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CONVERSION FACTORS

In this report, figures for measurements are given in inch-pound units
only. The following table contains factors for converting to metric units.

Multiply inch-pound units By To obtain metric units
foot 0.3048 meter

mile 1.609 kilometer

square mile 2.590 square kilometer

Sea level: In this report "sea level"” refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929) -- a geodetic datum derived from a

general adjustment of the first-order level nets of both the United States and
Canada, formerly called "Mean Sea Level of 1929.,"
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GROUND-WATER-LEVEL DATA FOR THE
ALBUQUERQUE-BELEN BASIN, NEW MEXICO,
THROUGH WATER YEAR 1985

By G.E. Kues

ABSTRACT

The Albuquerque-Belen Basin 1is 1in north-central New Mexico and 1is
approximately 100 miles long and 25 to 40 miles wide, The only perennial
stream in the area, the southward-flowing Rio Grande, approximately bisects
the basin, Ground water 1is the only source used to obtain drinking-water
supplies.

The basin's population increased more than 100 percent from 1960 to
1980. In 1980, 72 percent of the population was concentrated in the north-
central part of the basin in and around the city of Albuquerque. Increases in
population caused increases in water demand and ground-water pumpage. A
network of wells was selected between April 1982 and September 1983 to monitor
changes in ground-water levels,

Ground-water levels in the central part of the basin are approximately at
the altitude of the Rio Grande., Water levels in wells near the northeast
basin boundary showed a vertical difference of approximately 620 feet over a
horizontal distance of about ! mile. 1In continuously monitored wells on the
outskirts of the city of Albuquerque, ground-water levels generally rise each
year from October through February and decline from March through September.
The decline in highest recorded annual water levels was greater from water
year 1983 to 1984 than from water year 1984 to 1985. Such declines increased
with increasing distance from the Rio Grande.

Monitoring wells that have multiple completion depths showed water levels
up to approximately 20 feet higher in the uppermost screened interval than in
the lowest screened interval, Water levels in wells outside the city of
Albuquerque generally declined less than 6 feet from water year 1982 to water
year 1985.



INTRODUCTION

The Albuquerque-Belen Basin is in central New Mexico (fig. 1). The basin
is approximately 100 miles long and 25 to 40 miles wide., The perennial,
southward-flowing Rio Grande approximately bisects the basin., Between 1960
and 1980, the population for major urban areas in the basin increased from
221,395 (U.S. Department of Commerce, 1960) to 461,966 (U.S. Department of
Commerce, 1980), or more than 100 percent., The largest population center is
the city of Albuquerque (figs. 1 and 2). hlg980, the city had a population
of 331,767 (U.S. Department of Commerce, 1980), 72 percent of the basin's
population,

Within the basin, drinking-water supplies are obtained totally from
ground-water resources, The large increase in population has caused increased
demands for ground water. For this reason, a monitoring network was
established to monitor ground-water levels and changes in levels that might
occur due to increases in water use (figs., 1 to 4),

Purpose and Scope

Data on ground-water levels will enhance understanding of the dynamics of
the ground-water system in the Albuquerque-Belen Basin. These data will be
available for use in future water-resource studies such as detailed ground-
water flow models. Ground-water levels are essential for model verification
and for the determination of impacts of ground-water withdrawals,

Ground-water-level data collected by Geological Survey personnel and
water-level data reported by City of Rio Rancho and Kirtland Air Force Base
personnel are presented. Water-level data for network wells collected prior
to 1982 are included. Data are presented as hydrographs for all wells that
have 12 or more water-level measurements. Miscellaneous water-level data and
well-completion information also are provided,
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Well-Numbering System

