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INTRODUCTION

Water is one of the state’s most precious natural resources and basic economic commodities. It interrelates with and
affects almost every aspect of human and natural existence. The purpose of this report is to provide a general overview of
this resource in Texas and the aquifers in which it resides.

Ground-water sources supplied 56 percent of the 13.5 million acre-feet of water used in the state in 1992. Figure 1
illustrates the level of ground-water pumpage by county in 1992. More than 75 percent of the 7.6 million acre-feet of
ground-water pumpage was for irrigated agriculture, with municipal use accounting for almost 17 percent of the total
pumpage (Fig. 2). Due to its widespread availability and relatively low cost, ground water accounts for about 69 percent of
the total water used for irrigation and about 41 percent of the water used for municipal needs (Fig. 3).

The Texas Water Development Board (TWDB) has identified and characterized nine major and 20 minor aquifers in
the state based on the quantity of water supplied by each. A major aquifer is generally defined as supplying large quantities
of water in large areas of the state. Minor aquifers typically supply large quantities of water in small areas or relatively small
quantities in large areas. The major and minor aquifers, as presently defined, underlie approximately 81 percent of the state.
Lesser quantities of water may also be found in the remainder of the state.

The surface extent, or outcrop, of each aquifer is the area in which the host formations are exposed at the land surface.
This area corresponds to the principal recharge zone for the aquifers. Ground water encountered within this area is normally
under unconfined, water-table conditions and is most susceptible to contamination.

Some water-bearing formations dip below the surface and are covered by other formations. Aquifers with this
characteristic are common, although not exclusive, east and south of Interstate Highway 35. Aquifers covered by less
permeable formations, such as clay, are confined under artesian pressure. Delineations of the downdip boundaries of such
aquifers as the Edwards (BFZ), Trinity, and Carrizo-Wilcox are based on chemical quality criteria.

Aquifer water quality is described in terms of dissolved-solids concentrations expressed in milligrams per liter (mg/1)
and is classified as fresh (less than 1,000 mg/l), slightly saline (1,000 - 3,000 mg/l), moderately saline (3,000 - 10,000 mg/l),
and very saline (10,000 - 35,000 mg/l). Aquifer downdip boundaries shown on the maps delineate extents of the aquifers
that contain ground water with dissolved-solids concentrations that meet the needs of the aquifers’ primary uses. The
quality limit for most aquifers is 3,000 mg/I dissolved solids, which meets most agricultural and industrial needs. However,
the limit for the Edwards (BFZ) is 1,000 mg/l for public water supply use. The limit for the Dockum and Rustler is 5,000
mg/l, and10,000 mg/l for the Blaine for specific irrigation and industrial uses. Some aquifers, such as the Hueco Bolson
and Lipan, have depth limitations at which water of acceptable quality can be obtained.

The following descriptions provide general information pertaining to location, geology, quality, yield, common use,
and specific problems of the aquifers throughout their Texas extents. Geologic ages of the aquifers are summarized in Table
1. The aquifers are organized in the order of their magnitude of annual withdrawals, with the aquifer experiencing the
largest amount of pumpage listed first. A more thorough understanding of each aquifer may be gained by referring to the
suggested reports following each aquifer description.

The characterization of the state’s ground-water resources and the development of the maps depicting these aquifers
have been accomplished by many staff members of the TWDB over many years. The aquifer maps and reports undergo
continual revision to reflect the latest information available. Individual aquifer maps accompanying each description are
shown at different scales, but are configured from the same map projection as the major and minor aquifer maps.

The authors gratefully acknowledge all who provided input into this report and specifically thank Phil Nordstrom,
Richard Preston, and David Thorkildsen for their valuable contributions. Mark Hayes and Steve Gifford also gave
significantly of their time and talents in producing the illustrations.
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Table 1. Geologic Ages of Aquifers in Texas

Era Period Aquifer

Cenozoic Pecos Alluvium
Brazos River Alluvium
Quaternary West Texas Bolsons
Seymour
Lipan

Gulf Coast
Carrizo-Wilcox
Terti Hueco-Mesilla Bolson

ey Ogallala
Sparta
Igneous

Queen City

Cenozoic

Woodbine
Edwards-Trinity (Plateau)
Edwards-Trinity (High Plains)
Edwards (BFZ)
Trinity
Nacatoch

