water zone). Surface casing 24 to 28
inches in diameter was lowered into the hole, and cement was emplaced between
the casing and the wall of the hole. The wells were then drilled deeper
inside the surface casing to depths ranging from 370 to 686 feet. Mill-
slotted casing was set below the base of the surface casing with an
unperforated liner extending above the slotted casing to land surface. Small
gravel was emplaced in the area between the wall of the lower hole and the
slotted casing and extended upward between the unperforated liner and the
surface casing to land surface.

Three groups of small-diameter observation wells were constructed near
EBID wells 1 and 2 to permit water sampling from discrete intervals in the
aquifers and to allow water-level measurements during aquifer tests. Location
of the observation wells with respect to the EBID irrigation wells ic shown in
figure 5. A four-well group of observation wells is located about 100 feet
west of EBID well 1, and a two-well group is located about 750 feet west of
well 1. A three-well group is located about 100 feet south of EBID well 2.
Construction details of the observation wells are shown in figure 4.
Additional information for each well, including depth, is listed in table 3 at
the end of the report. The observation wells have 5-foot lengths of well
screen set at selected depths 1in the aquifer. This screened section was
gravel packed, and a sealing fill of crusher fines (powdered rock) was placed
on top of the gravel to prevent the movement of water from the overlying zones
into the screened zone. Water samples were obtained by suction pump or by
jetting with compressed air.

Most of the privately owned wells drilled for irrigation have l4-, 16-,
or 18-inch-diameter steel casing that is gravel packed in a hole of about 22-
to 26-inches in diameter. These irrigation wells commonly are from less than
100 to about 150 feet deep, but some of the wells drilled after the mid-1970s
are about 600 feet deep. Perforations are usually milled slots in the casing;
the slotted portion of the casing is set from several tens of feet below the
water table to the bottom of the hole. In the deeper and more recently
drilled irrigation wells, the top of the perforated casing is set from 100 to
more than 200 feet below the water table in an effort to "blank—out" the upper
zone of slightly saline water.
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PERFORATED
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Figure 5.--Location of observation wells.
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GEOHYDROLOGY OF THE AQUIFERS

Geologic units that constitute the aquifers in the vicinity of the
Irrigation District wells are the flood-plain alluvium of Holocene age and the
underlying Santa Fe Group of Miocene to middle Pleistocene age. Two
lithologic logs made while drilling the test holes at the sites for EBID wells
1 and 5 are shown in table 1; these are considered typical of the
stratigraphic section in the central Mesilla Valley. The hydrologic section
(fig. 6) shows traces of the spontaneous-potential and the single-point
resistance or short-normal resistivity logs made during drilling of EBID test
holes or wells. Resistivity logs for test holes 24S.2E.17.423 and
245.1E.13.221 were made in the small-diameter test holes by a commercial well-
logging company before EBID wells 1 and 5 were drilled. Single-point
resistance logs for EBID wells 2, 3, and 4 were made in the uncased wells; the
large diameter of the holes caused a loss of detail in the log. All
geophysical logs show the heterogeneous nature of the alternating,
.interfingering, and discontinuous sedimentary units.

The flood-plain alluvium is a water-—table (unconfined) aquifer consisting
of alternating and interfingering layers of clay, silt, sand, and gravel. The
sand and gravel units constitute the major part of the thickness. The sands
and gravels are mostly subangular to well rounded and siliceous; sand grains
are mostly colorless quartz. Rock types and minerals in the gravels are
quartz, rhyolite, andesite, basalt, quartzite, chert, tuff, and minor amounts
of granite. The alluvium has gravel as large as several inches in diameter.

The thickness of the flood-plain alluvium generally is less than
80 feet. However, recent studies wusing geophysical logs show that the
thickness exceeds 100 feet in places. The lower part of the flood-plain
alluvium commonly is coarse gravel. The contact between the alluvium and the
underlying Santa Fe Group usually is placed where the coarse gravel rests on a
layer of clay, sand, or at some locations, small gravel.

The Santa Fe Group in the study area is a leaky-confined aquifer,
composed of interfingering and alternating beds of clay, silt, sand, and
occasional thin beds of small gravel (usually %-inch diameter or less). The
sand is very fine to medium grained, well rounded, colorless quartz, with a
varying percentage of dark siliceous minerals. The sand and clay units are

discontinuous; correlation of particular units for any distance is very
difficult.

The thickness of the Santa Fe Group in this area is unknown; test hole
24S,2E.17.423 did not penetrate the complete thickness of the Santa Fe Group
when drilling ended at a depth of 1,210 feet. However, the total thickness of
the Santa Fe Group in the study area probably exceeds 2,000 feet (Wilson,
White, Orr, and Roybal, 1981, plate 8).
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GROUND-WATER MOVEMENT, WITHDRAWALS, AND WATER-LEVEL FLUCTUATIONS
Movement

Ground water in the flood-plain alluvium of the Mesilla Valley moves
southeastward down the valley; the water table has an average gradient of
about 4 feet per mile. However, the direction of ground-water movement at a
given location depends on nearby influences such as the Rio Grande, major
canals, drains, the amount of irrigation water applied to nearby fields, and
pumpage from irrigation wells.

The approximate altitude of the water table in the flood-plain alluvium
in January 1976 for the area around the EBID wells is shown in figure 2.
This was the non-irrigation season, and flow in the Rio Grande was due mostly
to drain flow. During non-irrigation periods, the river flow in this area is
intermittent, and there is no flow in canals or laterals. In 1976, large
flows occurred in the Del Rio Drain and smaller flows in the La Mesa,
Mesquite, Santo Tomas, and Santo Tomas River Drains; no flow occurred in the
Mesilla and Park Drains.

Water-level contours in figure 2 show the river to be losing water to the
aquifer, and the aquifer to be furnishing water to some drains. Control
points used in contouring were measured water levels in shallow wells and
measured or estimated water levels in drains and in the river. During the
irrigation season, water lost from the river and canals causes a rise in the
water table. When the water table is high enough to intercept the drains, the
drains transport water to the river at some point downstream.

Some of the recharge to that interval of the Santa Fe Group from which
the deep irrigation wells withdraw water (the zone at depths of about 140 to
600 feet below land surface) eventually will come from the ground water in the
overlying flood-plain alluvium. This recharge moves downward in sands and
around clay 1layers, and horizontally through sands toward the cones of
depression caused by pumpage.

Ground-Water Withdrawals

Prior to 1976, ground-water withdrawals in the vicinity of the Irrigation
District wells were almost exclusively from shallow wells completed in the
flood-plain alluvium and the uppermost part of the Santa Fe Group. Most
irrigation wells were from less than 100 to about 150 feet deep; three were
reported to be as deep as 350 feet.

The five Irrigation District wells were first pumped (other than during
development and short production tests) to furnish irrigation water during
July 12-29, 1976, and supplied a total of 983 acre-feet of ground water. In
1977, the five wells were pumped intermittently during February and early
March and continuously (except for maintenance shutdowns) from about March 12
through August 26. Total ground water withdrawn was 9,453 acre-feet. 1In
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1978, the wells were again pumped intermittently during February and early
March and continuously (except for maintenance shutdowns) from March 14
through May 1, June 2 through July 25, and July 27 through August 9. Ground-
water withdrawals in 1978 totaled 5,626 acre-feet.

During the 1977 irrigation season, several privately owned irrigation
wells were drilled in the area to depths exceeding 400 feet. Ground-water
withdrawals from these new wells were small for that year. Additional
privately owned deep wells were drilled in late 1977 and in 1978. During
1978, an estimated 13,000 acre-feet of water were pumped from about 23
privately owned deep wells. Most of the ground water used for crop irrigation
in the area is still pumped from shallow wells; these withdrawals are
estimated tc have been about 27,000 acre—-feet in 1978.

The average yield of the five EBID wells during the 1978 pumping season
is given below.

24S.2E.17.423a (EBID well 1)
24S.2E.7.231 (EBID well 2)

248,2E,17.322 (EBID well 3) 2,480 gallons per minute
24S,2E.21.123 (EBID well 4) 2,650 gallons per minute
245.1E.13.221a (EBID well 5) - 2,090 gallons per minute

3,020 gallons per minute
2,170 gallons per minute

The privately owned deep irrigation wells near the EBID area have yields from
1,500 to nearly 3,000 gallons per minute; the average yield is about 2,300
gallons per minute. The average discharge for irrigation wells in the entire
Mesilla Valley, regardless of depth or construction, is about 1,500 gallons
per minute (Wilson, White, Orr, and Roybal, 1981, p. 42).

Land subsidence may occur where ground-water withdrawals from confined
aquifers cause major declines in the potentiometric surface and release of
water from clay lenses within the aquifer. Poland, Lofgren, Ireland, and Pugh
(1975, p. H39-H44) discuss land subsidence in California and show definite
evidence that large decreases in artesian head increases the effective stress
in the aquifer system, causing compaction of sediments and correlative 1land
subsidence. Conversely, temporary declines in water level would probably not
result in permanent land subsidence (Fferris and others, 1962, p. 78-80).
During pumping of the deep irrigation wells in the Mesilla Valley, some
elastic compression may occur., If water-level declines are large, water may
move out of the clay layers, causing some compaction of the clay. It is
believed, however, that land subsidence will not be significant in the central
Mesilla Valley unless the magnitude of ground-water withdrawal becomes much
greater than occurred during the late 1970s.
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Water-Level Fluctuations

Changes in the depth to water in wells reflect daily, seasonal, or long-
term effects on the ground-water system. Daily changes may be caused by the
effects of barometric-pressure changes, earth tides, and the pumping of nearby
wells. Seasonal changes are due to the effects of recharge from applied
irrigation water and canal and river seepage and the effects of long-term well
pumpage. Long-term water-level changes may be caused by several years of
below-normal or above-normal surface-water availability and effects of
regional pumpage.

Long-term water—level fluctuations in shallow irrigation wells are
influenced mostly by the amount of surface water available for irrigation.
The shallow aquifer is recharged by seepage from the river and canals, and by
infiltration of irrigation water applied in excess of crop requirements.
Consequently, the greatest amount of recharge occurs during years of adequate
surface-water supply. The 1957-78 surface-water allotments and water-level
changes in well 24S.2E.4,313, a 160-foot—deep irrigation well perforated in
the alluvium and the Santa Fe Group, are shown in figure 7. The water-level
measurements in this well were first made in 1957 following a 7-year
drought. From 1958 to 1963, a large amount of surface water was available,
and the water level in the well rose about 15 feet. Heavy pumping in 1964
caused a rapid decline in the water level of about 5 feet.

The longest record of water-level measurements in a deep well in the
study area is for EBID well 1. A hydrograph of this well for 1973-78 is shown
in figure 8. Only small fluctuations occurred during 1973-76 when the well
was rarely pumped. As a result of the large ground-water withdrawals during
the 1977 irrigation season, the water level declined about 4.9 feet from
January 1977 to January 1978 (table 5). Water-level measurements in the other
four EBID wells show declines similar to that of EBID well 1. For the same
period (January 1977 - January 1978), the hydrograph for shallow well
245.2E.4.,313 (fig. 7) shows a 2-foot decline.

It is not known if, over a period of 10 to 20 years, static water levels
in the deeper wells will recover completely during the non-irrigation season
to previous static levels. During this study (1976-78), the water-level
recovery in the EBID wells after each irrigation season indicated that pumpage
from the deeper aquifer has not resulted in a continuous and rapid decline of
water levels in wells that withdraw water from the deeper aquifer. These
preliminary measurements indicate water-level responses similar to those in
the shallower irrigation wells.

Hydrographs for the four observation wells located in a group near EBID
well 1 are shown in figure 9; the location of the wells is shown in figure
5. The depth to static water level generally was greater in wells with a
deeper screened interval during the years that measurements were made for this
study. As an example, the depth to water in well 24S.2E.17.423d (screened
interval: 113 to 118 feet) was 9.1 feet below land surface on September 1976
(table 5). On the same date, the depth to water in well 24S,2E.17.423b
(screened interval: 591-596 feet) was 16.0 feet. The two wells are about 10
feet apart (fig. 5).
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The decrease in hydraulic head with greater depth of screen setting is
indicated by almost all static measurements. Under static conditions, the
water level in well 24S.2E.17.423c (screened interval: 302-307 feet) is at a
higher level than the water level in well 24S.2E.17.423b (screened interval:
591-596 feet). However, when EBID well 1 (screened interval: 310-680 feet) is
pumping, the reverse occurs, and the water level in well 24S.2E.17.423b is
higher. The same relative difference in hydraulic head with depth of screened
interval also occurs in observation wells 24S.2E.17.414a and 24S.2E.17.414b
when EBID well 1 is pumping.

