
















































































Hydraulic characteristics of the Hueco Bolson vary significantly because of the nonuniform
nature of the individual beds (Alvarez and Buckner, 1980). On a regional scale the Hueco Bolson
can be considered a single aquifer, but on a local scale the rate and volume of water flowing
through individual beds probably vary considerably. Transmissivities of Hueco Bolson deposits
under water-table conditions in the El Paso area are estimated to be 1,340 to 37,500 feet squared
per day (10,000 to 280,000 gallons per day per foot) (Alvarez and Buckner, 1980, p. 6).

The Hueco Bolson aquifer underlying the MSWLF is recharged primarily by inflow from
the mountainous areas to the north, west, and east. Recharge resulting from direct infiltration of
precipitation may be minor due to the high evaporation and low precipitation rates discussed
earlier in this report. The regional direction of ground-water flow in the Hueco Bolson deposits is
generally south and southwest, toward the Rio Grande. Hydraulic gradients have been altered
locally due to extensive pumping of ground water in the El Paso area. Ground-water flow
direction at a given location may change from time to time due to pumpage of City of El Paso
and U.S. Army production wells. The direction of flow in various strata of the aquifer at a given
location generally is somewhat difficult to determine due to the three-dimensional nature of the
aquifer. An inventory of wells located within a 1-mile radius of the MSWLF is given in table 4.

Water levels have been declining in the El Paso area. Water pumped from wells in the
vicinity of the MSWLF is mostly for municipal use. Ground-water monitoring data in the
vicinity of the MSWLF show a water-level decline of 55.65 feet from November 1958 to
December 1987 (well JL-49-05-904, table 4). Depth to water in the MSWLF area is currently
325.8 feet below land surface (newly completed U.S. Army well J1.-49-05-918 located adjacent to
US. Army well JL-49-05-904, July 26, 1994). The hydraulic gradient in the MSWLF area is
variable due to pumpage of well JL-49-05-918, located near the northeast corner of the perimeter
boundary (well W3A in fig. 2). A water-level map (fig. 10) of ground water underlying the
MSWLF and vicinity indicates that flow is generally to the south.

The city-operated Shearman Well Field is a primary source of ground water for the City of
El Paso. The Shearman Well Field is located north of the MSWLF and includes wells JL-49-05-
914, JL-49-05-915, ]JL-49-05-916, JL-49-05-917, JL-49-05-906, JL-49-05-634, and JL-49-05-635
(fig. 10). Well JL-49-05-906 has been in operation for several years; ground-water monitoring data
at this well indicate a water-level decline of 48.34 feet from March 1966 to December 1993 (El
Paso Water Utilities, El Paso, Texas, written commun., 1995). Shearman Well Field wells JL.-49-05-
914, JL-49-05-915, JL-49-05-916, JL-49-05-917, JL-49-05-634, and JL-49-05-635 were installed from
1990 to 1992 and are planned to begin operation from mid-October 1994 through December 1995.

Test-pumping rates at wells in the Shearman Well Field range from 1,800 to 2,400 gallons
per minute; drawdowns in the wells ranged from 39.83 feet (well JL-49-05-917 after 24 hours of
pumping at 1,930 gallons per minute, August 18-19, 1992) to 73.40 feet (well JL-49-05-916 after
20 hours of pumping at 1,994 gallons per minute, June 30, 1992). Transmissivities of the seven
Shearman Well Field wells range from 16,200 to 25,600 feet squared per day (121,000 to 191,000
gallons per day per foot) (El Paso Water Utilities, written commun., 1995). The test-pumping
rate of well JL-49-05-914, the well nearest to the MSWLF having test pumping data (fig. 10), was
1,972 gallons per minute on July 20, 1992; the static water level prior to pumping was 317.54 feet
below land surface; the pumping level after 8 hours of pumping was 367.80 feet below land
surface, resulting in a drawdown rate of 50.26 feet, transmissivity of 22,200 feet squared per day
(166,000 gallons per day per foot), and specific capacity of 39.2 gallons per minute per foot of
drawdown. After the well was shut off, the well recovered to a static water level of 317.46 feet
below land surface on July 21, 1992.
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Ground water in the El Paso area is chemically suitable for most uses. Concentrations of
dissolved solids in water from the Hueco Bolson fluvial deposits (fig. 11) range from 300 parts
per million to more than 1,500 parts per million; concentrations of dissolved solids in water from
underlying lake deposits are as much as 50,000 parts per million (Cliett, 1969, p. 210). El Paso
Water Utilities reports that dissolved-solids concentration in the MSWLF vicinity generally
ranges from 297 to 625 milligrams per liter (wells JL-49-05-904 and JL-49-05-915, respectively) but
concentrations have been measured as high as 1,312 milligrams per liter (well JL-49-05-914, April
7,1992) (table 5).