Blossom
Rita Blanca

Cretaceous

Mesozoic

Jurassic Rita Blanca

Triassic Dockum

Blaine
Bone Spring-Victorio Peak
Capitan Reef Complex
Rustler
Lipan

Permian

Marble Falls
Pennsylvanian Marathon

« e e . Marathon
Mississippian

. Marathon
Devonian

Paleozoic

Silurian Marathon

Ellenburger-San Saba

Ordovician Marathon

Ellenburger-San Saba

Cambrian Hickory

Precambrian
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GENERAL GROUND-WATER PRINCIPLES

Vast quantities of water percolate underground through geologic formations known as aquifers. The occurrence of
water within the formations takes different forms. In sedimentary rocks, such as those composed of sand and gravel, water is
contained in the spaces between grains. Some of the largest aquifers in Texas, including the Ogallala, Gulf Coast, and
Carrizo-Wilcox, hold water in this fashion. Limestone formations, such as the Edwards, contain water in crevices and
caverns caused in part by dissolution of the limestone by ground water. A third occurrence of ground water is within the
cracks, fractures, and joints developed in harder formations such as granite and volcanic rock.

Two rock characteristics of fundamental importance related to the occurrence of ground water are porosizy, which is
the amount of open space contained in the rock, and permeability, the ability of the porous material to allow fluids to move
through it. In sedimentary rocks consisting of sandstone, gravel, clay, and silt, the porosity is a function of the size, shape,
sorting, and degree of cementation of the grains. In limestone and other harder rock, the porosity is a function of openings
such as cracks, crevices, and caverns. Fine-grained sediments, such as clay and silt, usually have high porosity. However, due
to the small size of the voids in these sediments, the permeability is low, and these formations do not readily yield or
transmit water. For a geologic formation to be an aquifer, it must be porous, permeable, and yield water in sufficient
quantities to provide a usable supply.

Recharge is the addition of water to an aquifer. This water may be absorbed from precipitation, streams, and lakes
either directly into a formation or indirectly by way of leakage from another formation. Generally, only a small portion of
the total precipitation seeps down through the soil cover to reach the water table. Among the factors that influence the
amount of recharge to an aquifer are the amount and frequency of precipitation; the areal extent of the outcrop or intake
area; the topography, type and amount of vegetation, and condition of soil cover in the outcrop area; and the ability of the
aquifer to accept recharge and transmit it to areas of discharge.

Ground water is said to occur under either water-table or artesian conditions. Ground water in the outcrop of many
aquifers is unconfined and under water-table conditions. Water under these conditions is under atmospheric pressure and
will rise or fall in response to changes in the volume of water stored. In most places, the configuration of the water table
approximates the topography of the land surface. In a well penetrating an unconfined aquifer, water will rise to the level of
the water table.

Away from the outcrop, ground water in the aquifer may occur beneath a relatively impermeable bed. Here, water is
under artesian, or confined, conditions, and the impermeable bed confines the water under a pressure greater than
atmospheric. In a well penetrating an artesian aquifer, water will rise above the confining bed. If the pressure head is large
enough to cause the water in the well to rise above the land surface, the well will flow.

Ground water moves from areas of recharge to areas of discharge, or from points of higher water level to points of
lower water level. Under normal artesian conditions, movement of ground water usually is in the direction of the aquifer’s
regional dip. Under water-table conditions, the slope of the water table, and consequently the direction of ground-water
movement, are usually closely related to the slope of the land surface. However, in the case of both artesian and water-table
conditions, local anomalies develop in which some water moves toward pumpage areas. The rate of ground-water movement
in an aquifer is normally very slow, or in the magnitude of a few feet to a few hundred feet per year.

Discharge is the loss of water from an aquifer by either artificial or natural means. Artificial discharge takes place from
flowing and pumped water wells, and from drainage ditches, gravel pits, or other excavations that intersect the water table.
Natural discharge occurs as springs, evaporation, transpiration, and leakage between formations.

Changes in water levels indicate a change in the ground-water storage in an aquifer. These changes can be due to
many causes, with some regionally significant and others confined to more local areas. In short, water-level fluctuations are
caused by changes in recharge and discharge.

When recharge is reduced, as in the case of a drought, or when pumpage is greater than recharge, some of the water
discharged from the aquifer must be withdrawn from storage, resulting in a decline of water levels. If water levels are
lowered excessively, springs and shallow wells may go dry. However, when sufficient precipitation resumes or pumpage is
reduced, the volume of water drained from storage may be replaced and water levels will rise accordingly. Changes in water
levels in water-table aquifers are generally less pronounced than in artesian aquifers.