Two observation wells in a group located 100 feet south of EBID well 2
had a similar relationship of lower hydraulic head with deeper screened
interval when the wells were drilled in 1976 (table 5). Initially, the static
water level in well 24S.2E.7.234 (screened interval: 305-310 feet) was about 1
foot lower than the water level in well 24S.2E.7.234a (screened interval: 120-
125 feet). However, for several months after the 1977 and 1978 irrigation
seasons, the hydraulic—head relationship in these two wells was reversed, with
the deeper well having a higher water level; during these 2 years there was
little surface water available for irrigation, and the large amount of ground
water withdrawn caused a general decline in the water table in the Mesilla
Valley.

When aquifer tests were conducted, water—level measurements were also
made in selected nearby privately owned wells to determine the effect of
pumping. These measurements are listed in tables 3 and 5. Water levels in
shallow wells generally declined less than 1 foot when the deep wells were
pumping.

The cemented surface casing used in the construction of the five
Irrigation District wells prevents (or at least, greatly restricts) water in
the shallow aquifer from entering the wells and minimizes the drawdown in
nearby shallow wells when the EBID wells are pumping. Consequently, the
drawdown in shallow wells resulting from the pumping of deep wells is much
less than occurs in wells that are perforated at the same depths as the pumped
well,

During the aquifer test conducted during February 4-12, 1977 (EBID well 1
pumping), water—level measurements were made in the four unpumped Irrigation
District wells and in nearby observation wells. The resulting drawdown in
each observation well after about 4 days of pumping is shown in figure 10.
The graph shows the great distance that the cone of depression extends from a
deep pumping well that is perforated in a leaky-confined aquifer such as the
Santa Fe Group. In comparison, the cone of depression caused by pumping the
shallow irrigation wells is not nearly as large because water in the aquifer
(flood-plain alluvium) is unconfined. Water pumped from storage in an
unconfined aquifer is derived mostly from gravity drainage of water in the
cone of depression. In a leaky-confined aquifer, however, the aquifer is
usually not dewatered; the water released from storage is contributed solely
by expansion of the water and compression of the aquifer, and water-level
changes are an indication of pressure changes in the aquifer.
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RESULTS OF AQUIFER TESTS

Aquifer tests are commonly used to determine the two principal
characteristics of an aquifer, namely, its ability to transmit and to store
water. These characteristics are referred to as the transmissivity and the
storage coefficient. NDefinition of these characteristies and the basic
theories and assumptions of aquifer tests may be found in Ferris and others
(1962) and Lohman (1972).

Aquifer tests involving the EBID irrigation wells and nearby observation
wells were conducted during several pumping periods. EBID well 1 was pumped
during July 21-24, 1973, after completion of construction, but the test was
not conclusive because of erratic pumping rates. All five irrigation wells
were pumped on July 31 and August 1, 1975, and from July 12 to July 29,
1976. Measurements of discharge, water level, and specific conductance were
made. The small-diameter observation wells drilled and constructed in August
and September 1976 were used during some of the aquifer tests conducted in
February and March 1977 and in February and March 1978, Measurements of
drawdown, discharge, specific conductance, and power consumption were made for
the EBID wells at approximately weekly intervals during the irrigation seasons
in 1977 and 1978. During periods of testing, additional water-level
measurements were made in selected nearby privately owned wells. Not all
tests made during a particular period are considered valid. Interference from
other pumping wells and interrupted pumping schedules were two problems
encountered during the tests.

Various methods were used to analyze the measurements made during aquifer
tests. Values of transmissivity and horizontal hydraulic conductivity derived
by using water-level drawdown in the pumped well are given in table 2, part
I. Values of vertical hydraulic conductivity were estimated by a method in
which the drawdown effects in observation wells completed in the pumped
interval of the aquifer are compared with the drawdown effects in the
observation wells completed above or below the pumped interval (table 2, part
11).

Single-Well Aquifer Tests

Aquifer tests involving measurements of drawdown and discharge in the
pumping well were made in all five EBID wells. The tests were planned to
avoid or minimize effects of outside interference. However, several tests had
extraneous effects, such as pumps in nearby wells being turned on, power
failure or variation, and pump-maintenance problems.

The results of the single-well aquifer tests that were conducted during
periods of least interference are shown in table 2, part I. The test
measurements were analyzed using semilogarithmic plots, as described by Cooper
and Jacob (1946) and Ferris and others (1962, p. 98-100). An example of the
plot and analysis is illustrated in figure 11, which shows drawdown in EBID
well 1 during the February 1977 test. Drawdown measurements made during the
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early part of the pumping test are believed to be most representative of
aquifer response to pumping stress; the effects of water movement to the
pumped zone through or around the clay layers from areas above or below are
then minimal, as is the effect of water moving out of clay layers into the
stressed zone. After pumping began, the water level in EBID well 1 declined
for 1 to 2 days; thereafter, '"leakage" from above and below the perforated
interval caused a stabilization of the water level.

Two or three aquifer tests were conducted for each of the five Irrigation
District wells (table 2, part I). Transmissivities derived from single-well
tests ranged from 10,900 to 21,100 feet squared per day, and hydraulic
conductivities ranged from 48 to 88 feet per day. The average hydraulic
conductivity derived from these tests for all five wells was 67 feet per day,
and the median was 61 feet per day. Greater values of transmissivity were
calculated for tests on EBID wells 4 and 5 (except for the 1973 test on well
1), probably due to the greater hydraulic conductivity of sands in the upper
part of the perforated intervals in these wells. Aquifer tests for EBID well
1 had the lowest average hydraulic conductivity of the five Irrigation
District wells tested. This well is perforated from 310 to 680 feet, whereas
the other EBID wells are perforated considerably above this part of the
aquifer. Apparently, a decrease in hydraulic conductivity occurs with depth.

Multiple-Well Aquifer Tests

Drawdown measurements Iin observation and EBID irrigation wells were
obtained during the aquifer tests. During each test, a selected EBID well was
pumped, and the drawdown was measured in nearby EBID irrigation wells and in
the small-diameter observation wells. Analysis of these measurements was
complicated by the differences in the perforated intervals in the observation
and irrigation wells and in the pumped well., Drawdown measurements made in
the small-diameter observation wells, which have a 5-foot screened interval,
may not be representative of the stress created in the entire perforated
interval of the pumping well. Clay layers in a heterogeneous aquifer affected
by pumping stress may delay or prevent uniform response of water-level changes
as measured in a well screened in only a small part of the aquifer.

The aquifer in the upper part of the Santa Fe Group in this area contains
many alternating layers of sand and clay. The aquifer is considered to
respond to pumping stress as a leaky confined aquifer, which has vertical
water movement and may have water released from clay layers within or adjacent
to the pumped zone. Electric logs indicate that the upper part of the Santa
Fe Group in this area is composed of about 60 percent sand layers and about 40
percent clay layers.

A mass plot of water-level measurements during an aquifer test conducted
in February 1977, when EBID well 1 was pumped, 1s shown in figure 12. The
separation of curves in figure 12 is caused by heterogeneities in the aquifer,
vertical leakage, and differences in the perforated interval in different
wells, The following analysis 1s therefore subject to the problems of
applying simplified type curves to a complex aquifer.
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Analyzing the mass plot shown in figure 12 with leaky-aquifer type curves
(Lohman, 1972, p. 30-34 and plate 3; Hantush, 1960; Cooper, 1963) gave an
average transmissivity of 16,700 feet squared per day based on the plots for
wells 24S,2E.17.322 (EBID well 3), 245,2E,21.123 (EBID well 4),
24S.2E.17.423b, and 24S5.2E.17.414b (an example of these calculations is on the
page facing figure 12). The hydraulic conductivity (assuming 250 feet of sand
thickness) was 67 feet per day. The storage coefficient was 0.001. In
matching the curves, more confidence was placed in the two curves representing
drawdown in EBID wells 3 and 4 because their perforated intervals are in
common with most of the perforated interval in the pumped well.

Shallow irrigation wells that are perforated in the flood-plain alluvium
and uppermost part of he Santa Fe Group were not tested. Specific capacities
(discharge per unit drawdown) were used to estimate transmissivity values for
these wells that are completed in sediments above the perforated intervals of
the Irrigation District wells. The resultant estimates of transmissivity
ranged from about 10,000 to 20,000 feet squared per day.

Tests to Estimate Vertical Hydraulic Conductivity

The aquifer tests involving the Irrigation District wells were used to
estimate the vertical hydraulic conductivity for the semipervious confining
layers (clays) above or below the aquifer intervals in which the EBID wells
are perforated. The results are given in table 2, part II. Drawdown
measurements were made simultaneously in observation wells screened in the
pumped zone as well as above and below the pumped zone. The method described
by Neuman and Witherspoon (1972) was used to analyze the data. An example of
a curve plot is shown in figure 12 (EBID well 1 pumping). Observation well
24S.2E.17.423¢c is screened just above the upper part of the zone screened in
EBID well 1, whereas observation well 24S,2E.17.423d is screened more than 150
feet above the pumped zone. The ratio of simultaneous drawdown measurements
in the aquifer and in the confining layers was used to compute the hydraulic
diffusivity (K/S) of the confining layers (assuming instantaneous drawdown
within the sands). The vertical hydraulic conductivity of the confining
layers was then determined from the diffusivity value and the specific storage
of the coufining layers.

Immediately after pumping started, the water level in observation wells
screened above or below the pumped zone rose from several inches to more than
a foot. This rise continued for a few minutes to several hours, and then the
water level began to decline. In calculations of drawdown, the initial or
static water level in the observation well was assumed to be the top of the
upsurge. Neuman and Witherspoon (1972, p. 1,291) suggest that measurements
made during the early phases of the test are less affected by leakage from
storage and therefore are more representative of the actual vertical hydraulic
conductivity. The values of vertical hydraulic conductivity listed in table
2, part II, were calculated by using drawdown measurements during the earliest
times at which steady decline began to occur after the initial upsurge.
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Example of calculations for figure 12

Example of calculation of transmissivity, storage coefficient, and vertical hydraulic conductivity
for EBID well 1 (fig. 12), using type curves from Lohman (1972, p. 31 and plate 3).

3370 x 1440 x 1

T= — . L(u,v) = WHERE :
4 s 4 x 3.14 x3.1 x 7.48
T = transmissivity, in ftz/day;
T = 16,700 ftz/day Q = average well discharge in gal/min (3370);
S = average drawdown at match point, in
t/r? 1.62 x 1078 feet (3.1);
S = 4T =4 x 16,700 x —m———— L(u,v) = Leakance function from type curve = 1;
1/u 1.0 t = time at match point, in minutes;
r = distance from pumping well to observation
S = 0.001 well, in feet;
S = storage coefficient;
EBID well 3 1/u = function from type curve = 1;
v2 (.19)2 K' = vertical hydraulic conductivity of the
K'=4xTx— xb'"=4x16,700 x ——x 265 confining beds, based on curves for
r (2300)2 EBID wells 3 and 4;
b' = thickness of confining beds, assumed
K' = 0,12 ft/d equal to thickness from water table
to base of lowest clay in confining
EBID well 4 unit, = 265 feet;
v2 (.4)2 v = leakance function from type curve
K'=4xTx—xb"=4x 16,700 x —— x 265 match, = 0,19 for EBID well 3 and
r? (3400)2 0.4 for EBID well 4;
7.48 = conversion from gallons to cubic feet; and
K' = 0.25 ft/d 1,440 = conversion from day to minutes.

Example (referenced to figure 12) of calculation of vertical hydraulic conductivity using methods
described by Neuman and Witherspoon (1972, p. 1284-1298).

s! drawdown in well 24S.2E.17.423d .05
—= = at a time of 18 minutes [ t/r% = 1.04 x 1079]
s drawdown in well 24S8.2E.17.423c 21.2

9.28 x 107°Tt 9.28 x 1072 x 125,000 x 18
f_D = = = 20
2 2
r<s (102.5)“ x .001

Where: tp = dimensionless time factor for pumped aquifer; 9
T = transmissivity, assumed 125,000 (gal/day)/ft (16,700 ft“/day) based on other
aquifer tests;
r = average distance between pumping well and observation well; and
S = storage coefficient, assumed .001, from other aquifer tests.

tp' = 6.2 x 1072

Where: tD' = dimensionless time factor for unpumped zone, found from value of tp in figure 3
of Neuman and Witherspoon (1972, p. 1289)
1.077 x 1074 ¢ 122 1.077 x 10% x 6.2 x 1072 x (78)2
D 5
o' = = = 2,26 x 10° (gal/day)/ft
t 18

Where: «' = hydraulic diffusivity of unpumped zone in (gal/day)ft;
Z = vertical coordinate, assumed to be 40 percent of total thickness of confining
unit, representing the average percentage of clay beds.