The system of numbering wells in New Mexico 1is based on the common
subdivision of public lands into sections (fig. 5). The well number, in
addition to designating the well, locates its position to the nearest l0-acre
tract in the land network. This number is divided into four segments. The
first segment denotes the township north of the New Mexico base line, the
second denotes the range east 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. For this purpose, the section is divided into
four quarters, numbered 1, 2, 3, and 4, in the normal reading order, for the
northwest, northeast, southwest, and southeast quarters. 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 l0-acre tracts, and the third digit denotes
the 10-acre tract. For example, well 10N,03E.32.412 is in the NE; of the NWji
of the SEj of section 32, T, 10 N, R, 3 E (fig. 5). Letters A, B, C, etc. are
added to the last segment of the well number to designate the second, third,
fourth, and succeeding wells in the same 10-acre tract,
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Figure 5.--Method of numbering wells.



METHODS OF STUDY

A ground-water monitoring network was established between April 1982 and
September 1983, Wells were selected for the network if: (1) They were in an
appropriate area and were accessible; (2) well-completion information was
available; (3) ground-water levels reflected regional levels rather than
localized pumping; and (4) permission could be obtained from well owners to
make water~level measurements. Water levels that were less than 800 feet
below land surface usually were measured uding a steel tape. Water levels
deeper than 800 feet usually were measured using an electric tape. Water
levels that are referred to as “reported” herein were provided by well
owners, The network includes nonpumping municipal wells and observation wells
in the vicinity of the city of Albuque#que and domestic, private, or
observation wells elsewhere. The original network consisted of 6 wells with
continuous water-level recorders and 27 wellsl where water levels were measured
monthly. If no appreciable water-level fluctuation occurred after 6 months to
1 year of data collection, the frequency of water-level measurements was
changed to twice a year, once in the winter and once in the summer.

Changes to the network have been necessary since it was established. In
November 1984, water-level data collection at three of the six continuous
monitoring wells was discontinued because the owner, the City of Albuquerque,
needed to put the wells into water-supply production., Monitoring of two of
the remaining three wells, Volcano Cliffs 3 and Walker 1, also was
discontinued, Monthly measurements are continuing in the Coronado 1 well
(index number 93, fig. 2). In addition, pumping equipment was installed in a
few privately owned wells that made water-level measurement difficult or
impossible; wells have been added to the network to replace most wells that
have been discontinued, and new wells occasionally are added to enhance data
collection,

DISCUSSION OF WATER-LEVEL DATA

Ground-water levels in wells in the vicinity of the Rio Grande generally
approximate river levels (fig. 6). Ground-water levels in wells in the North
Albuquerque Acres area and vicinity northeast of Albuquerque (fig. 2) showed a
difference in altitude of approximately 620 fleet over a horizontal distance of
about 1 mile in February and March 1985 (fig. 7).

In continuously monitored wells, ground-water levels generally rose each
year from October through February and declined from March through September
(figs. 8A-8F). Declines in highest annuall water levels were greater from
water year 1983 to water year 1984 than from water year 1984 to water year
1985 (fig. 9). The Walker 1 well (index number 108) is furthest east of the
Rio Grande along the line of section A-A'-A'' (fig. 1), and showed a water-
level decline of 6 feet from water year 1983 to water year 1984, the greatest
amount of decline for that period of all continuously monitored wells. During
that same period, water levels in the San Jose 9 well (index number 60)
declined approximately 0.7 foot (fig. 9).
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West Mesa wells 1A, 2, and 3, which have multiple completions (fig. 10),
showed differences in water levels of as much as approximately 20 feet from
the uppermost to the lowest screened interval (figs. 11-20). Water levels
reported for wells that are part of Kirtland Air Force Base (fig. 3) or City
of Rio Rancho (fig. 4) water systems are shown in figures 21 through 41,
Water levels for wells not equipped with continuous recording equipment and
that have 12 or more measurements are shown in figures 42 through 75. The
number in the lower right corner of each hydrograph is the U.S. Geological
Survey Ground-Water Site Inventory (GWSI) well-identification number. GWSI 1is
the Survey's computerized ground-water data-base system. Water levels 1in
wells outside the city of Albuquerque generally declined less than 6 feet from
water year 1982 to water year 1985. Miscellaneous water levels and well-
completion information are given in table 1 on page 36.
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Figure 12,--Water levels for observation well West Mesa 1A, 10N.1E.22.322A,
1,049-foot-deep piezometer (index number 46, table 1 and
figure 2).
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Figure 13.--Water levels for observation well West Mesa 1A, 10N.1E.22.322B,