When a water well is pumped, water levels in the vicinity are drawn down in the shape of an inverted cone with its
apex at the pumped well. The development of these cones of depression depends on the aquifer’s ability to store and move
water and on the rate of pumping. If the cone of one well overlaps the cone of another, additional lowering of water levels
will occur as the wells compete for the same water.















Gulf Coast Aquifer

The Gulf Coast aquifer forms a wide belt along the Gulf of Mexico from Florida to Mexico. In Texas, the aquifer
provides water to all or parts of 54 counties and extends from the Rio Grande northeastward to the Louisiana-Texas border.
Municipal and irrigation uses account for 90 percent of the total pumpage from the aquifer. The Greater Houston metropoli-
tan area is the largest municipal user, where well yields average about 1,600 gal/min.

The aquifer consists of complex interbedded clays, silts, sands, and gravels of Cenozoic age, which are hydrologically
connected to form a large, leaky artesian aquifer system. This system comprises four major components consisting of the
following generally recognized water-producing formations. The deepest is the Catahoula, which contains ground water near
the outcrop in relatively restricted sand layers. Above the Catahoula is the Jasper aquifer, primarily contained within the
Oakville Sandstone. The Burkeville confining layer separates the Jasper from the overlying Evangeline aquifer, which is
contained within the Fleming and Goliad sands. The Chicot aquifer, or upper component of the Gulf Coast aquifer system,
consists of the Lissie, Willis, Bentley, Montgomery, and Beaumont formations, and overlying alluvial deposits. Not all
formations are present throughout the system, and nomenclature often differs from one end of the system to the other.
Maximum total sand thickness ranges from 700 feet in the south to 1,300 feet in the northern extent.

Water quality is generally good in the shallower portion of the aquifer. Ground water containing less than 500 mg/I
dissolved solids is usually encountered to a maximum depth of 3,200 feet in the aquifer from the San Antonio River Basin
northeastward to Louisiana. From the San Antonio River Basin southwestward to Mexico, quality deterioration is evident in
the form of increased chloride concentration and saltwater encroachment along the coast. Little of this ground water is
suitable for prolonged irrigation due to either high salinity or alkalinity, or both. In several areas at or near the coast, includ-
ing Galveston Island and the central and southern parts of Orange County, heavy municipal or industrial pumpage had
previously caused an updip migration, or saltwater intrusion, of poor-quality water into the aquifer. Recent reductions in
pumpage here have resulted in a stabilization and, in some cases, even improvement of ground-water quality.

Years of heavy pumpage for municipal and manufacturing use in portions of the aquifer have resulted in areas of
significant water-level decline. Declines of 200 feet to 300 feet have been measured in some areas of eastern and southeastern
Harris and northern Galveston counties. Other areas of significant water-level declines include the Kinggsville area in Kleberg
County and portions of Jefferson, Orange, and Wharton counties. Some of these declines have resulted in compaction of
dewatered clays and significant land surface subsidence. Subsidence is generally less than 0.5 foot over most of the Texas coast,
but has been as much as nine feet in Harris and surrounding counties. As a result, structural damage and flooding have
occurred in many low-lying areas along Galveston Bay in Baytown, Texas City, and Houston. Conversion to surface-water use
in many of the problem areas has reversed the decline trend.
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Edwards (Balcones Fault Zone)

The Edwards (Balcones Fault Zone, or BFZ) aquifer covers approximately 4,350 square miles in parts of 11 counties. The
aquifer forms a narrow belt extending from a ground-water divide in Kinney County through the San Antonio area northeastward
to the Leon River in Bell County. A poorly defined ground-water divide near Kyle in Hays County hydrologically separates the
aquifer into the San Antonio and Austin regions. The name Edwards (BFZ) distinguishes this aquifer from the Edwards-Trinity
(Plateau) and the Edwards-Trinity (High Plains) aquifers.

Water from the aquifer is primarily used for municipal, irrigation, and recreational purposes; approximately 54 percent is
used for municipal supply. San Antonio, which obtains its entire municipal water supply from the Edwards aquifer, is one of the
largest cities in the world to rely solely on a single ground-water source. The aquifer feeds several well-known recreational springs
and underlies some of the most environmentally sensitive areas in the state.