K' =  'Ss' = 2.26 x 10° x 1079 = 2.26 (gal/day)/ft2 = 0,30 ft/day
Where: K' = average vertical hydraulic conductivity of confining units in the unpumped
zone between the perforated intervals of the observation well and the pumped
well; and

Ss' = specific storage of clay in the unpumped zone, assumed to be = IO-S/ft.
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The Neuman and Witherspoon method was designed for aquifers that have a
discrete confining layer. The irregular and interfingering clay layers in the
Santa Fe Group sediments complicate the calculation of vertical hydraulic
conductivity. Two values of vertical hydraulic conductivity for each aquifer
test are given in table 2, part II. The first value given was calculated
assuming that the thickness of the confining unit was equal to the entire
thickness of sediments between the top of the perforated interval in the
pumping well and the bottom of the perforated interval in the observation well
(or in one case, the bottom of the perforated interval in the pumping well
(EBID well 3) and the top of the perforated interval in a deep observation
well (24S5.2E.17.414b)). The second value given was calculated assuming that
the confining unit was 40 percent of the thickness as described above (because
clay represents about 40 percent of the section). The first method 1is
considered to give an estimate of the effective vertical hydraulic
conductivity of the entire confining unit (including clay, sand, and gravel),
whereas the second value is thought to more closely represent the vertical
hydraulic conductivity of the clays in the section.

Values of vertical hydraulic conductivity of the confining unit (table 2,
part II) range from 0.21 to 3.0 feet per day for the entire thickness of the
confining unit and from 0.03 to 0.30 foot per day for just the clay layers in
the confining unit. These values are consistent with the values of 0.12 foot
per day and 0.25 foot per day (fig. 12) determined by leaky-aquifer methods
described in Lohman (1972, p. 31 and plate 3). However, the wide range in
results produced by the Neuman and Witherspoon metl.od shows that the irregular
occurrence of the clay layers makes it difficult to calculate a definitive
value for the vertical hydraulic conductivity of the clay. 1In addition to the
problem of determining an appropriate thickness of the confining layer for use
in these calculations, another problem existed in the determination of a
specific-storage value for the c¢lay 1layers. Specific storage may be
determined by laboratory tests on core samples or onsite with extensometers,
but neither method was used during this study. Specific storage of the clay
layers in the central Mesilla Valley was assumed to be 107 foot'l, which is
thought to be a representative value. Laboratory determinations of specific-
storage values for confining layers were reported by Neuman and Witherspoon
(1972, p. 1296-1297) to be 1.0 x 107% foot™! and 2.4 x 107% foot™! and b
Miller and others (1978, p. 95) to be 1.8 x 1072 foot™! and 2.2 x 10~
foot~1. If a specific-storage value of 107® foot™! had been used in this
study, the values of vertical hydraulic conductivity that are presented in
table 2, part II, would have been an order of magnitude lower.

A comparison of the estimated vertical hydraulic conductivity with the
horizontal hydraulic conductivity indicates a much higher rate of ground-water
movement in the horizontal direction than in the vertical direction in the
Santa Fe Group. The numerous clay layers in the aquifer interfinger but are
generally not continuous over long distances (more than 1 or 2 miles). The
vertical hydraulic conductivity of sand units is unknown, but it is many times
greater than the vertical hydraulic conductivity of clay layers.,
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WATER QUALITY

Throughout the Rio Grande Valley of southern New Mexico, chemical quality
is the dominant concern in the use of ground water for irrigation. Virtually
everywhere on the flood plain of the Mesilla Valley, ground water is available
in sufficient quantity to meet irrigation needs; however, in many places the
quality of water limits the type of crops that can be grown. In the area of
the EBID wells, ground water of excellent quality 1is available in 1large
quantities., A water-quality problem does exist, however, in that a layer of
slightly saline water overlies the freshwater everywhere in this area. Deep
wells that pump freshwater may eventually produce water of inferior quality
due to the downward movement of slightly saline water. This section of the
report identifies the zones of slightly saline water and freshwater in the
central Mesilla Valley and discusses ways to minimize the downward movement of
slightly saline water into the freshwater zomne.

Water quality was monitored by collecting water samples for laboratory
analyses and by measuring specific conductance of samples at frequent
intervals from the five EBID wells, nearby privately owned irrigation wells,
and the groups of observation wells near the EBID wells., A great deal of
reliance was placed upon measurements of specific conductance because the
results are reliable and immediately available., Specific conductance measures
the capability of the water to transmit an electric current and is expressed
as micromhos per centimeter at 25° Celsius (micromhos). Larger specific
conductance values indicate greater salinity., In the study area, a close
estimate of the dissolved-solids concentration of the water in milligrams per
liter can be made by multiplying the specific conductance by 0.65.

Specific-conductance measurements were often taken several times a day
during the first few days of pumping of the EBID wells and once a week during
long-term pumping. An effort was made to use the same calibrated conductance
meter for a series of measurements so that small changes could be detected.
However, there was an unavoidable change in conductance meters in August 1977,
which complicated the analysis of the data. Periodically, samples were
collected for laboratory specific—conductance measurements and less frequently
for complete laboratory analysis (table 4). The groups of observation wells
were sampled several times a year,

A general classification of water quality based on the dissolved-solids

concentration is given in the following table (adapted from Winslow and
Kister, 1956, p. 5):
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Equivalent specific

Dissolved-solids conductance (micromhos per
concentration centimeter at 25° Celsius)
Description (milligrams per liter) (dissolved solids + 0.65)
Fresh Less than 1,000 Less than 1,540
Slightly saline 1,000 to 3,000 1,540 to 4,620
Moderately saline 3,000 to 10,000 4,620 to 15,400
Very saline 10,000 to 35,000 -
Brine More than 35,000 -

This classification is used in the delineation of water—quality zones in this
report.

During this study (1976-78), the specific conductance of water from the
Rio Grande at the streamflow-gaging station downstream from Elephant Butte Dam
(station number 08361000) ranged from about 600 to 900 micromhos during the
irrigation season (U.S. Geological Survey, 1977-79). These specific-
conductance values are approximately equal to a dissolved-solids range of 390
to 585 milligrams per liter.

Water—Quality Zones

Slightly-Saline Water Zone

Throughout the Mesilla Valley, there is a layer of slightly saline water
near the land surface. In the area of the Irrigation District wells, the
slightly saline water extends from the water table to a depth of about 100 to
150 feet.

The slightly saline water zone occupies the flood-plain alluvium aquifer
and the upper part of the Santa Fe Group. The zone of slightly saline water
is mostly a result of evapotranspiration. When water is used for irrigation,
some is transpired by the crop, some percolates to the water table, and some
is lost to evaporation. Salts that are left in the soil by evapotranspiration
may be flushed down to the water table by the next irrigation flooding.
However, the flushing process also occurs naturally. Before the Rio Grande
Valley was placed under cultivation, the flood plain was covered by a thick
growth of phreatophytes (known locally as '"bosque'). As seasonal floods
covered the flood plain, the same process of salt concentration took place
then as with crop irrigation now.

The quality of the shallow water at any given place and time depends on
a number of factors. The most important determinant is the location with
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respect to the river or a major unlined canal. Shallow wells near surface-
water channels generally produce water with less than 1,000 milligrams per
liter dissolved solids, indicating that some recharged river water is being
pumped from the well. Conversely, shallow wells that are located in irrigated
fields a few hundred yards or more from the river or a canal generally yield
slightly saline water. The quality of water pumped from shallow wells may
change somewhat with time, depending on the nature of recharge to the aquifer.

Water 1in the slightly saline =zone may exceed a dissolved-solids
concentration of 2,000 milligrams per 1liter. The 1ion with the highest
concentration is wusually sulfate. Many of the older irrigation wells are
perforated from the water table to depths of 100-200 feet; therefore, the
water pumped is a mixture from layers containing water of different quality.

Freshwater Zone

Below the slightly saline zone is a much thicker =zone of freshwater.
A water sample taken at a depth of 1,177-1,193 feet in test hole 24S.2E.17.423
contained 354 milligrams per liter dissolved solids (table 4). Another water
sample, taken at a depth of 1,707-1,727 feet in a test hole (25S5.2E.3.224a)
located about 8 miles south of the study area, contained 580 milligrams per
liter dissolved solids (Wilson, White, Orr, and Roybal, 1981, p. 436).

A hydrologic section through the study area that delineates the =zones
containing fresh and slightly saline water is shown in figure 6. In this
section, the freshwater zone is divided into two parts, There 1is a thin
transition zone of freshwater having a dissolved-solids concentration of 500
to 1,000 milligrams per liter below the slightly saline water zone and below
the transition zone 1s a zone of freshwater containing less than 500
milligrams per liter dissolved solids. Wilson, White, Orr, and Roybal (1981,
plate 8, section G-G') show that the zone containing less than 500 milligrams
per liter dissolved solids extends to a depth of about 1,500 feet, and from
this depth to about 2,500 feet, the aquifer contains freshwater having a
dissolved-solids concentration of 500 to 1,000 milligrams per liter.

Two observation wells located only 6 feet apart demonstrate the
substantial difference in water quality between the slightly saline zone and
the freshwater zone. Observation well 24S.2E.7.234 is screened at a depth of
305-310 feet and observation well 24S.2E.7.234b is screened at 75-80 feet
(these wells are approximately 100 feet from EBID well 2). A water sample
collected on August 7, 1976, from the 310-foot well had a dissolved-solids
concentration of 285 milligrams per liter. During the same week, water from
the 80-foot well had a dissolved-solids concentration of 1,380 milligrams per
liter (table 4)., Bicarbonate is the predominant anion in the freshwater zone,
whereas sulfate is generally the predominant anion in the slightly saline
zone, The analysis for the water from observation well 24S.2E.7.234 (310 feet
deep) is very similar to analyses for deep observation wells located about 100
feet from EBID well 1, showing that the water quality in the freshwater zone
is uniform throughout the area where the EBID wells are located.
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Water—Quality Changes

Elephant Butte Irrigation District Wells

Water—-quality changes in the study area can be related to the amount of
pumping by the deep irrigation wells. Because of a 3.0 acre-foot surface-
water allotment in 1976, the Irrigation District wells were pumped for only 17
days in July. Prior to this time, the wells had only been test pumped, so the
pumping period in July provided an opportunity to collect water-quality data
from the aquifer under nearly undisturbed conditionmns.

The surface-water irrigation allotment for 1977 was 1.25 acre-feet, and
as a consequence, there was a large demand for supplemental water from the
Irrigation District wells, The wells were turned on in mid-March and were
pumped continuously, except for repairs and maintenance, until late August.

In 1978, the surface-water allotment was 0.75 acre-foot., The Irrigation
District well pumps were initially started on March 23 but were turned off for
the month of May. Because of the low reservoir storage, no surface water was
released during May; the wells were not pumped because 1t was expected that
seepage losses in the East Side Canal would be excessive. The wells were
turned on June 2 and pumped until August 9.

EBID well 1 (24S.2E.17.423a)

Water from EBID well 1 had a specific conductance of 460 micromhos when
sampled in 1976; the specific conductance ranged from 450 to 480 micromhos for
the 3 years of this study (figs. 13, 14, and 15, and table 5). Laboratory
analyses of water samples from this well in July 1973 (just after it was
drilled) and in August 1977 show that all chemical-constituent concentrations
remained essentially constant (table 4).

Selected specific-conductance measurements relative to total pumping time
in hours for the five EBID wells are shown in figure 16. Measurements made
within the first 48 hours of any pumping period were deleted to avoid the
fluctuations observed in some wells during this period. The measurements are
differentiated according to the two specific-conductance meters that were
predominantly used.