Surface Water

The Rio Grande is the only perennial stream in the El Paso area. Streamflow in the Rio
Grande at El Paso is regulated by upstream reservoirs and diversions. Flow in the Rio Grande at
El Paso averaged 543 cubic feet per second from 1938 to 1988 (International Boundary and Water
Commission, 1988, p. 9). Runoff from the western and southern slopes of the Franklin Mountains
drains into the Rio Grande. Runoff from the eastern slopes of the Franklin Mountains drains into
the Hueco Bolson where it infiltrates and/or evaporates (Alvarez and Buckner, 1980, p. 6).

No perennial or ephemeral streams are on or in the vicinity of the MSWLE. Moderately
defined arroyos extend from the Franklin Mountains and drain into the Hueco Bolson 2 or more
miles west of the MSWLE. The arroyos flow only in response to intense precipitation during
thunderstorms. Surface outflow at the MSWLF is assumed to be negligible due to the absence of
surface-water flow in the vicinity of the facility.
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SUMMARY

Geohydrologic conditions of the MSWLF on the USAADACENFB were evaluated by the
U.S. Geological Survey in cooperation with the U.S. Army. The report includes: (1) information
on the boundaries, areas, and contents of the MSWLF; (2) information on the environmental
setting of the MSWLF and vicinity including a description of the physiography, climate, and
soils; (3) description of geologic and hydrologic characteristics of the unsaturated zone and the
shallow part of the aquifer; and (4) description of the ground-water quality in the vicinity of the
MSWLE.

The 106.03-acre MSWLF has been in operation since January 1974 and is located about
1,200 feet east of the nearest occupied structure. The MSWLEF is estimated to receive an average
of approximately 56 tons of municipal solid waste per day. The landfill fill rate is about 1-4 acres
per year and at this fill rate is expected to reach its capacity by the year 2004.

Types of solid wastes disposed of at the MSWLF include household refuse, Post solid
wastes, bulky items, grass and tree trimmings from family housing, refuse from litter cans,
construction debris, classified waste (dry), dead animals, asbestos, and empty oil cans.
Operation, refuse collection, and disposal services are provided by a private contractor. The
method of landfilling is progressive trench where excavation and filling occur simultaneously in
trenches 40 feet wide by 30 feet deep. Refuse is dumped at the end of the trench, then spread and
covered by use of a crawler tractor. Daily cover of a minimum of 6 inches of compacted earth and
a final cover of 2 to 3 feet are provided.

The MSWLEF is located in the Hueco Bolson proper 4 miles east of the Franklin Mountains.
The Franklin Mountains have peaks ranging from 4,600 to greater than 7,000 feet above sea level.
Elevations at the MSWLF range from 3,907 to 3,937 feet above sea level. The climate of the
MSWLF, classified as arid continental, is characterized by an abundance of sunny days, high
summer temperatures, relatively cool winters typical of arid areas, scanty rainfall, and very low
humidity throughout the year. Average annual temperature is 63.3 °F in the El Paso area; mean
annual precipitation is 7.8 inches. Typically rainy months receive almost half of the annual
precipitation in the form of brief but locally heavy thunderstorms. Prolonged periods of
continuous precipitation are rare. The prevailing wind direction in the winter months is from the
north and in the summer months is from the south. Potential evaporation in the El Paso area is
estimated to be 65 inches per year. Soils at and adjacent to the MSWLF are nearly level to gently
sloping, have a fine sandy loam subsoil, and are moderately deep over caliche.