The aquifer, composed predominantly of limestone formed during the early Cretaceous Period, exists under water-table
conditions in the outcrop and under artesian conditions where it is confined below the overlying Del Rio Clay. The Edwards
aquifer consists of the Georgetown Limestone, formations of the Edwards Group (the primary water-bearing unit) and their
equivalents, and the Comanche Peak Limestone where it exists. Thickness ranges from 200 feet to 600 feet.

Recharge to the aquifer occurs primarily by the downward percolation of surface water from streams draining off the
Edwards Plateau to the north and west and by direct infiltration of precipitation on the outcrop. This recharge reaches the aquifer
through crevices, faults, and sinkholes in the unsaturated zone. Unknown amounts of ground water enter the aquifer as lateral
underflow from the Glen Rose Formation. Water in the aquifer generally moves from the recharge zone toward natural discharge
points such as Comal, San Marcos, Barton, and Salado springs. Water is also discharged artificially from hundreds of pumping
wells, particularly municipal supply wells in the San Antonio region and irrigation wells in the western extent.

In the updip portion, ground water moving through the aquifer system has dissolved large amounts of rock to create highly
permeable solution zones and channels that facilitate rapid flow and relatively high storage capacity within the aquifer. Highly
fractured strata in fault zones have also been preferentially dissolved to form conduits capable of transmitting large amounts of
water. Due to its extensive honeycombed and cavernous character, the aquifer yields moderate to large quantities of water. Some
wells yield in excess of 16,000 gal/min, and one well drilled in Bexar County flowed 24,000 gal/min from a 30-inch diameter well.
The aquifer is significantly less permeable farther downdip where the concentration of dissolved solids in the water exceeds 1,000
mg/L.

The chemical quality of water in the aquifer is typically fresh, although hard, with dissolved-solids concentrations averaging
less than 500 mg/l. The downdip interface between fresh and slightly saline water represents the extent of water containing less
than 1,000 mg/1. Within a short distance downgradient of this “bad water line,” the ground water becomes increasingly mineral-
ized.

Due to its highly permeable nature in the fresh-water zone, the Edwards aquifer responds quickly to changes and extremes
of stress placed on the system. This is indicated by rapid water-level fluctuations during relatively short periods of time. During
times of adequate rainfall and recharge, the Edwards aquifer is able to supply sufficient amounts of water for all demands as well as
sustain spring flows at many locations throughout its extent. However, under conditions of below-average rainfall or drought when
discharge exceeds recharge, spring flows may be reduced to environmentally detrimental levels, and mandatory rationing may be

established.
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Carrizo-Wilcox Aquifer

The Wilcox Group and the overlying Carrizo Formation of the Claiborne Group form a hydrologically connected system
known as the Carrizo-Wilcox aquifer. This aquifer extends from the Rio Grande in South Texas northeastward into Arkansas and
Louisiana, providing water to all or parts of 60 counties. The Carrizo Sand and Wilcox Group crop out along a narrow band that
parallels the Gulf Coast and dips beneath the land surface toward the coast, except in the East Texas structural basin adjacent to the
Sabine Uplift, where the formations form a trough.

Municipal and irrigation pumpage account for about 35 percent and 51 percent, respectively, of total pumpage. The largest
metropolitan areas dependent on ground water from the Carrizo-Wilcox aquifer are Bryan-College Station, Lufkin-Nacogdoches,
and Tyler. Irrigation is the predominant use in the Winter Garden region of South Texas.

The Carrizo-Wilcox aquifer is predominantly composed of sand locally interbedded with gravel, silt, clay, and lignite
deposited during the Tertiary Period. South of the Trinity River and north of the Colorado River, the Wilcox Group is divided into
three distinct formations: the Hooper, Simsboro, and Calvert Bluff. Of the three, the Simsboro typically contains the most massive
water-bearing sands. This division cannot be made south of the Colorado River or north of the Trinity River due to the absence of
the Simsboro as a distinct unit. Aquifer thickness in the downdip artesian portion ranges from less than 200 feet to more than
3,000 feet.

Well yields are commonly 500 gal/min, and some may reach 3,000 gal/min downdip where the aquifer is under artesian
conditions. Some of the greatest yields (more than 1,000 gal/min) are produced from the Carrizo Sand in the southern, or Winter
Garden, area of the aquifer. Yields of greater than 500 gal/min are also obtained from the Carrizo and Simsboro formations in the
central region.