A statistical analysis of the specific-conductance data indicates that no
significant change has occurred in the specific-conductance values of water
from EBID well 1 (taking into account the two different meters used). The
statistical method used was an "F" test, and the results indicate that the
slope of the plotted values for each meter equals zero (at 99 percent level of
probability). In other words, a value of specific conductance at any time can
be estimated by a simple average of previous values.
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SPECIFIC CONDUCTANCE,IN MICROMHOS PER CENTIMETER AT 25° CELSIUS
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Figure 16.--Selected measurements of specific conductance of water from

Elephant Butte Irrigation District wells.
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EBID well 2 (24S.2E.7.231)

EBID well 2, located beside the Louisiana Lateral, produced water with a
specific conductance of 470-480 micromhos during the July 1976 pumping period
(fig. 13). This was approximately equal to the specific conductance of water
from EBID well 1. However, EBID well 2 demonstrated significant changes in
water quality during the 1977 pumping period (fig. 14). The initial specific
conductance for this well, after the pump was started on March 12, 1977, was
500 micromhos. After approximately 5 hours of pumping, the specific
conductance dropped to 480 micromhos, where it remained for 2 weeks. Then the
specific conductance slowly began to rise, eventually reaching a value of 590
micromhos on August 26, 1977, just before the pump was turned off for the
year. When this punp was turned on 1in 1978, the specific conductance was
approximately the same as at the end of the 1977 season, indicating that the
deterioration in water quality was irreversible (at least during this short
time period). By the end of the 1978 pumping period, specific conductance of
water from the well had risen to 640 micromhos (fig. 15).

The increase in specific conductance relative to total pumping time for
EBID well 2 is shown in figure 16. An analysis of the data shown in figure 16
indicates that the changes are statistically significant and are not due to
the change in meters. This well is the only one of the five EBID wells for
which it can be shown that significant long-term increases in specific-
conductance values have occurred. Because of a lack of confining layers,
slightly saline water seems to have moved downward into the cone of depression
in the potentiometric surface around the pumping well.

EBID well 3 (24S.2E.17.322)

The specific conductance of water from EBID well 3 showed marked changes
at the beginning of each pumping period (figs. 13, 14, and 15). On July 12,
1976, the well water had a specific conductance of 1,400 micromhos when
pumping began and maintained this value for 35 minutes. The conductance then
decreased slowly and eventually reached a value of 520 micromhos after about
10 days of pumping. This pattern of change resembles a logarithmic function
when graphed. The cemented surface casing for EBID well 3 was set to a depth
of about 170 feet in the first major clay layer found in drilling. There are
some relatively thin clay layers above this layer, but the 8- to 10-foot-thick
clay layer where the surface casing was set was considered to present a
barrier to the downward movement of slightly saline water. However, the
measurements made during 1976 and subsequent years show that some water of
inferior quality is wmoving into the perforated interval of the well. One
possible explanation for this movement is that the cement may not completely
seal the surface casing to the wall of the hole. Another explanation may be
that the clay layer is discontinuous and ends a short distance from the
well. A third alternative may be that a sand layer in the upper part of the
screened interval already may have contained water of inferior quality when
the well was completed. Whatever the mechanism by which water of inferior
quality enters the well, 1t appears that the water moves into the casing
through perforations near the top, moves downward inside the casing, and then
into the formation where the hydraulic head is lower. A similar situation has
been reported 1in South Carolina (Zack, 1977, p. 76-79).
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Measurements of water 1levels in wells in this area show that the
hydraulic head generally decreased with depth in the aquifer during the period
of this study (tables 3 and 5). As a consequence, there was a constant
hydraulic-head difference between the top and the bottom of the screened
interval in EBID well 3. 1In many deep wells, the head difference is of little
consequence because the water in the aquifer is about the same quality
throughout the screened interval. However, in wells like EBID well 3, where
inferior quality water seems to be entering the top of the screen, the
downward movement of water in the well bore can result in quality changes.
The difference in hydraulic head may be significant in a well when a nearby
deep well 1is pumping (particularly if the pumping well is screened at a
somewhat deeper interval, as for example, when EBID well 3 is idle and EBID
well 1 is pumping). The pumping could cause a large hydraulic-head decrease
in that part of the aquifer screened in the lower part of the unpumped well.
This process eventually forms an envelope of inferior-quality water around the
well casing, and this water must be pumped out before the better quality water
is available.

A significant amount of water with elevated specific conductance had to
be pumped out of EBID well 3 at the beginning of the July 1976 test. It took
about 10 days for the specific conductance of the water to drop from 1,400
micromhos to 520 micromhos. The well pumped 40.6 million gallons during this
10-day period, and it was calculated that about 10 percent, or 4 million
gallons, represented water of 1,400 micromhos conductance that had moved down
the well bore while the pump was off. This 4 million gallons of water, when
averaged over a l-year period, is equal to a constant inflow down the well
bore of about 8 gallons per minute.

Water from EBID well 3 had a maximum specific conductance of 1,260
micromhos on the first day of pumping in 1977, and eventually decreased to 500
micromhos in May (fig. 14). The specific conductance of water from this well
then slowly rose to 560 micromhos between May and August.

In 1978, water from EBID well 3 had a maximum specific conductance of
1,170 micromhos on the first day of pumping. The specific conductance
eventually decreased to 550 micromhos (fig. 15). During July and early
August, the specific conductance slowly began to rise, peaking at 590
micromhos and ending the pumping season at 575 micromhos.

Selected specific—-conductance measurements relative to total pumping time
in hours are shown in figure 16. An analysis of this information, neglecting
the elevated values characteristic of the first 2 days of pumping, indicates
that no statistically significant change occurred in the specific conductance
for EBID well 3, Thus, there was little or no downward movement of slightly
saline water in the aquifer caused by pumping of the well. However, the large
specific-conductance values at the beginning of each pumping period for this
well (figs. 13-15, table 5) indicate that water of inferior quality was
continually moving into the well casing. When the well was not pumping, this
inferior quality water moved downward in the well casing and then flowed out
into the part of the aquifer screened in the lower part of the well.
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EBID well 4 (24S.2E.21.123)

EBID well 4 pumped water that also demonstrated considerable fluctuations
in specific conductance, but with a somewhat different pattern than EBID
well 3, 1In July 1976, the first specific-conductance measurement taken had a
value of 710 micromhos (fig. 13). The conductance rose to 900 micromhos after
25 minutes of pumping, then slowly declined to 670 micromhos after about 12
days of pumping. The specific-conductance measurements for this well at the
end of the pumping period were much higher than for the other four EBID
wells. The higher values indicate that the top of the well screen is in some
sand layers that contain water of inferior quality. The fluctuations 1in
specific conductance also indicate that while the well was not pumping, water
moved in and out of the casing because of the decrease in hydraulic head with
depth in the aquifer and the hydraulic-head differences caused by nearby wells
being pumped.

In 1977, EBID well 4 was not sampled immediately after the pump was
started, but after 4 days of pumping the specific conductance was 830
‘micromhos (fig. 14). The conductance decreased slowly in a pattern similar to
that of EBID well 3 and eventually stabilized at about 660 micromhos. In the
last month of the 1977 pumping season, the conductance of water from this well
began to rise and was 705 micromhos when pumping ceased for the year.

In 1978, the pump in EBID well 4 was started on March 23, and after the
pumping hiatus in May, it was restarted on June 2. In both cases the
conductance began at about 880 micromhos and eventually stabilized between 680
and 700 micromhos (fig. 15).

Selected specific—conductance measurements relative to total pumping time
in hours for EBID well 4 are shown in figure 16. An analysis of this
information, neglecting the elevated values at the start of pumping, indicates
that no statistically significant change occurred in the specific conductance
of water from this well. However, as in EBID well 3, the large specific-
conductance values at the beginning of each pumping period (fig. 13-15, table
5) for this well indicate that water of inferior quality was continually
moving into the upper part of the well screen, down the casing, and outward
into the part of the aquifer screened in the lower part of the well.

EBID well 5 (24S.1E.13.221a)

Water from EBID well 5 had an initial specific conductance in 1976 of 530
micromhos; however, the conductance decreased to 480 micromhos within 3 days
(fig. 13). 1In 1977, the conductance was 510 micromhos on the first day of
pumping and had declined to 480 micromhos by the third day (fig. 14). During
the last month of the 1977 pumping season, the conductance of water from this
well slowly rose and eventually reached a value of 520 micromhos (however, a
different meter that gave slightly higher readings was used at the end of the
season).,
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When EBID well 5 was started on March 23 for the 1978 irrigation season,
the water had a specific conductance of 590 micromhos (fig. 15). The
conductance decreased over a period of about 10 days to a level of 520
micromhos. When the pumps were started on June 2, after the pumping hiatus in
May, the conductance was 600 micromhos; however, it quickly dropped to 530
micromhos, and after some fluctuations it was at this level at the end of the
pumping season,

Selected specific-conductance measurements relative to total pumping time
in hours for EBID well 5 are shown in figure 16, An analysis of this
information, neglecting the elevated values at the start of pumping, indicates
that no statistically significant change occurred in the specific conductance
of water from this well., However, as in EBID wells 3 and 4, the elevated
specific-conductance values at the beginning of each pumping period for this
well (figs. 13-15, table 5) indicate that a relatively small quantity of
water, slightly inferior to that normally pumped, moved down the casing and
outward into the aquifer screened in the lower part of the well.

Observation wells

For observation well 24S.2E,17.423b (screened interval: 591-596 feet)
near EBID well 1, most of the laboratory specific—conductance values of the
water ranged from 470 to 480 micromhos for the 3 years of record (table 4).
There did not appear to be any change in water quality occurring at this
depth. For observation well 24S.2E.17.423c (screened interval: 302-307
feet), nine of ten laboratory specific-conductance readings of the water were
between 470 and 480 micromhos. Analyses of water samples taken in 1976 and
1977 from these two wells showed that the water from depths of 591-596 feet
and 302-307 feet was very similar in concentrations of chemical constituents,

Water samples collected from 1976 to 1978 from observation well
24S,2E.17,423d (screened interval: 113-118 feet) had specific-conductance
values ranging from 1,060 to 1,220 micromhos. No trend can be discerned in
the conductivity data or in the laboratory analyses.

Water from observation well 24S,2E.17.423e (screened interval: 30-35
feet) showed a decrease in specific conductance from 2,700 to 745 micromhos
between late summer 1976 and late summer 1978, Almost all chemical
constituents showed a corresponding decrease in concentration: Bicarbonate
decreased from 243 to 190 milligrams per liter; chloride from 370 to 100
milligrams per liter; and sulfate from 760 to 130 milligrams per liter (values
are for samples collected on September 10, 1976, and August 29, 1977;
table 4). However, fluoride remained constant at 0.6 milligram per liter.
The measured quality changes in this well were due to water seeping into the
aquifer from the East Side Canal; the August 29, 1977, analysis was very
similar to an analysis of canal water on the same date. In February 1978,
when there was no surface water in the nearby canal, the conductance of water
from this well was 1,240 micromhos. On May 1, with water in the canal, the
conductance was 904 micromhos and eventually reached a low of 745 micromhos on
September 13, 1978.
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Water produced from observation well 24S.2E.17.414b (about 750 feet from
EBID well 1; screened interval: 607-612 feet) demonstrated some minor
fluctuations in specific conductance but no significant changes. Between
August 1976 and August 1977, the specific conductance appeared to increase
from 460 micromhos to 485 micromhos; however, the laboratory analyses for
dissolved solids for the same period provided the almost identical values of
302 and 303 milligrams per liter. During the test pumping of EBID well 1 in
February 1977, laboratory specific-conductance readings over a 2-week period
for this observation well were 505, 485, and 476 micromhos. These variations
in specific conductance are thought not to be related to actual changes in
water quality, but rather to the progressive removal of drilling mud and
chemicals used in development. FEach time this well was sampled (by air
jetting), the maximum discharge increased somewhat, apparently because the
well underwent additional development. Specific-conductance measurements made
in 1978 were fairly consistent, ranging between 476 and 485 micromhos.

Laboratory analyses of water from wells 24S5.2E.17.423b and 24S.2E.17.414b
are almost identical (the wells are about 600 feet deep and are about 650 feet
apart). Differences in the concentrations of iron and phosphate may be
attributed to the methods of sampling (air jetting with an iron pipe) and
development (hexa-meta-phosphate added to some wells).

Water from observation well 24S.2E.17.414a (screened interval: 292-297
feet) shows a constant specific conductance from its installation in September
1976 until 1978. Both onsite and laboratory specific-conductance readings
ranged from 465 to 480 micromhos. Laboratory analyses of water samples
collected in September 1976 and August 1977 showed a slight change in
dissolved~solids concentration from 295 to 286 milligrams per liter.

Observation well 24S.2E.7.234 (screened interval: - 305-310 feet), located
101 feet from EBID well 2, produced water with minor fluctuations in quality
in 1977 but no particular trend. In 1978, the specific-conductance
measurements fell within the narrow range of 449 to 458 micromhos.

