NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES

OVERVIEW OF FRESH AND BRACKISH
WATER QUALITY IN NEW MEXICO

Lewis Land

As New Mexico considers the use of desalinated brackish water (less than 10,000 mg/L total dissolved solid)
to diversify the public water supply, many questions must first be answered. Where are the brackish water
resources? What data are available? What exactly is the water chemistry? How feasible is it to use brackish
water for public supply?

With funding from the New Mexico Environment Department, Drinking Water Bureau (related to Source
Water Protection), the New Mexico Bureau of Geology, Aquifer Mapping Program, has compiled a number
of water quality resources and data. These data were derived from the Aquifer Mapping Program, digitized
historical water reports, the U.S. Geological Survey, and the New Mexico Environment Department. All pub-
licly available data are now on an interactive map found here, under Water Resources: geoinfo.nmt.edu/maps.
For an analysis and review of the compiled water quality data, we have attempted to assess the brackish water
resources in the state of New Mexico in a regional approach. It is apparent that very large regions of New
Mexico lack sufficient data to assess the brackish water resources. Most of the data compiled in this review are
from existing water supply wells, and therefore are not representative of the brackish water resources. These
data also represent, in general, the shallowest parts of the aquifers where water wells are commonly completed.
Each of the regions of assessment shown on the map are provided in individual chapters for quick review. These
chapters are part of a larger technical report that is available from the New Mexico Bureau of Geology and Mineral
Resources at: geoinfo.nmt.edu/publications/openfile/details.cfml?Volume=583
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New Mexico counties, groundwater basins and aquifers discussed in this report.
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Jornada del Muerto Basin

The Jornada del Muerto is a north-south trending basin lying to the east of the main Rio Grande Rift system
in Socorro, Sierra, and Dona Ana Counties, New Mexico. The basin is ~160 miles long, averages 20 miles in
width, and deepens to the south. The basin is bounded to the east by Chupadera Mesa and the Oscura and San
Andres Mountains, and to the west by the Caballo and Fra Cristobal Mountains and the San Pasqual Platform.
The south end of the Jornada del Muerto Basin merges imperceptibly with the northeast end of the Mesilla
Basin. Unlike the Rio Grande Rift basins to the west, the Jornada del Muerto is a broad syncline that plunges
to the south-southeast, formed between east-dipping Paleozoic and Mesozoic strata along the Caballo-Fra
Cristobal Uplift and west-dipping Paleozoic strata in the San Andres Mountains. The basin is thus not part of
the late Tertiary Rio Grande Rift extensional system, and Santa Fe Group basin-fill sediments are generally less
than 350 feet thick (Chapin, 1971; Lozinsky, 1987; Roybal, 1991). The Jornada Draw fault zone runs from
north to south and roughly parallels the hinge of the syncline. This fault zone significantly affects the groundwa-
ter system in the central part of the basin (Newton et al., 2015).

Principal water-bearing units in the Jornada del Muerto Basin are upper Cretaceous sandstones of the
McRae and Gallup Formations, sandstones and conglomerates of the Eocene Love Ranch Formation, and
Quaternary alluvium. Newton et al. (2015) identified two different hydrologic systems in the central part of the
basin: a shallow perched system with depth to water generally <200 feet, and a deeper regional aquifer system
with water depths >200 feet. The perched system is recharged by runoff of local precipitation that infiltrates
through streambeds. The deeper aquifer system is recharged from downward movement of water from the
shallow system, and from precipitation in the adjacent mountains that infiltrates into the subsurface and moves
toward the center of the basin along deep flow paths. Regional movement of groundwater is to the south
toward the Mesilla Basin.

Data coverage for the Jornada del Muerto is sparse (173 total data points), considering the large aerial
extent of the basin, and irregularly distributed, with the majority of wells sampled concentrated at the south
end of the basin near Las Cruces. Water quality is highly variable, and basin-wide mineral content is high, with
mean TDS >1,300 mg/l. Plots of TDS and specific conductance vs. depth show significant scatter, indicating that
those parameters do not vary with depth in a predictable manner. This phenomenon probably results from the
presence of multiple bedrock aquifers and a shallow alluvial aquifer, as well as the presence of shallow and deep
aquifer systems storing groundwater from at least two different sources (Newton et al., 2015).

Maximum well depth in the basin is 6,044 feet, in an exploratory well east of the Fra Cristobal range
drilled by Sun Oil in 1955, for which very little water chemistry data is available. The deepest well for which a
TDS record exists is 1,321 feet, with a dissolved solids content of 1,750 mg/l. This well is located northeast of
Las Cruces at the far southern end of the basin, near the transition with the Mesilla Basin. Our limited records
thus indicate that the potential for brackish water resources exists in the southern Jornada del Muerto Basin.

The mineral content of groundwater in the valley-fill aquifer increases from west to east. West of Highway
41 the water is generally satisfactory for irrigation, stock, and domestic and community water supply. East of
the highway, water quality rapidly deteriorates, and is generally unsatisfactory for irrigation or human con-
sumption (Smith, 1957). The interface between fresh and saline water is relatively sharp, occurring over a dis-
tance of less than 3 miles east of Highway 41. Water from some wells south of Moriarty has historically shown
a significant increase in specific conductance, indicating a westward migration of the freshwater-saltwater
interface within the valley-fill aquifer (White, 1994).

Data coverage for the Estancia Basin is substantial, with 561 total data points. Our records show that
groundwater in the basin is somewhat brackish, with a mean TDS concentration of almost 1,300 mg/I.

Jornada del Muerto Basin, summary of water chemistry.

Specific
Cond. TDS Ca Mg Na HCO, SO, Cl E As U Well
(uS/em) (mgll) (mgll) (mg/l) (mgll) (mg/l) (mgll) (mg/l) (mgll) (mgll) (mgll) depth
Maximum 9,750 6,440 570 1,100 810 418 7,300 360 12 0.015 0.0448 6,044
Minimum 274 191 3.3 0.2 14 32 14.8 242 0.1 0.001 0.0016 40
Mean 2,138.7 1,354.2 149.2 75.5 149.4 1981 1,079.2  61.1 137 0.0034 0.0105 489.4

Median 1690 729 70 35 93.8 180 622 39.5 1 0.0025  0.0074 350
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However, this mean value is influenced by water samples collected from three wells located in the central basin
playa area with TDS >12,000 mg/l. The median TDS value of 614 mg/l may be more representative of basin-
wide water quality.

The valley-fill aquifer contains what appear to be significant brackish water resources near the center of the
basin. Brackish water is probably also present in the underlying Paleozoic bedrock, although with an average
well depth of just 197 feet, that potential resource remains unexplored.
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