Regionally, water from the Carrizo-Wilcox aquifer is fresh to slightly saline. In the outcrop, the water is hard, yet usually low
in dissolved solids. Downdip, the water is softer, has a higher temperature, and contains more dissolved solids. Hydrogen sulfide
and methane may occur locally. Excessively corrosive water with a high iron content is common throughout much of the north-
eastern part of the aquifer. Localized contamination of the aquifer in the Winter Garden area is attributed to direct infiltration of
oil field brines on the surface and to downward leakage of saline water to the overlying Bigford Formation.

Significant water-level declines have developed in the semiarid Winter Garden portion of the Carrizo aquifer, as the region is
heavily dependent on ground water for irrigation. Since 1920, water levels have declined as much as 100 feet in much of the area
and more than 250 feet in the Crystal City area of Zavala County. Significant water-level declines resulting from extensive
municipal and industrial pumpage also have occurred in Northeast Texas. Tyler and the Lufkin-Nacogdoches area have experienced
declines in excess of 400 feet, and in a few wells, as much as 500 feet since the 1940s. In this area, conversion to surface-water use
is slowing the rate of water-level decline. The northeast outcrop area has been dewatered in the vicinity of lignite surface-mining
operations, and the Simsboro Sand Formation of the Wilcox Group has been affected by water-level declines in parts of Robertson
and Milam counties.
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Trinity Aquifer

The Trinity aquifer consists of early Cretaceous age formations of the Trinity Group where they occur in a band
extending through the central part of the state in all or parts of 55 counties, from the Red River in North Texas to the Hill
Country of South-Central Texas. Trinity Group deposits also occur in the Panhandle and Edwards Plateau regions where
they are included as part of the Edwards-Trinity (High Plains and Plateau) aquifers.

Formations comprising the Trinity Group are (from youngest to oldest) the Paluxy, Glen Rose, and Twin Mountains-
Travis Peak. Updip, where the Glen Rose thins or is missing, the Paluxy and Twin Mountains coalesce to form the Antlers
Formation. The Antlers consists of up to 900 feet of sand and gravel, with clay beds in the middle section. Water from the
Antlers is mainly used for irrigation in the outcrop area of North and Central Texas.

Forming the upper unit of the Trinity Group, the Paluxy Formation consists of up to 400 feet of predominantly fine-
to coarse-grained sand interbedded with clay and shale. The formation pinches out downdip and does not occur south of
the Colorado River.

Underlying the Paluxy, the Glen Rose Formation forms a gulfward-thickening wedge of marine carbonates consisting
primarily of limestone. South of the Colorado River, the Glen Rose is the upper unit of the Trinity Group and is divisible
into an upper and lower member. In the north, the downdip portion of the aquifer becomes highly mineralized and is a
source of contamination to wells that are drilled into the underlying Twin Mountains.

The basal unit of the Trinity Group consists of the Twin Mountains and Travis Peak formations, which are laterally
separated by a facies change. To the north, the Twin Mountains Formation consists mainly of medium- to coarse-grained
sands, silty clays, and conglomerates. The Twin Mountains is the most prolific of the Trinity aquifers in North-Central
Texas; however, the quality of the water is generally not as good as that from the Paluxy or Antlers Formations. To the south,
the Travis Peak Formation contains calcareous sands and silts, conglomerates, and limestones. The formation is subdivided
into the following members in descending order: Hensell, Pearsall, Cow Creek, Hammertt, Sligo, Hosston, and Sycamore.

Extensive development of the Trinity aquifer has occurred in the Fort Worth-Dallas region where water levels have
historically dropped as much as 550 feet. Since the mid-1970s, many public supply wells have been abandoned in favor of a
surface-water supply, and water levels have responded with slight rises. Water-level declines of as much as 100 feet are still
occurring in Denton and Johnson counties. The Trinity aquifer is most extensively developed from the Hensell and Hosston
members in the Waco area, where the water level has declined by as much as 400 feet.
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Edwards-Trinity (Plateau) Aquifer

The Edwards-Trinity (Plateau) aquifer underlies the Edwards Plateau east of the Pecos River and the Stockton Plateau
west of the Pecos River, providing water to al or parts of 38 counties. The aquifer extends from the Hill Country of Centra
Texas to the Trans-Pecos region of West Texas. Irrigation accounts for 70 percent of the total pumpage, whereas municipal
use accounts for 15 percent.