1,175-foot-deep piezometer (index number 47, table 1 and

figure 2).
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Figure 15.--Water levels for observation well West Mesa 2, 11N.2E.18.313B,
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ater levels for observation well West Mesa 2, 11N.2E.18.313C,

1,500-foot ~deep piezometer (index number 82, table 1 and

figure 2).
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Figure 17.--Water levels for observation well West Mesa 3, 11N.3E.18.411,

Figure 18.--Water levels for observation well West Mesa 3, 11N.3E.18.411A,
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Figure 19.--Water levels for observation well West Mesa 3, 11N.3E.18.4118B,

760-foot-deep piezometer (index number 91, table 1 and

figure 2).
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Figure 20.--Water levels for observation well West Mesa 3, 11N.3E.18.411C,

980-foot-deep piezometer (index number 92, table 1 and
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Figure 21.--Reported water levels for well USAF 2, 9N.3E.1.112 (index number
34, table 1 and figure 3).
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Figure 22.--Reported water levels for well USAF 11, 9N.L4E.4.213 (index number

39, table 1 and figure 3).
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Figure 23.--Reported water levels for well USAF 8, 9N.L4E.5.332 (index number

40, table 1 and figure 3).
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Figure 24.--Reported water levels for well USA% 7, 9N.4E.6.111 (index number 41

table 1 and figure 3).
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Figure 25.--Reported water levels for well USAF 4, IN.L4E.6.411 (index number 42,

table 1 and figure 3).
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Figure 26.--Reported water levels for well USAF 13, 10N.3E.34.14kL (index number
63, table 1 and figure 3).
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Figure 27.--Reported water levels for well ES-Yale 1, 10N.3E.34.233 (index number
64, table 1 and figure 3).
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Figure 28.--Reported water levels for well USAF 12, 10N.3E.35.111 (index number
65, table 1 and figure 3).
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Figure 29.--Reported water levels for well USAF 14, 10N.3E.35.322 (index number

66, table 1 and figure 3).

b—
w
wl
Ll_l:’_l 440 T T 1 T T T T T T T T T T T T T T T 7 T T T 1 T T 1 T T T T ] T ]
=g it + 44960
x 480 S
<7 el
Y ) et 44920
520 =
5% VT
OJ 560 ~f44880
-3
x - 600 14840
Pl 350346106322301
g | W A D A N AU SNV AN SN NN SN S S SN TN N T SN NN SN SN U S M S SO N S R S B |
1955 1960 1965 1970 1975 1980 1985

IN FEET

ABOVE SEA LEVEL

WATER LEVEL,

Figure 30.--Reported water levels for well USAF '5, 10N.4E.29.413 (index number
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Figure 31.--Reported water levels for well USAF 3, 10N.4E.30.321 (index number

74, table 1 and figure 3).
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Figure 32.--Reported water levels for well USAF 1, 10N.4E.31.411 (index number
75, table 1 and figure 3).
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Figure 33.--Reported water levels for well USAF 6, 10N.4E.32.%433 (index number
76, table 1 and figure 3).
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Figure 34 --Reported water levels for well Rio Rancho 7, 12N.2E.14.321
(index number 121, table 1 and figure 4).
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Figure 35.--Reported water levels for well Rio Rancho 6, 12N.2E.1L4.344
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Figure 36.--Reported water levels for well Rio Rancho 8, 12N.2E.16.214
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Figure 37.--Reported water levels for well Rio Rancho 4, 12N.2E.24. 442