Water from observation well 24S.2E.7.234a (screened interval: 120-125
feet) showed substantial changes caused by the pumping of EBID well 2. In
August 1976, the specific conductance of water from this well was about 680
micromhos; in the late summer of 1977, it was about 980 micromhos; and in
September 1978, it was 1,216 micromhos. This increase in specific conductance
indicated that water of inferior quality was moving downward in the aquifer in
response to the reduction in hydraulic head during pumping at the depth at
which EBID well 2 1is screened. The electric log rum in the well after
drilling shows very few clay layers that would retard the downward movement of
water above a depth of 120 feet.

Water from observation well 24S5.2E.7.234b (screened interval: 75-80
feet) was slightly saline in all analyses. The dissolved-solids concentration
was 1,380 milligrams per liter in August 1976 and 1,350 milligrams per liter
in August 1977.
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Private Wells Near the Elephant Butte Irrigation District Wells

Since the installation of the five EBID wells, there have been many other
deep wells drilled in the same area. Few, if any, of these wells have
cemented surface casing as a means of excluding the slightly saline water near
the surface. Instead, blank casing of the same diameter as the perforated
casing is installed from the surface to a depth of about 150-250 feet.

Most privately owned irrigation wells pump only when the owner is
irrigating his fields, usually 1 week in every 3 or 4 during the spring and
summer when there is a shortage of surface water. Sufficient data have not
been collected for these wells to allow an accurate determination of the
effectiveness of their design. There is a possibility that slightly saline
water can move downward through the gravel pack into the perforated
interval. However, the quantity of water involved is likely to be small. In
some wells, the drilling mud, which remains in the gravel in the blanked-off
section, restricts the vertical movement of water in the gravel pack.

If the perforated interval is not deep enough below the base of the
slightly saline water zone, inferior quality water will enter the well bore.
A well (24S.2E.17.214) that fits this category was drilled in the winter of
1977-78 about 0.5 mile north of EBID well 1. This 420-foot-deep well has
blank casing down to only 120 feet and thus is screened in the lower part of
the slightly saline zone. Specific—-conductance measurements of water from
this well (table 3) varied between 1,600 and 800 micromhos, depending on how
long the well had been pumping, indicating that a condition existed similar to
that of EBID well 3, and that slightly saline water moved into the well and
down the well bore into the freshwater part of the formation.

Many of the privately owned deeper wells in the study area belong to one
farm that occupies two areas south and northwest of the EBID wells. More than
a dozen of these wells were drilled in 1977. The wells have 18-inch-diameter
blank casing, wusually extending to depths of 230-250 feet. Some of these
wells show no significant changes with time in the specific conductance of the
water pumped. For example, water from well 24S5.1E.2.212a maintained a
specific conductance of 480 micromhos during the 1977 and 1978 irrigation
seasons; measurements of water from well 24S.2E.19.111 were between 650 and
700 micromhos; measurements of water pumped by well 24S.2E.19.422 were between
550 and 600 micromhos; and for well 24S.2E.29.224, specific—-conductance
measurements of water had a slight variation between 560 and 580 micromhos.
Other wells of the same design showed changes in specific conductance. Water
from well 24S.1E.1.114 increased in conductance from 560 to 710 micromhos
between April and September 1978. Another deep well (23S.1E.35.444, drilled
in 1976), of similar design but with only 160 feet of blank casing, had a slow
deterioration in water quality over three pumping seasons; specific
conductance was 400 micromhos in February 1976, 600 micromhos in July 1977,
740 micromhos in July 1978, and 860 micromhos in September 1978.

42



A number of other deep irrigation wells in the Mesilla Valley are outside
the study area. One of these wells (26S.3E.6.442), located at the Berino
natural-gas pumping station about 20 miles south of Las Cruces, was one of the
first deep wells drilled in the Mesilla Valley (in 1971). The perforated
interval in this well is between 307 and 597 feet. Specific conductance was
780 micromhos on October 4, 1972, and 790 micromhos on August 9, 1978, This
well has 40 feet of cemented surface casing, but the main deterrent against
the entry of overlying slightly saline water is the 307 feet of blank casing.

A deep well (26S.3E.35.141) near the town of Anthony (about 20 miles
south of the study area), with a perforated interval between 500 and 800 feet,
had a specific conductance of 720 micromhos on October 17, 1972, and 800
micromhos on August 9, 1978. The perforations in the well casing begin at a
depth of 500 feet because the slightly saline layer is much thicker here than
in the study area.

In the Mesilla Valley north of the study area, the City of Las Cruces
drilled three wells similar in design to the EBID wells. Two of these wells
have cemented surface casing to a depth of 400-450 feet while the other has
cemented surface casing to about 250 feet. No significant change in water
quality in these wells occurred during the time of this study.
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CORCLUSIONS

1. The aquifer in which the five EBID wells are perforated is part of the
Santa Fe Group and consists of interfingering and alternating beds of sand,
silt, and clay, with occasional thin 1layers of small-diameter gravel.
Transmissivities of the parts of the aquifer in which the five EBID wells are
perforated, as determined from single-well and multiple-well aquifer tests,
range from 10,900 feet squared per day around EBID well 3 to 21,100 feet
squared per day about EBID well 4. Average hydraulic conductivities for the
aquifer range from 48 to 88 feet per day. The vertical hydraulic conductivity
of the confining layers for that part of the aquifer screened in the EBID
wells ranges from 0.21 to 3.0 feet per day for the entire thickness of the
confining unit and from 0.03 to 0.30 foot per day for only the clay layers in
the confining unit.

2. During 1977, the five EBID irrigation wells pumped 9,453 acre~feet of
water, and during 1978 they pumped 5,626 acre-feet. In the same area, it is
estimated that 13,000 acre-feet of water were pumped in 1978 by about 23
privately owned deep irrigation wells.

Water levels in the five Irrigation District wells were at a lower level
in January 1978 than in January 1977, indicating a decline caused by the large
ground-water withdrawals in the 1977 irrigation season. Water-level declines
also occurred in shallow irrigation wells in the same area. Water levels in
these shallow wells generally decline during periods of heavy pumpage and
recover during perlods of 1less pumpage and large surface-water Iirrigation
allotments. The trend of water-level changes 1in the deep irrigation wells
has not been established, but preliminary measurements indicate water-level
responses similar to those in the shallow irrigation wells.

3. The specific conductance (in micromhos per centimeter at 25° Celsius)
of water pumped by the five EBID wells as measured onsite during the final
week of pumping for the 1976, 1977, and 1978 irrigation seasons is given in
the following table:

Well July 24-28, 1976  Aug. 26, 1977 Aug. 8, 1978
EBID well 1 460 480 470
EBID well 2 480 590 640
EBID well 3 520 560 575
EBID well 4 670 705 700
EBID well 5 480 . 520 530
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Onsite specific-conductance measurements were used as the primary water-
quality determinant because of the large number of measurements needed to plot
short-term trends. An unavoidable change in conductance meters in the middle
of the 1977 irrigation season complicated an interpretation of the results;
however, a statistical analysis of the specific-conductance measurements,
taking into account the change in meters, indicates that EBID well 2
(245.2E.7.231) was the only one of the five EBID wells to produce water with a
statistically significant change in specific conductance.

4., Three of the EBID wells, well 3 (24S8.2E.17.322), well 4
(248.2E.21.123), and to a lesser extent, well 5 (24S.1E.13.221la), produce
water with elevated specific-conductance values at the beginning of each
pumping period. In each case, the uppermost part of the well screen allows
entry of inferior quality water into the well casing. Because there is a
decrease in hydraulic head with depth in the area, this inferior quality water
moves down the well casing and into that part of the aquifer screened by the
lower part of the well (when the well is not pumping).

5. Irrigation wells constructed with cemented surface casing or blank
well casing set in a thick clay layer at depths approximately 200 feet or more
below land surface produce water with the smallest specific conductance.
Cemented surface casing may offer better protection than blank casing against
downward movement of water from the slightly saline water zone.
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Table 1l.—Lithologic logs from test holes 24S.1E.13.22] and 24S.2E.17.423
[See Goddard and others (1951) for rock color terms]

Thickness Depth
(feet) (feet)

Test hole 24S.1E.13.221

Sand, fine to coarse-grained,sub-angular to well-rounded
siliceous grains, with grayish-red (10R 4/2) clay and
small-size gravel of igneous origin. Estimate
70 percent sand b4 44

Sand and gravel, estimate 50 percent of each. Sand mostly
coarse—~ and very coarse grained. Small-size gravel
comprised mostly of igneous pebbles. 1 55

Gravel with coarse—grained sand. Estimate 95 percent
gravel, mostly of igneous origin. Base of flood—plain
alluvium at 66 feet 1u 66

Clay, pale reddish-brown (10R 5/4), with sand and some
small-size gravel 44 110

Sand, mediumrgrained, sub—angular to well-rounded siliceous
grains, with thin lenses of reddish-browm (10R 5/4)
calcareous clay 230 340

Clay, sandy, pale reddish-brown (10R 5/4), calcarecus — 10 350

Sand, fine to very coarse, sub—angular to well-Tounded
siliceous grains, with pale reddish-brown (10R 5/4)
calcareous clay and many caliche fragments. Estimate
60 percent sand 13 463

Sand, very fine to mediumgrained, with pale reddish—brown
(1R 5/4) calcareous clay and many caliche fragments.
Estimate more than 50 percent sand. 241 704

Note: From 66 feet to bottom of hole, lithology is typical of Santa Fe Croup.



Table 1,—Lithologic logs from test holes 245.1E.13,221 and 24S.2E.17.423 - Continued

Thickness Depth
(feet) (feet)
Test hole 24S.2E.17.423
Sand, fine to coarse quartz grains, with moderate brown

(5YR 3/4) clay. Estimate 60 percent sand ——————— 22 22
Gravel, coarse 4 26
Sand, fine—grained, silty 4 30
Clay, sandy, moderate brown (5YR 3/4) 10 40
Sand, fine to medium—grained, with clay and small-size

gravel, Estimate 60 percent sand 5 45
Sand, medium to coarse, sub-angular quartz grains and

gravel composed mostly of igneous pebbles. Probable

base of flood-plain alluvium at 66 feet 21 66
Clay 7 73
Sand, wmediumgrained with thin layers of clay and small-

size gravel. Overall color of pale brown (5YR 5/2).

Estimate 80 percent sand 39 112
Clay, sandy and silty, pale brown (5YR 5/2) ——mm——— 32 144
Sand, medium to very coarse grained, mostly sub—angular

quartz grains, estimate 90 percent sand 26 170
CQay, sandy, light brown (5YR 6/4) 8 178
Sand, medium to coarse—grained, with thin lenses of gravel

and some clay layers 88 266
Sand, fine to mediumgrained, clayey, light brown

(5YR 6/4) 14 280
Clay, sandy, light brown (5YR 6/4) to light brownish-gray

(5%R 6/1) 8 288
Sand, fine to very coarse quartz grains, with minor amounts

of clay and gravel. Estimate 5080 percent sand. 118 406

Clay, sandy 18 424
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Table 1.—Lithologic logs from test holes 24S.1E.13.221 and 24S.2E.17.423 — Concluded

Thickness Depth
(feet) (feet)

Test hole 24S.2E.17.423

Sand, fine to coarse—grained, with clay and some small
gravel 54 478

Sand, fine to coarse—grained with light brownish-
gray (5YR 6/1) and pale yellowish-brown (10YR 6/2)
clay layers. 94 572

Sand, medium to very coarse grained, sub—angular quartz and
igneous rock grains. Some clay and small gravel.
Estimate 70 percent sand 22 594

Gravel, sand, and some clay. Fine gravel, medium to very
coarse grained sand and pale yellowish-brown (10YR 6/2)
clay, FEstimate sand and gravel over 60 percent. Mostly
thin lenses of each type of sediment. 318 912

Sand, fine to coarse-grained, with thin to thick layers of
light brownish-gray (5YR 6/1) to pale yellowish-brown
(10¥YR 6/2) clay and few thin gravel lenses. Sand mostly
quartz grains. Probably over 50 percent sand, ————— 298 1,210

Note: From 66 feet to bottam of hole, lithology is typical of Santa Fe Group.
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Table 2.--Summary of hydraulic properties of the Santa Fe Group in the
vicinity of the Elephant Butte Irrigation District wells

EXPLANATION
Transmissivity.-—Values are given to three significant figures.