The aquifer consists of saturated sediments of lower Cretaceous age Trinity Group formations and overlying
limestones and dolomites of the Comanche Peak, Edwards, and Georgetown formations. The Glen Rose Limestone is the
primary unit of the Trinity in the southern part of the plateau and is replaced by the Antlers Sand north of the Glen Rose
pinchout. The Maxon Sand is present in the western Stockton Plateau region. Maximum saturated thickness of the aquifer
is greater than 800 feet.

The aquifer generdly exists under water-table conditions; however, where the Trinity is fully saturated and a zone of
low permeability occurs near the base of the overlying Edwards aquifer, artesian conditions may exist in the Trinity.
Reported well yields commonly range from less than 50 gal/min, where saturated thickness is thin, to more than 1,000 gal/
min, where large-capacity wells are completed in jointed and cavernous limestone.

Chemica quality of Edwards-Trinity (Plateau) water ranges from fresh to dightly sdine. The water is typicaly hard
and may vary widely in concentrations of dissolved solids made up mostly of calcium and bicarbonate. The sdinity of the
ground water tends to increase toward the west. Certain areas have unacceptable levels of fluoride.

There is little pumpage from the aquifer over most of its extent, and water levels have remained constant or have
fluctuated only with seasona precipitation. In some instances, water levels have declined as a result of increased pumpage.
Although historical declines have occurred in the northwestern part of the aguifer in Reagan, Upton, Midland, and
Glasscock counties as a result of irrigation, none of the areas has experienced declines greater than 20 feet since 1980.
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Seymour Aquifer

The Seymour Formation consists of isolated areas of alluvium found in parts of 23 north-central and Panhandle
counties. Approximately 90 percent of the water pumped from the aquifer is used for irrigation. Municipal pumpage,
primarily for the communities of Vernon, Burkburnett, and Electra, accounts for eight percent.

The Seymour aquifer consists of discontinuous beds of poorly sorted gravel, conglomerate, sand, and silty clay
deposited during the Quaternary Period by eastward-flowing streams. Individual accumulations vary greatly in thickness,
although most of the Seymour is less than 100 feet thick. In isolated northern parts of the aquifer, the formation may be as
thick as 360 feet.

The aquifer exists under water-table conditions throughout much of its extent, but artesian conditions may occur
where the water-bearing zone is overlain by clay. The lower, more permeable part of the aquifer produces the greatest
amount of ground water. Yields of wells range from less than 100 gal/min to as much as 1,300 gal/min, depending on
saturated thickness, and average about 300 gal/min. No significant water-level declines have occurred in the aquifer.

Water quality in these alluvial remnants generally ranges from fresh to slightly saline; however, higher salinity prob-
lems occur. The salinity has increased in many heavily pumped areas to the point where the water has become unsuitable for
domestic and municipal uses. Natural salt pollution in the upper reaches of the Red and Brazos river basins precludes the
full utilization of these water resources. Brine pollution from earlier oil field activities has resulted in localized contamina-
tion of fresh ground- and surface-water supplies. High nitrate concentrations in excess of drinking water standards in
Seymour ground water are widespread.

References

Duffin, G.L., and Beynon, B.E., 1992, Evaluation of water resources in parts of the Rolling Prairies region of North-Central
Texas: TWDB Rept. 337, 93 p.
Harden, R.W., and Associates, 1978, The Seymour aquifer, ground-water quality and availability in Haskell and Knox
counties, Texas: TDWR Rept. 226, 2 vols.
Preston, R.D., 1978, Occurrence and quality of ground water in Baylor County, Texas: TDWR Rept. 218, 118 p.
Price, R.D., 1978, Occurrence, quality, and availability of ground water in Jones County, Texas: TDWR Rept. 215, 105 p.
_, 1979, Occurrence, quality, and quantity of ground water in Wilbarger County, Texas: TDWR Rept. 240, 222 p.



