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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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Socorro and La Jencia Basins, surface geology and data distribution.
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Socorro-La Jencia Basins

The Socorro and La Jencia Basins are located in Socorro Co., New Mexico, and define a transition where the
Rio Grande Rift system broadens into a series of parallel basins separated by intra-rift horst blocks (Chapin,
1971). This broadening represents a general southward increase in crustal extension along the Rio Grande Rift
(Adams and Keller, 1994). The Socorro Basin is hydraulically connected to rift basins to the north and south by
flow-through drainage of the Rio Grande and southward flow of groundwater through alluvial sediments of the
Rio Grande valley. By contrast, the La Jencia Basin has no perennial stream drainage (Anderholm, 1983). The
two basins are separated by the Socorro Peak-Lemitar Mountains intra-rift horst, which splits the rift into two
semi-parallel halves (Chapin, 1971), and restricts groundwater flow between the basins.

Major water-bearing units in both the Socorro and La Jencia Basins are sands and gravels of the Tertiary-
Quaternary Santa Fe Group. That aquifer system can be divided into the Popotosa aquifer, the overlying
Popotosa confining bed, and a shallow alluvial aquifer. Other water-bearing zones are contained within fractured
Mesozoic-Paleozoic bedrock; Tertiary sandstones, conglomerates and volcaniclastic sediments of the Baca and
Datil Formations; and a Tertiary volcanic aquifer system composed of ash-flow tuffs (Anderholm, 1983).

Water quality in the Socorro Basin is highly variable, and is influenced by mixing of regional groundwater
inflow from the north with locally-derived irrigation return flow. High chloride concentrations are found in both
the northern and southern ends of the Socorro Basin, in some cases up to 50 times greater than chloride concen-
trations in the central part of the basin. These high chloride concentrations may represent both regional flow of
deep basin groundwater from the Albuquerque-Belen Basin to the north, and upward flow of geothermal fluids n
the southern part of the basin (Anderholm, 1983).

The combined data set for the Socorro and La Jencia Basins includes 379 records. On a basin-wide scale, the
Socorro and La Jencia Basins contain relatively fresh water, with average TDS <1,400 mg/l, and median con-
centrations of just 920 mg/l. However, a significant percentage of wells in the data set have TDS values between
1,000 and 2,000 mg/l, and thus represent a potential resource of slightly brackish water. Most wells in the two
basins are relatively shallow (mean well depth only 158 feet), indicating that the saline portion of the aquifer
system is probably under-investigated. Our records also indicate elevated levels of arsenic, with mean concentra-
tions slightly exceeding the EPA MCL of 0.01 mg/l.

Socorro-La Jencia Basins, summary of water chemistry.

Specific Cond. TDS Ca Mg Na HCO, SO, Cl E As U Well
(pS/cm) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mg/l)  depth
Maximum 7,640 7,590 460 780 1,218 590 5,150 14,20 4.3 0.053 0.141 560
Minimum 210 143 6.4 1.2 10.7 86 6.8 4 0.1 0.0005  0.0004 8
Mean 1,3945  1,001.6 99.9 305 141.8 276.5 322 152.6 058  0.011 0.01 158
Median 920 645 73.5 15 80 240 195 58.5 041  0.006 0.006 1215
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