Average hydraulic conductivity.--Obtained by dividing the transmissivity by
the appropriate sand thickness. [Values are given to two significant
figures.]

Sand thickness.--Total thickness of sand that is estimated to be
transmitting water to the perforated interval. Obtained from borehole
geophysical logs (resistivity).

Length of test.,—-Duration of pumping test, in hours,

"Tested interval (listed in Part II).--The vertical distance between the top
of the perforated interval in the pumping well and the bottom of the
perforated interval in the observation wells (except for the test using EBID
well 3, in which the tested interval is from the bottom of the perforated
interval in the pumping well to the top of the perforated interval
in the observation well).

Total thickness of confining unit.-—Assumed to be the difference between
the two values given as the tested interval.

Assumed horizonal transmissivity, hydraulic conductivity, and storage
coefficlent (listed in Part II).—-All were used in calculating the vertical
hydraulic conductivity. They are based on values obtained during the
single-— and multiple-well tests.

Remarks column.--Contains such items as the time interval upon which the
transmissivity value is based.
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Table 3. Records of selected wells in vicinity of Elephant Butte
Irrigation District wells
EXPLANATION
Well number.--See explanation of numbering system In text. Wel! locations shown on figure 2,

Main geologic unit,~=Main unit penetrated and furnishing water to well: Qal, flood=plain
alluvium; QTs, Santa Fe Group; 17, questionable.

Altitude.=-~Altitudes were extrapolated from U.S. Geologlical Survey topographic maps.
Datum Is sea level,

Depth of well.=-Reported by well driller or well owner, or In rare Instances, measured
during this study: &, approximate depth; +, depth greater than figure listed;

?, questionable,

Water level ,--Measured depth to water below land surface: R, reported depth; A, pumpling water
{evel. See table 5 for additional measurements.

Yield.==R, reported; other values are measured. See table 5 for additional measurements.

Specific capacity.=-=Yleld divided by drawdown. E, estimated value based on assumed static
water level,

Onsite specific conductance.-~Measured in field with portable meter., See table 5 for
additional measurements,

Lift and power.=—-T, turbine pump; J, jet pump; S, submersible pump; NG, natural gas;
LP, liquid gas; E, electric; N, none.

Use of water.--I, irrigation; D, domestic; N, not used; ind, Industrial; P, public supply.
Remarks.==Driller's name given where known; csg, casing diameter; Pl, perforated iInterval,
* Chemical analyses of water from the well given in table 4.

*%* Additional water level, yleld, specific conductance, or temperature Information {isted
in table S,
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Table 3. Records of selected wells In vicinity of Elephant Butte
Irrigation District wells - Contlnued

Water level
. Depth
Depth Altitude be low
of Main of land land
well geofogic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
235.1E.35.442 Stahmann Farms, Inc. 80 Qal 3,879 50.7 A 09-27-72
27.2 10-31-72
36.1 05-05-75
19.3 01-13-76
23S5.1E.35.444 do. 410 QTs 3,879 22.0 R 02- -76
88.0 AR 02- -76
157.7 A 09-16-77
123.2 A 04-10-78
23S.1E.36.324 J. Richardson 225 Qai 3,881 49.3 A 05-29-73
QTs 20.8 01-13-76
23S5.2E.32.133 - - - 3,878 21.8 11-24-72
48.4 A 02-28-75
20.0 02-02-76
235.2E.32.144 Oscar Lytton 225 QTs 3,874 - -
23S.2E.32.144a do. 64 Qal 3,875 233 11-28-72
235.2E.32.333 J. Burris 210 QTs 3,877 - -
235.2E.32.423 Jornada Water Co., Inc. 320 QTs 3,875 - -
24S.1E.1.111 Stahmann Farms, Inc. 532 QTs 3,879 117.1 A 04-10-78
24S.1E.1.114 do. - QTs 3,877 23.8 03-28-78
24.4 04-04-78
93.5 A 04-10-78
98,7 A 06-01-78
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Yield

Onsite
Specific specific Temper-
capacity conduc- ature
Rate (gailons tance (de-
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
1,400 09-27-72 59,8 E 1,800 18 09-27-72 T,E I Csg 16-in.
2,200 19 05-05-75
2,000 17.5 10-17-75
- - - 400 - 02- -76 T,E | Well No. 3;
2,000R 02- -76 30. E 600 17.5 07-01=77 Csg 16-in;
1,820 09-16-77 13 E 740 17.5 07-12-78 ReL. Guffey & Sons;*
1,500 04-10-78 - 860 17.5 09-28-78
1,190 05-29-73 44 E 1,900 19 05-29-73 T,NG I Csg 16~in.
- - - 2,200 18 02-28-75 T,NG -
1,070  02-28-75 36.9 1,800 18 10-02-75
- - - 500 17 11-28-72 -,E D -
1,050 06-07-73 - 1,750 19.5 06-07-73 T,NG I Csg 16-in.
- - - 510 17 11-27-72 S,E D -
- - - 550 18 11=-27-72 T,E P  Schieffer Drig. Co;*
- - - 560 18 07-01-77 T,E I Well No.4; csg 16-Iin;blank
660 17.5 04-10-78 0-170ft; slotted 170-532ft
- - - 560 7.5 04-10-78 T,E I Well No. 5; R.L. Guffey
580 18 06-01-78 & Sons; csg 18-in.
2,270  04-10-78 32.8 580 18 07-12-78
2,420 06-01-78 710 18 08-09-78
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Tabie 3. Records of selected wells In vicinity of Elephant Butte
Irrigation District wells - Continued

Water level

Depth
Depth Altitude below
of Main of land land
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S,1E.1.143a Stahmann Farms, Inc. 599 QTs 3,877 89.8 A 09-16-77
22.9 02-28-78
22.9 04-04-78
96.9 A 04-10-78
24S.1E. 1,423 - - - 3,872 16.1 02-10-72
19.8 01-10-78
24S.1E.1.424a - 180 QTs 3,876 - -
24S.1E.2.212 Stahmann Farms, Inc. 100 Qal 3,878 53.6 A 09-29-72
QTs 22.9 10-31-72
245.1E.2.212a do. 690 QTs 3,878 2546 08-19-77
76.0 A 09-23-77
22.0 03-28-78
22.4 04-04-78
24S.1E.11.422 Tony Salopek 590 QTs 3,865 15.0 03-28-78
15.7 04-04-78
2045 04-10-78
24S.1E.12.313 - - Qal(?) 3,864 9.0 10-25-72
5.8 01-14-76
24S5,1E.12.341 - 140 Qal 3,864 7.0 10-30-72
QTs 6.6 01-09-76
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Yield

Onsite
Specific specific  Temper-
capacity conduc- ature
Rate (gallions tance (de-
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
2,140 09-16-77 30 E 510 18 09-16-77 T,E I Well No.6; RelL. Guffey
500 17.5 04-10-78 & Sons; *
520 17.5 08-09-78
2,210 04-10-78
1,790 03=01=73 - - - - T,NG I Csg 16-in.
- - - 800 17.5 10-30-72 J,E D Pl 175-180 ft.
480 19 02-22-77
- - - 1,750 17 09-29-72 T,NG I Well No. 2.
1,700 17.5 05-05-75
1,700 17 10-17-75
- - - 480 18 09-23-77 T,E I Well No.1; R. L. Guffey
480 18 06-01-78 & Sons.
- - - - - - T,- I Re L. Guffey and Sons,
- - - - - - T,NG I Csg t8-in.
- - - - - - T,NG | Csg 16-in,
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Records of selected wells in vicinity of Elephant Butte
Irrigation District wells - Continued

Water level

Depth
Altitude befow
Main of fand fand

geologlic  surface surface Date
Weil number unit (feet) (feet) measured

24S.1E.13.,221 Elephant Butte Irrigation QTs 3,862 - -
24S.1E.13.221a QTs 3,863 11.2 07-31-75
109.3 08-01-75
13.0 12-22-78
24S.1E.13.234 Stahmann Farms, - 3,864 84.5 09-23-77
90.6 04-10-78
24S.1E.13.411 QTs 3,875 18.9 01-15-76
23.9 03-28-78
24.4 04-04-78
104.0 04-10-78
24S.1E.13.421 - 3,863 52.0 05-09-73
5.7 01-15-76

24S.1E.13.424 - 3,862 - -
24S.1E.13.441 - 3,873 17.4 01-15-76
109.2 09-16-77

245.2E.3.323 QTs 3,940 - -



Yield

Onsite
Speclfic speciflc  Temper-
capaclity conduc- ature
Rate (gallons tance (de-
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - 500 - 03-15=73 N,N N  K.C. Wheeler Drig. Co.;
450 03-15-73 test hole for weil
470 03-15-73 24S.1E.13.221a;Geophysical
500 03~15-73 logs and water sample
analyses avallable;conduc-
tances from following
intervals, 165-181ft, 354-
375%+,522-543f1,627-648ft.,
- - - 490 21 08~01-75 T,E | EBID No.5;R.L.Guffey&Sons;
2,380 08-01-75 24,2 530 18 08~08-78 24-1n cemented surface
casing;csg 0=135 ft; csg
16-in; blank 0=145 f+; mill
slotted 145-370 f+; *; **
- - - 700 20.5 09-23-77 T,E I Well No. 26.
1,390 04-10-78 - 720 17.5 04-10-78
- - - 900 18.5 04~-10-78 T,E I Well No. 8.
570 04-10~-78 7.2 - - - - - -
1,000  05=09-73 23 E 720 18 05~09-73 T,E 1 Well No. 27; csg 16=in,
950 20 09-23-77
1,260 20 04-10-78
- - - 1,000 17 04-10-78 C,E | Wel!l No. 28.
1,350 09-16~77 15 E 800 19 09-16-77 T,D I
- - - 500 - 12-01-72 J,E D -
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Table 3,

Irrigation District wells - Contlnued

Records of selected wells in vicinlty of Elephant Butte

Water level
Depth
Depth Altitude below
of Malin of {and {and
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S.2E.3.332 Hobbs 255 QTs 3,920 - -
24S.2E.3.343 Saiopek 240 QTs 3,920 - -
24S.2E.3.344 Tony Salopek 2404 QTs 3,924 85.2 11=-29-72
24S5.2E.3.414 Villa Sol Mobiie Homes 350 QTs 3,965 119.8 11-29-72
24S.2E.3.434 do. 550 QTs 3,964 119.8 11-29-72
24S.2E,4.112 - - - 3,866 23.8 11-29-72
24S.2E.4.211 Holy Cross Retreat - - 3,876 53.2 A 09-19-72
30.4 11-28-72
24S,2E.4.211a doe. 314 QTs 3,877 - -
24S.2E.4.224 - - - 3,920 76.8 11-28-72
24S.2E.4.312 Beyer 300 QTs 3,860 - -
24S,2E.4.313 - 160 Qal 3,866 16.9 02-10~-72
QTs 41.7 A 05=-16=72
19.0 01-09-73
24S.2E.4.341 - - - 3,863 17.2 01-13-76
245.,2E,5.111 Taylor 80 Qal 3,875 23.4 11=27=72
24S,2E.5,232 - 80 Qal 3,876 19.9 11=27=72
245,2E,5.423 Elmer Beyer 105 QTs 3,867 - -
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Yield

Onsite’
Specific specific Temper-
capacity conduc- ature
Rate (gallons tance (de-~
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - 490 19 11-29-72 - D F. Johnson,
1,080 09-19-72 - 2,900 19.5 09-19-72 T,E I Morrison,
1,550 10-10-72 - 1,600 20.5 10-10-75 T,E I *
- - - 850 23 08-06-73 S,E P Re. L, Guffey & Sons,
- - - 980 24 08-06-73 S,E P R. L, Guffey & Sons.,
- - - - - - T,NG | -
680 09-19-72  29.8 2,100 18 09-19-72 T,E ] Csg 16-in; *
- - - 560 18 11-28-72 S,E D -
- - - - - - T,E -
- - - 480 - 11-27-72 - D -
- - - - - - - - *' **, 9 3 %
1,220 05-16-72 49,2 - 18 05-16-72 T,NG -
- - - - - - T,- | -
1,470  09-27-72 - 2,100 18 09-27-72 T,NG I Csg 16-In,
- - - - - - T,NG | Csg 12-1in,
- - - 1,700 - 11-27-72 -,E D -
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Table 3. Records of selected wells In vicinity of Elephant Butte
Irrigation District welis - Continued