(index number 124, table 1 and figure 4).
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Figure 38.--Reported water levels for well Rio Rancho 3, 12N.2E.25.421
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Figure 39.--Reported water levels for well Rio Rancho 5, 12N.3E.30.112
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Figure 40.--Reported water levels for well Rio Rancho 2, 12N.3E.31.132

(index number 127, table 1 and figure 4).
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Figure 41.--Reported water levels for well Rio Rancho 1, 12N.3E.31.243
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Figure 43.--Water levels for well Al at piezoﬁeter nest, 1N.1W.36.334 (index

number 3, table 1 and figure 1).
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Figure h42.--Water levels for well at rest area, IN.1W.13.244 (index number 1,
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Figure 44.--Water levels for well A2 at piezometer nest, IN.1W.36.334A
(index number 4, table 1 and figure 1).
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Figure 45.--Water levels for well A3 at piezometer nest, IN.1W.36.334B
(index number 5, table 1 and figure 1).
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Figure 46.--Water levels for well Bl at piezometer nest, 1N.1W.36.334C

(index number 6, table 1 and figure 1).
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Figure 47.--Water levels for well D1 at piezometer nest, IN.1W.36.334E
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Figure 49.--Water levels for Salas well, 2N.1E.4. 444 (index number 18,

table 1 and figure 1).
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Figure 48.--Water levels for Herkenhoff well, 15.1W.1.213 (index number 16,
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Figure 51.--Water levels for Black well,
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Figure 50.--Water levels for Sevilleta well,
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Figure 53.--Water levels for Belen Airport wel
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Figure 54.--Water levels for Faust well, 5N.1E.35.143 (index number 26,
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Figure 55.--Water tevels for Reynolds 1 well, 6N.2E.30.412 (index number

27, table 1 and figure 1).
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Figure 56.--Water levels for Grasslands 1 well, 7N.2E.18.422 (index number

table 1 and figure 1).

Figure 57.--Water levels for lsleta East 3 well, 8N.3E.14.231 (index number

table 1 and figure 1).
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Figure 58.--Water levels for Collier well, 9N.1W.4.424 (index number 32,

table 1 and figure 1).
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Figure 59.--Water levels for Guzman well, 9N.3E.19.243 (index number 37,
table 1 and figure 1).
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Figure 60.--Water levels for Wastewater Facility well, 9N.3E.22.311
(index number 38, table 1 and figure 2).
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Figure 61.--Water levels for City Observation & well, 10N.2E.12.241

(index number 50, table 1 and figure 2).
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Figure 62.--Water levels for Atrisco 4 well, 10N.2E.25.213 (index number 52,

table 1 and figure 2).
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Figure 63.--Water levels for BIA well, 10N.3E.7.434 (index number 55,
table 1 and figure 2).
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Figure 6h.--Water levels for City Observation 1 well, 10N.3E.17.232

(index number 57, table 1 and figure 2).
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Figure 65.--Water levels for well ES-Yale 2, 10N.3E.33.431 (index number
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Figure 66 .--Water levels for Thomas 2 well, lﬂN.hE.S.lZZ (index number

67, table 1 and figure 2).
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Figure 68.--Water levels for La Luz well, 11N.2E.35.142 (index number 85,
table 1 and figure 2).
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Figure 69.--Water levels for Totter well, 11N.3E.13.242 (index number 86,
table 1 and figure 2).
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Figure 70.--Water levels for City Observation 3 well, 11N.3E.31.214 (index
number 94, table 1 and figure 2).
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Figure 72.--Water levels for Cunningham well, 13N.3E.36.132 (index number
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Figure 73.--Water levels for Santa Ana 2 well, 13N.4E.19.243 (index number

138, table 1 and figure 1).
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Figure 74.--Water levels for Santa Ana 1 well, 13N.4E.19.421 (index number
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Figure 75.--Water levels for Tierra Mirage well, 13N.4E.34.422 (index number

140, table 1 and figure 1).
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