The MSWLF is underlain by Hueco Bolson deposits of Tertiary age and typically are
composed of fine- to medium-grained sand with interbedded lenses of clay, silt, gravel, and
caliche. The deposits range from unconsolidated to slightly consolidated. Individual beds are not
well defined and range in thickness from a fraction of an inch to about 100 feet. Hueco Bolson
deposits are reported to have a maximum thickness of 9,000 feet within a deep structural trough
paralleling the east base of the Franklin Mountains.

The primary source of ground water in the MSWLF area is the unconsolidated and
semiconsolidated sedimentary deposits of the Hueco Bolson. A relatively thick vadose zone of
approximately 300 feet overlies the aquifer of the Hueco Bolson deposits in the vicinity of the
MSWLE. A deep water table prevails for all of the study area. Whether any perched water zones
exist below the MSWLF is unknown. Under current conditions, extensive ground-water
development by the City of El Paso encompasses the MSWLE. An inventory of nine wells located
within a 1-mile radius of the MSWLF was compiled. These wells are owned and operated by the
City of El Paso or the U.S. Army. Wells discharging large amounts of water usually are drilled at
least 200 feet into water-yielding material. The municipal water system of the City of El Paso and
Fort Bliss is supplied by wells ranging in depth from about 600 feet to greater than 1,200 feet.
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Hydraulic characteristics of the Hueco Bolson vary significantly as a result of the nonuniform
nature of the individual beds. On a regional scale the Hueco Bolson can be considered a single
aquifer, but on a local scale the rate and volume of water flowing through individual beds
probably vary considerably. Recharge resulting from direct infiltration of precipitation may be
minor due to the high evaporation and low precipitation rates. Hydraulic gradients have been
altered locally due to extensive pumping of ground water in the El Paso area. The hydraulic
gradient in the MSWLEF vicinity is generally to the south but may vary due to pumpage of a well
on the northeast corner of the perimeter boundary. Ground-water flow direction at a given
location may change from time to time due to pumpage of City of El Paso and U.S. Army
production wells. Ground-water monitoring data in the MSWLF vicinity showed a water-level
decline of 55.65 feet from November 1958 to December 1987. Depth to water at the northeast
corner of the MSWLEF as of July 26, 1994, was 325.8 feet below land surface.

The city-operated Shearman Well Field, located north of the MSWLE, is a primary source of
ground water for the City of El Paso. Currently, one well in the Shearman Well Field is in
operation; the rest of the well field is planned to be in full operation by December 1995. Records
from El Paso Water Utilities report that the test-pumping rate of well JL-49-05-914 (the well
nearest to the MSWLF having test-pumping data) was 1,972 gallons per minute on July 20, 1992;
the static water level prior to pumping was 317.54 feet below land surface. The pumping level
after 8 hours of pumping was 367.80 feet below land surface, resulting in a drawdown rate of
50.26 feet, transmissivity of 22,200 feet squared per day (166,000 gallons per day per foot), and
specific capacity of 39.2 gallons per minute per foot of drawdown. After the well was shut off,
the well recovered to a static water level of 317.46 feet below land surface on July 21, 1992.

Ground water in the El Paso area is chemically suitable for most uses. Records from El Paso
Water Utilities report concentrations of dissolved solids in the MSWLF vicinity ranging from 297
to 625 milligrams per liter (wells JL.-49-05-904 and JL-49-05-915, respectively), but concentrations
have been measured as high as 1,312 milligrams per liter (well JL-49-05-914, April 7, 1992). No
perennial or ephemeral streams are on or in the vicinity of the MSWLE.
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