Water level

Depth
Depth Altitude below
of Main of land fand
well geologic  surface sur face Date
Well number Owner (feet) unit (feet) (feet) measured
24S.2E.5.433 - - - 3,867 15.3 01-13-76
24S.2E,6.223 - 80 Qal 3,877 22,6 11-27-72
24S.2E.6.422 Benny Lopez 100 Qal 3,871 - -
QTs
24S.2E.6.424 S. W. Beil 123 QTs 3,870 - -
24S.2E.6.441 - 124 Qal 3,869 23,2 10=-31-72
QTs 18.4 01-14-76
24S.2E.7.114 Frank Salopek 166 Qal 3,872 18.8 10-30-72
QTs
24S.2E.7.122 do. - Qal 3,872 19.6 10-30-72
QTs? 15.4 01-14-76
24S.2E.7.124 do. 200% Qal 3,869 18.8 02-22-78
QTs 15.3 04-10-78
24S.2E.7.231 Etephant Butte irrigation 460 QTs 3,870 16.0 07-31-75
District 100.4 A 08-01-75
22,1 12-22-78
24S.2E.7.234 UeS. Geologlical Survey 310 QTs 3,871 18.4 09-30-76
24.6 12-22-78
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Yield

Onsite
Specific specific Temper-
capaclity conduc- ature
Rate (gallons tance (de~
(galtons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celslius) sfus) measured power water Remarks
- - - - - - l,= | -
- - - - - - T,NG | Csg 16~ine
900 05-12-75 - 1,900 19.5 05-12-75 T,NG | Csg 14-~1n,
1,500 R - - - - - T,- I Csg 14-in. perforated
106-123 ft.
- - - - - - T,NG I Csg 16-in.
- - - - - - T,NG | Csg 16~In,
- - - - - - T,NG | Csg18~in. with 16-In liner.
- - - - - - T,- | -
- - - - - - T,E | EBID No.2; Re.L, Guffey &
2,680 08-01-75 31.7 470 - 08-01-75 Sons; 24-in. cemented
640 18.5 08-08-78 surface csg 0-170ft; csg
16~in; blank 0-180ft; miil
siotted 180-460 ft+; *; **
- - - 510 - 02-16-77 N,N 0 Johnson Drige Co.; csg
450 20 09-13-78 2-1n, PYC; screened
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Tabie 3., Records of selected wells In vicinity of Eiephant Butte
Irrigation District welis - Continued

Water level

Depth
Depth Altitude beiow
of Main of land {and
well geoioglic  surface sur face Date
Well number Owner (feet) unit (feet) (feet) measured
24S,2E.7.234a U.S. Geological Survey 310 QTs 3,871 17.3 09-30-76
(125) 25.3 12-22-78
24S.2E.7.234b do. 80 QTs 3,871 16,8 09-30-76
25. 12-22-78
24S.2E.7.314 Tony Salopek 220 Qal 3,869 15.6 10-31-72
QTs 10.7 01-14-76
21.0 03-28-78
24,2 04-04-78
24S.2E.7.331 do. - - 3,865 - -
245.2E.7.334 do. 200 QTs 3,867 14.7 10-10-72
245.2E.7.334a do. - - 3,864 - -
245,2E.7.341 do. 462 QTs 3,865 68.8 A 02-08-78
18.7 02-22-78
25.2 03-27-78
24S.,2E.8.113 Ramona Enriquez 180 Qal 3,867 - -
QTs
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Yield

Onsite
Specific specific Temper-
capacity conduc~ ature
Rate (galions tance (de-
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and ot
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - 680 19.5 08-20-76 N,N 0 Johnson Drig. Co.;csg 2~in.
1,170 19.5 09-13-78 PVC; screened 120-125 ft;
csg installed in same hole
as well 24S.2E.7.234 with
"crusher fines' used as
grout between scree.ed
intervals; %; *x
- -~ - 2,000 21 08-09-76 N,N 0 Johnson Drige. Co.; csg
1,750 20 09-13~76 2-in, PVC; screened
75-80 ft; *; **
940 03-25~7% - 2,750 18.5 03-25-75 T,E ! -
1,800 - 09-05-75
1,950 03-25~75 - 1,330 19.0 03-25-75 T,E | -
1,500 02~08-78
- - - 460 18.5 10-10-72 T,E D Cemented csg 0-100 ft;
480 - 02-08-78 csg 6-in.
1,600 03-25-75 - 2,050 19.5 03~25-75 T,E | -
2,950  02-08-78 59 E 540 18 02-08-78 T,E | R. L. Guffey & Sons; csg
540 18 06-01-78 16-in; blank 0-150ft; mili
540 18.5 07-11-78 slotted 150-464 ft; *; **
540 18.5 08-18-78
- - - 490 - 11-27-72 J,E D Floyd Johnson, drifier,
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Table 3.

Records of selected wells in vicinity of Elephant Butte
Irrigation District wells - Continued

Water level

Depth
Depth Altitude below
of Main of land land
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S,2E.8.114 Chaves 214 Qal 3,867 48.8 A  09-29-72
QTs 20.5 10-31-72
55.5 A 05-12-75
24S.2E.8. 141 do. - Qal 3,865 50.4 A 09-29-72
QTs 19.7 10-31-72
24S.2E.8. 144 A. A. Enriquez - - 3,864 13,4 01=08=76
24S.2E.8.411 Ramona Enriquez - - 3,863 - -
24S.2E.8.413a Fred Huff - - 3,862 - -
24S,2E.8.413b do. 147 Qal 3,862 - -
QTs
24S,2E.8.434 W. A. Buchanan 140 QTs 3,863 - -
24S.2E.8.434a U.S. Bureau of i8 QTs 3,862 - -
Reclamation
24S.2E.8.444 - - - 3,858 13.1 01-09-76
245.2E.9.142 L'eggs Products, Inc 510 QTs 3,859 31.2 06-28-73
245,2E.9.142a do. iig Qal 3,859 18.2 03-09-72
QTs 20.9 02-26-73
1845 02-20-74
16.2 0i-07-75
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Yield

Onsite
Speciflic speclfic Temper-
capacity conduc- ature
Rate (gallons tance (de-
(gallons per (micromhos grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) slus) measured power water Remarks
1,390 09-29-72 49,1 1,300 18 09-29-72 T,NG | Csg 18-in,
1,360 18.5 04-22-75
1,030 05-07-75 - 1,250 18.5 05-07-75
1,500 09-29-72  48.9 1,950 18 09-29-72 T,NG | Csg 18-in.
1,840  06-19-75 1,750 19.5 06~19-75
2,100 03-31-75 - 2,500 18.5 03-31-75 T,NG I Csg 20-in; *
1,860 05-07-75 2,000 18.5 05-07-75
2,000 19.5 06-19-75
- - - 500 - 11-27-72 -,E D Floyd Johnson; *
- - - 1,020 21 05-08-73 J,E D -
- - - 1,400 21 05-08-73 T,NG | Jo Morrison; *
- - - 680 21 05-08-73 -,E D Schleffer Drig. Co.
- - - - - - N, N 0 Observation well #13;
Records avallable from
Bureau of Reclamation,
- - - - - - T,- [
- - - - - - T,E Ind *
- - - - - - N, N N -
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Table 3. Records of selected wells in vicinity of Elephant Butte
Irrigation District wells - Continued

Water level

Depth
Depth Altitude below
of Main of land fand
well geologic  surface surface Date
Well number Cwner (feet) unit (feet) (feet) measured
24S5,2E.9.142b L'eggs Products, 40 Qal 3,859 20.1 09-29-72
24S.2E.9.311 Ramona Enriquez 60 Qal 3,860 17.8 11-27-72
13.6 0i-14-76
24S.2E.9.333a J. O, Charles 145 Qal 3,858 16.7 11-27-72
QTs 17.1 04-30-73
24S5,2E,.9,.344 Pearl Crossett 60 Qal 3,856 - -
24S.2E.9.414 Bob Black 50 Qal 3,859 - -
24S.2E.9.424 - - - 3,859 19.4 11-29-72
16.6 0i-13-76
16.4 03-04-76
24S.2E.9, 433 U.S. Bureau of - QTs 3,858 - -
Reclamation
24S.2E.9.434a Frank Salopek - QTs 3,857 13.1 02~24-72
12.9 02~-02~-76
245,2E.9.442 Fox 140 Qal 3,858 3662 A 01-24-74
QTs 37.0 A 02-15-74
245.2E.10.122 John Salopek 240 QTs 3,922 i19.8 A 09~19~72
80.8 11-29~-72
24S.2E.10.213 do. 240 QTs 3,922 131.0 A 09~19-72
80.3 11-29-72
78.5 01~-13-76
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Yield

Onsite
Specific specific Temper-
capacity conduc- ature
Rate (gallons tance (de-
(gailons per (micromhos grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sfus) measured power water Remarks
- - - - - - S,E Ind -
- - - - - - T,NG I -
- - - - - - T,NG I Schieffer Drige. Co.;
csg 16-in; *
- - - 1,650 - 04-30-73 J,E D -
- - - 2,450 - 01-02-74 J,E D -
- - - - - - T,NG I Csg 18-in,
- - - - - - N,N O Observation well No. 14;
Records avalilabie from
Bureau of Reclamation.
- - - - - - T,NG l -
1,070 01-24-74 51 E 1,720 18 0i-24-74 T,NG I Csg i6-in.
1,280 02-15-74 1,800 18 02-15-74
1,300 09-19-72 33 2,650 20.5 09-19-72 T,E I Bill Greenwood;
csg 16=in.
1,590 09-19-72 3l 2,050 21 09-19-72 T,E I Bitl Greenwood;
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Tabie 3. Records of selected wells in vicinity of Eiephant Butte
Irrfgation District weils - Contlinued

Water level
Depth
Depth Altltude below
of Main of land {and
we l i geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S5.2E.10.214 John Salopek - QTs 3,934 86.8 0i-13-76
24S5.2E.10.312 - - - 3,873 3361 11-29-72
30.4 0i1-13-76
245.2E.10.314 M, A. Romney 80 Qal 3,860 - -
24S.2E.14,122 Mrs, C, K, Priestiey 512 QTs 3,923 i01.2 03-08-72
{43.8 A 09-18-72
{011 03-31-76
245,2E.15.132 Charile Bird 114 Qal 3,856 3.2 A 0i-02-74
QTs {3.8 01=13~76
24S5,2E.15.231 do. 120 Qal 3,855 - -
QTs
24S.2E.15.231a U.S. Geological Survey 704 QTs 3,855 20,6 04-05-74
24S,2E.15.324 Bultard 150 Qat 3,856 53.0 A 05-02-73
QTs
24S,2E.,15,.342 do. 150 QTs 3,855 - -
24S.2E.,164.111 Js O, Charles 130 QTs 3,857 - -
24S5.,2E.16.224 Fox 190 Qal 3,856 - -
QTs
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Yield

Onsite
Specific specific  Temper-
capacity conduc- ature
Rate (gallions tance (de-
(gallons per (micromhos  grees Lift  Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) slus) measured power water Remarks
- - - - - - T,~- | -
- - - - - - T,D I Csg 16~in.
- - - 1,000 - 01-02-74 J,E D -
- - - - - - - - Csg 16-in; slotted
1,290 09-18-72 30 1,390 24 09-i8-72 T,E l 160-512 ft; *
1,130 01-02-74 61 1,830 i8 01-02-74 T,E I Csg 16-ine
1,030 01-02-74 - 1,900 18 01-02-74 T,E I Csg 16-in,
- - - 670 19,5  04-05-74 N,N N Test hole; water samples
580 19.5 04-05-74 taken at foliowing
480 17 04~05~74 intervals, 287-308 ft,
463-484 tt, 671=692 ft+; ¥
1,580 05-02-73 43 E 1,140 19 05-02=-73 T,NG I Csg 14-in,
- - - 730 - 01-02-74 J,E D Csg 4-In,
- - - 2,000 20 04-30-73 J,E D -
1,350 02-15-74 - 870 18 02-15-74 T,NG | Csg 16=-in; slotted
980 1845  03-31-75 90-190 ft; Floyd Johnson,
1,200 20 09-16-77
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Tabie 3. Records of selected wells in vicinity of Elephant Butte