Hueco-Mesilla Bolson

(@)

)

2 >

8 v\ /4/ /

WA\ © NN

NS @A%N/ W\
NN

S\

rande

Rio Gr.
Alluvi

Mesilla Bolson




Hueco-Mesilla Bolson Aquifers

The Hueco and Mesilla Bolson aquifers are located in El Paso and Hudspeth counties in the far western tip of Texas.
The aquifers are composed of Tertiary and Quaternary basin-fill (bolson) deposits that extend northward into New Mexico
and westward into Mexico. The Hueco Bolson, east of the Franklin Mountains, is the principal aquifer in the El Paso area;
to the west is the Mesilla Bolson. Eighty-seven percent of the water pumped from the aquifers is used for municipal supply,
primarily for the city of El Paso. Across the international border, water for Ciudad Juarez is supplied from the Hueco
Bolson.

The Hueco Bolson, approximately 9,000 feet in total thickness, consists of silt, sand, and gravel in the upper part, and
clay and silt in the lower part. Only the upper several hundred feet of the bolson contain fresh to slightly saline water. The
majority of the Hueco water in Texas occurs in the El Paso metropolitan area; very little occurs in Hudspeth County.

The Mesilla Bolson consists of approximately 2,000 feet of clay, silt, sand, and gravel. Three water-bearing zones in
the Mesilla (shallow, intermediate, and deep) have been identified based on water levels and quality. The shallow water-
bearing zone includes the overlying Rio Grande Alluvium.

The chemical quality of the ground water in the Hueco Bolson differs according to its location and depth. Dissolved-
solids concentrations in the upper, fresher part of the aquifer range from less than 500 mg/l to more than 1,500 mg/l and
average about 640 mg/l. Quality of Hueco Bolson water in Mexico is slightly poorer.

Chemical quality of ground water in the Mesilla Bolson ranges from fresh to saline, with salinity generally increasing
to the south along the valley. The water is commonly freshest in the deep zone of the aquifer and contains progressively
higher concentrations of dissolved solids in the shallower zones. Increasing deterioration of quality of these aquifers is the
result of large-scale ground-water withdrawals, which are depleting the aquifers of the freshest water.

Historical large-scale ground-water withdrawals, especially from municipal well fields in the downtown areas of El
Paso and Ciudad Juarez, have caused major water-level declines. These declines, in turn, have significantly changed the
direction of flow, rate of flow, and chemical quality of ground water in the aquifers. Declining water levels have also resulted
in a minor amount of land-surface subsidence.
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Cenozoic Pecos Alluvium Aquifer

The Cenozoic Pecos Alluvium aquifer, located in the upper part of the Pecos River Valley of West Texas, provides
water to parts of Andrews, Crane, Ector, Loving, Pecos, Reeves, Upton, Ward, and Winkler counties. The aquifer is the
principal source of water for irrigation in Reeves and northwestern Pecos counties, and for industrial, power generation, and
public supply uses elsewhere. A significant amount of water is exported to cities east of the area. Approximately 81 percent
of the water pumped from the aquifer is used for irrigation.

The Cenozoic Pecos Alluvium of Quaternary age consists of up to 1,500 feet of alluvial fill and occupies two hydro-
logically separate basins: the Pecos Trough in the west and the Monument Draw Trough in the east. The aquifer is hydro-
logically connected to underlying water-bearing strata, including the Edwards-Trinity in Pecos and Reeves counties and the
Triassic Dockum in Ward and Winkler counties.

Ground water in the Cenozoic Pecos Alluvium aquifer occurs under semiconfined or unconfined (water-table)
conditions, although confining clay beds may create localized artesian conditions. Moderate to large yields can generally be
expected from wells completed in this aquifer.

The chemical quality of water in the aquifer is highly variable, differing naturally with location and depth, and is
generally better in the Monument Draw Trough. Water from the aquifer is typically hard and contains dissolved-solids
concentrations ranging from less than 300 mg/l to more than 5,000 mg/l. Sulfate and chloride are the two predominant
constituents. A natural deterioration of quality occurs with increasing depth of the water-bearing strata. Some quality
deterioration has resulted from past petroleum industry activities in Loving, Ward, and Winkler counties, and from irriga-
tion in Pecos, Reeves, and Ward counties.

Water-level declines in excess of 200 feet historically have occurred in south-central Reeves and northwest Pecos
counties, but have moderated since the mid-1970s with the decrease in irrigation pumpage. Ground water that once rose to
the surface and flowed into the Pecos River, now flows in the subsurface toward areas of heavy pumpage. As a consequence,
baseflow to the Pecos River has declined. Elsewhere, only moderate water-level declines have occurred as a result of less
intense pumpage for industrial and public supply uses in Ward and Winkler counties.
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