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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain

inch 25.4 millimeter

foot 0.3048 meter

mile 1.609 kilometer

acre 0.4047 hectare

square mile 2.590 square kilometer

acre-foot 0.001233 cubic hectometer

43,560. cubic foot

acre-foot per year 0.001233 cubic hectometer per year
0.0013803 cubic foot per second
0.6184 gallon per minute

million gallons 3,785 cubic meter

million gallons per day 0.04381 cubic meter per second

foot per day 0.3048 meter per day

foot squared per day 0.09290 meter squared per day

cubic foot 7.48 gallon
0.02832 cubic meter

cubic foot per second 0.02832 cubic meter per second

Temperature in degrees Fahrenheit (°F) can be converted to degrees Celsius (°C) by the
equation:

°C=5/9 (°F-32)
Sea level: In this report sea level refers to the National Geodetic Vertical Datum of 1929--a

geodetic datum derived from a general adjustment of the first-order level nets of the United
States and Canada, formerly called Sea Level Datum of 1929.

viii



GEOHYDROLOGIC FRAMEWORK AND HYDROLOGIC CONDITIONS
IN THE ALBUQUERQUE BASIN, CENTRAL NEW MEXICO
By Condé R. Thorn, Douglas P. McAda, and John Michael Kernodle

ABSTRACT

Recent investigations indicate that the zone of highly productive aquifer, on which the City
of Albuquerque has depended for its water supply, is much less extensive and thinner than was
formerly assumed. The investigation described in this report focused on gathering recent
information to requantify the ground-water resources of the Albuquerque Basin in Central New
Mexico. This report describes the geohydrologic framework and current (1993) hydrologic
conditions in the Albuquerque Basin.

The Santa Fe Group aquifer system in the Albuquerque Basin is comprised of the Santa Fe
Group (late Oligocene to middle Pleistocene) and post-Santa Fe Group valley and basin-fill
deposits. The Santa Fe Group and post-Santa Fe Group deposits recently have been divided into
four hydrostratigraphic units by other investigators: the lower, middle, and upper parts of the
Santa Fe Group, and post-Santa Fe Group valley and basin-fill deposits. The hydrostratigraphic
units were further divided into lithofacies units characterized by bedding and compositional
properties that exhibit distinctive geophysical, geochemical, and hydrologic characteristics. The
Santa Fe Group ranges from less than 2,400 feet in thickness near the margins of the basin to
14,000 feet in the central part of the basin.

The most productive part of the Santa Fe Group aquifer system is the upper part of the
Santa Fe Group and to some extent the middle part of the Santa Fe Group. The most productive
lithologies are axial channel deposits of the ancestral Rio Grande and, to a lesser extent,
pediment-slope and alluvial-fan deposits. The most productive part of the aquifer system is 2 to
6 miles wide and has a remaining saturated thickness of about 600 feet. The basin-floor playa
lake deposits of the lower part of the Santa Fe Group generally do not yield large quantities of
water to wells.

Water levels in the east Albuquerque area declined 140 feet from 1960 to 1992. Water levels
declined 40 feet from 1989 to 1992 in eastern, northwestern, and south-central Albuquerque. The
magnitude of these declines is due in part to shifts in pumping centers, the presence of fault
barriers, and the limited extent of the axial channel deposits.

On the basis of an assumed storage coefficient of 0.2, the water-level declines in the Santa
Fe Group aquifer system in the Albuquerque area represent a decrease in storage from ground-
water withdrawal of an estimated 994,000 acre-feet from 1960 to 1992. The decrease in storage
from ground-water withdrawal from 1989 to 1992 is estimated to be 305,000 acre-feet.

The average total annual surface- and ground-water inflow to the basin from 1974 through
1992 was estimated to be 1,458,400 acre-feet and the total outflow and consumptive loss was
estimated to be 1,459,100 acre-feet. The average annual change in storage was independently
estimated to be minus 31,100 acre-feet.



INTRODUCTION

Since the late 19th century many hydrologic studies, both qualitative and quantitative,
have been undertaken concerning the Albuquerque Basin (fig. 1). Investigations sponsored by
the City of Albuquerque Public Works Department, Water Utility Division during the last 5 to 10
years indicate that the zone of highly productive aquifer on which the population of the
Albuquerque Basin has depended is much less extensive and thinner than was formerly reported
(Bjorklund and Maxwell, 1961; Reeder and others, 1967). Because of this recent information, a
better understanding of the hydrologic systems in the basin is needed if the population of the
basin is to be provided with an adequate future water supply. In 1992 the U.S. Geological Survey,
in cooperation with the City of Albuquerque, began an investigation designed to reevaluate the
water resources of the Albuquerque Basin in Central New Mexico.

The study described in this report is the second part of a three-phase study to quantify the
ground-water resources in the Albuquerque Basin. The first phase, conducted by the New
Mexico Bureau of Mines and Mineral Resources in cooperation with the City, was to describe the
geologic framework of the basin based on recent data. The report by Hawley and Haase (1992)
describes the results of the first phase. This report, a part of the second phase, describes the
geohydrologic framework and the current (1993) hydrologic conditions in the basin. Another
part of the second phase of the study is to develop a ground-water flow model of the basin that is
based on the concept of the geohydrologic system in the Albuquerque Basin described in the
report by Hawley and Haase (1992) and in this report. The third phase is to use the model to
evaluate water-resource management and recharge-enhancement alternatives.

The Santa Fe Group (late Oligocene to middle Pleistocene) is the principal aquifer in the
Albuquerque Basin. Post-Santa Fe Group valley and basin-fill deposits (Pleistocene to Holocene)
are in hydraulic connection with the Santa Fe Group. For the purpose of this study, the post-
Santa Fe Group deposits are included as part of the Santa Fe Group aquifer system.



























































































































































































































































































