Irrigation District wells - Continued

Water level

Depth
Depth Altitude be fow
of Main of l{and {and
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S.2E.16.322 David Salopek 307 QTs 5,856 - -
24S.2E.16.343 Jess Richardson 187 Qal 3,856 - -
QTs
24S5,2E.16.431 F. J. Crowson 150 Qal 3,856 48.5 A 10-03-72
QTs 14.0 01-13-76
24S.2E.16.43ta Crowson and Koenig 450 QTs 3,856 43.0 A 03-19-77
24S.2E.16.442 - 136 Qat 3,856 19.4 04-30-73
QTs 15.0 0l-13-76
24S.,2E.17.441  John Salopek 180 Qal 3,864 17.2 t1-27-72
QTs 13.2 01-09-76
24S.2E.17. 1 1 1A do. 380 QTs 3,864 18.8 02-22-78
{04.5 A 04-08-78
31.9 06~01-78
24S.,2E,17.214 David Salopek 420 QTs 3,862 17.5 02~-07-78
89.4 A 04-10-78
8l1.0 A 06-01-78
24S,2E.,17.221a Mrs, Paula Singh - Qal 2,864 37.6 A 08-11-72
’ QTs? 19.4 t1-27-72
24S5.2E.17.222 do. 90 QTs 3,858 - -
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Yield

Onsite
Specific specific Temper-
capacity conduc- ature
Rate (gaifons tance (de-
(gallons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - 540 2| 05-08-73 -,E D Schieffer Drig. Co.; per-
forated 250-307 ft; *
- - - 1,700 18 10-03-72 T,- I -
1,530 10-03-72 50 {,700 18 10-03-72 N,N N  Abandoned.
1,120 03-09-77 - 510 8.5 03-09-77 T,NG | Csg 16-in; blank 0-200ft;
1,760 03-10-77 520 19 06-29-77 mill slotted 200-450 ft.
2,000 0z-10-78 460 18.5 02-10-78
780 18 04-10-78
- - - - - - T,D | Csg l8-in.
910  10=03-72 - 2,500 18 10-03-72 N,N N Csg 16-in; abandoned.
- - - - - - - - R.L. Guffey & Sons; csg
2,630 04-08-78 31 760 18 04-08-78 T,E | 16=in; blank 0 to about
620 18.5 08-11-78 150 ft; mill slotted
150+ f+ - 380 ft; **
- - - - - - - - R.L. Guffey & Sons; csg
2,830 04-10-78 39 1,600 18 04-10-78 T,- | 16-in; bfanked 0 to about
800 18 06-21-78 120 ft; mitl siotted
1,050 18 06-21-78 120+ ft to bottom; **
1,400 08-11-72 77 1,250 19 08-11-72 T,- | -
- - - 2,000 21 04-30-73 J,E D =
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Tabie 3. Records of selected wells In vicinity of Elephant Butte
Irrigation District wells - Continued

Water tevel

Depth
Depth Altitude below
of Main of {and tand
well geologic  surface surface Date
Well number Owner (feet) unlt (feet) (feet) measured
24S.2E.17.223 David Salopek 300 QTs 3,864 19.8 10~03-72
18.0 H1=27-72
24S,2E.17.321 K, Sutheriin - - 3,860 - -
24S.,2€.,17.322 Elephant Butte Irrigation 464 QTs 3,860 14,6 07-31-75
District 107.6 A 08-01-75
19.0 12-22-78
24S.2E.17.412 David Salopek - - 3,860 - -
24S,2E.17.413 J. & K. Sutherlin 90 Qal 3,858 43,3 A 05-08-73
QTs 10.4 03-08-74
13.6 12-22-78
24S.2E.17.413a Reidon Beck 60 Qal 3,860 - -
24S.2E.17.413b do. 180 QTs 3,860 - -
24S.,2E.17.414a U.S. Government 312 QTs 3,858 10.8 09-10-76
16.2 12-22-78
24S.2E.17.414b do. 618 QTs 3,858 16.7 09-10-76
18.8 12-22-78
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Yield

Onsite
Specific specific Temper-
capacity conduc-~ ature
Rate (gailons tance (de-
(gailons per (micromhos  grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Ceisius) sius) measured power water Remarks
- - - 920 i8.5 03-08-77 T,E | Csg i6~1In; blank 0-i150 ft;
810 ig 06-21-78 slotted 150-300 ft; **
- - - 1,900 21 05-08-73 -,E D -
- - - - - - T,E 1 EBID No. 3; R.L. Guffey &
3,050 08-01-75 33 550 20 68-01-75 Scns; 24-in cemented
575 18.5 08-08-78 surface csg 0-170+ ft; cs¢
16-in;biank 0-180+ ft;mil]|
sliotted 180+ - 464f+;*;**
- - - 1,450 20 05-02-73 ~,E D -
i,560 05-08-73 50 2,500 20 05-07=-73 T,~- | *x*
- - - 2,000 - 05-02-73 J,E | -
- - - 500 - 05-02-73 J,E D -
- - - 460 7.5 09-17-76 N,N 0  Johnson Drig. Co.; csg
470 19 09-13-78 2-in PVC; screened
292-297 ft; *; **
- - - 460 20 08-26-78 N,N 0 Johnson Drilg., Co.; csg
470 19 09-13-78 2-in PVC; screened
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Table 3. Records of selected wells in vicinity of Elephant [ te
Irrigation District wells -~ Continued

Water level

Depth
Depth Altitude beiow
of Main of {and fand
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S,2E.17.423 Elephant Butte Irrigation 1,210 QTs 3,858 ~ -
District
24S.2E.17.423a do. 686 QTs 3,858 il.4 07-21-73
103.0 A 07-25-73
1642 12-22-78
24S542E417.423b U.S. Government 599 QTs 3,858 16.0 09-30-76
18.3 12-22-78
24S5.2E.17.423¢ do. 310 QTs 3,858 1.3 09-30-76
16.4 12-22-78
24S,.2E.17.423d do. 21 QTs 3,858 9.1 09-30-76
15.4 12-22-78
24S.2E.17.423e do. 35 Qai 3,858 7.8 09-30-76
15.4 12-22-78
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Yield

Onsite
Specific specific Temper-
capacity conduc- ature
Rate (galions tance (de-
(gallons per (micromhos grees Lift Use
per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - 900 19 02-27-73 - ~ K.C. Wheeler Drig. Co,.;
560 19 02-27-73 test hole for well
530 20 02-27-73 245.2E.17.423a; geo-
510 18.5 02-27-73 physical logs and water
540 18 02-27-73 sample analyses available;
conductances from
foliowing Intervals, [06-
126 ft, 316-336 ft+, 652~
672 ft, 883-905 ft, 1,177-
1,197 ft; *
- - - 470 19 08-01-75 T,E 1 RelLe Guffey & Sons; 26-in
3,600 07-25-73 39 470 19 08-08-78 cemented surface csg 0-
286 ft; csg 18~in blank
0-310 ft; 16~in mill
slotted 310-680 ft; *; *¥*;
EBID welf 1,
- - - 460 20 09-17-76 N,N 0  Johnson Drig. Co.; csg
470 22 09-13-78 2-in PVC; screened
591-596 ft; ¥, **
- - - 460 18 09-10-76 N,N 0  Johnson Drlg. Co.; csg
480 23.5 09-13-78 2-1n PVC; screened 302~
307 ft; *,; **
- - - 980 18 09-10-76 N,N D Johnson Drige. Co.; csg
1,110 21 09-13-78 2-in PVC; screened |13~
118 ft; *; *xx
- - - 2,600 17.5 09-10-76 N,N 0  Johnson Drig. Co.; csg
730 26 09-13-78 2-1n PVC; screened 30-
35 ft; *; **
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Table 3., Records of seiected wells in vicinity of Elephant Butte
Irrigation District wells - Continued

Water {evel
Depth
Depth Altitude below
of Main of land land
well geologic  surface surface Date
Well number Owner (feet) unit (feet) (feet) measured
24S.2E.17+424 Jess Richardson 400 QTs 3,858 10.9 05-02-73
. 1440 02-08-77
245,2E.18.224 John Salopek 90 Qal 3,862 17.2 11=-27-72
QTs 13.8 0l-14-76
20.1 03-27-78
19.7 04-04-78
24S.2E.184.242 do. 220 QTs 3,862 26,2 03-27-78
28.3 A 03-27-78
37.2 04-08-78
245.2E.18.243 J. & K. Sutheriin 176 Qal 3,864 16.0 02-10-72
QTs i8.8 04-10-78
24S.,2E.18.244 do. 199 Qal 3,864 12.8 07-30-~75
QTs 46.7 A 07-30-75
20.2 05-23-78
245,2E,18,312 - ~ - 3,863 8.0 01=15-76
24S.2E,19.111 Stahmann Farms, Inc, 558 QTs 3,860 93.1 A 08-16-77
19.1 09-16-77
98.5 A 07-12-78
24S5,2E.19.112 do. 104 Qal 3,862 9.4 02-24-72
QTs 10.2 02-26-73
8.9 02-19-74
765 01-07-75
245,2E.19.114 do. 121 Qal 3,862 - -
QTs
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Yield

Onslte
Specific speclflc Temper-
capacity conduc- ature

Rate (gatllons tance (de-
(gailons per (micromhos  grees LIft  Use

per Date minute at 25° Cel- Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks

- - - 520 05-02-73 T,E D Boyd Dr'g. CO.«; ng 4-'n; *;
2,020 10-03-72 - 2,600 i8 {0~03-72 T,NG I  Csg i8-in; *

- - - 630 18 10-03-72 J,E D *

- - - 1,020 20 06-29-77 T,E I Csg i6~in; **
2,240 07-30-75 66. 1,100 22 07-30-75 T,E | Schieffer Drige. Co.; csg
2,300 04-19-78 1,550 19 06-29-77 16-in; blank 0-40 ft; miit

1,900 19.5 04-19-78 slotted 40-199 ft; *; **
2,570  06-05-75 - 950 18,5 06-05-75 T,E -
2,510 08-i6-77 34 650 18 08-16-77 T,E | Well No. i18; ReL. Guffey &
700 18 07-12-78 Sons; csg I8-in; *¥
690 18.5 08-18-78
- - - - - - N, N N Abandoned.
- - - - - - Ty=- | Weli No. 10.
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Table 3. Records of selected wells in vicinity of Elephant Butte
lrrigation District wells - Continued

Water level

Depth
Depth Altitude below
of Main of land Iand
well geologic  surface sur face Date
Well number Owner (feet) unit (feet) (feet) measured
24S.2E419.143 - 558 QTs 3,862 17.0 09-16-77
1840 03-27-78
1946 04-04-78

99.2 A 04-10-78

245.2E.19.,222 - - - 3,857 9.6 0l-15-76
24S.2E.19.233 Stahmann Farms, Inc. - - 3,858 - -
24S5.2E.19.413 do. 93 QTs 3,860 - -
24S.2E.19.422 do. 577 QTs 3,855 79.2 A 08-26-77
[645 09-16-77
2249 04-04-78

l0l.5 A 04-10-78
95.9 A 07-12-78

24S.2E.19.441 do. - - 3,857 - -
24S.2E.20.123 - - - 3,856 10.6 0l-15-76
24S.2E.20.212 M. L. Roberts - - 3,857 - -
245.2E.20.213 doe 121 Qal 3,857 - -
QTs
24S.2E.20.231 T. B. White 168 QTs 3,856 - -
245,2E.20.234 New Mexico State Unive. - - 3,854 10.1 05-08-73
24S.2E.20.411 Stahmann Farms, Inc. 77 QTs 3,855 - -
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Yield

Onsite
Specific specific Temper-
capacity conduc~- ature
Rate (gallons tance (de-
(gatlons per (micromhos  grees Lift Use
per Date minute at 25° Cel-~ Date and of
minute) measured per foot) Celsius) sius) measured power water Remarks
- - - - - - T,E | Weli No. i1; Rs L. Guffey
& Sons,
2,190 04-10-78 28 730 18 04-10-78
- - - - - - T,- [
- - - 1,480 19 09-16-77 T,~ | Weli No. 19,
1,480 18 04-10-78
- - - 1,000 21 04-10-78 T,- | Weli No. 2.
1,740 08-26-77 28 600 1845 08-26-78 T,- | Well No. 20; R.L. Guffey
590 18 04-10-78 & Sons; csg 18-in; **
1,990 04-10-78 20. 575 1845 07-12-78
2,450 09-08-78 550 1845 08-18-78
600 18 09-08-78
1,880 09-23-77 - 770 9 09-23-77 T,NG | -
1,660 06-05-75 - 1,440 19 06-05-75 T,NG { -
- - - 620 - 05-02-73 C,E D *
- - - 1,750 20 05-02-73 C,E [ -
- - - 480 19 10-10-72 J,E D Morales & Sons.
- - - - - - T,NG Po-
- - - 950 I8 03-31-75 T,NG | Wel ) No, 29,
1,050 20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>