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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 is available from the New Mexico Bureau of Geology and Mineral
Resources at: geoinfo.nmt.edu/publications/openfile/home.cfml.
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New Mexico counties, groundwater basins and aquifers discussed in this report.
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San Juan Basin, summary of water chemistry.
Specific
Cond. TDS Ca Mg Na HCO, SO, Cl F As U Well

(uSlem)  (mg/l) (mgll) (mgll) (mgll) (mgll) (mgll) (mg/)  (mgll)  (mg/l) (mgll) depth
Maximum 83,300 57,300 2,200 955 16,000 1,724 15,000 34,000 15 0.058 1.21 9,803
Minimum 205 56 0.28 0.01 7.7 220 1.8 0.1 0.1 0.00001  0.0003 5
Mean 31582 23733 102.2 30.8 614.2 381.8 822.3 4017 15  0.0017  0.057 765.6
Median 1,700 1,125 46 " 240 310 350 236 08  0.001 0.0055 3975
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San Juan Basin

The San Juan Basin is a large structural basin in northwestern New Mexico that formed during the late
Cretaceous-Paleogene Laramide orogeny about 75 million years ago. The basin comprises all or parts of San
Juan, McKinley, Rio Arriba, and Sandoval Counties, with a northern portion that extends into southwestern
Colorado. The basin is bordered by basement-cored Laramide highlands, including the Nacimiento Uplift to the
east, the Zuni Mountains to the south, the Defiance uplift to the west, and the San Juan Mountains in Colorado
to the north. Laramide-age monoclines form the remaining boundaries of the basin (Kelley et al., 2014). The
San Juan Basin region is a major producer of hydrocarbons, primarily natural gas, and extensive studies of the
petroleum geology of the region have been conducted over the past several decades. Basin-wide hydrogeologi-
cal assessments of the San Juan Basin were conducted by Stone et al. (1983), Craigg et al. (1989; 1990), Kaiser
et al. (1994), Kernodle (1996), and Levings et al. (1996). Kelley et al. (2014) conducted a thorough hydrologic
assessment of oil and gas resource development of the Mancos Shale in the San Juan Basin, which includes
detailed discussions of groundwater salinity in the basin by depth and individual aquifers.

The principal water-bearing units in the San Juan Basin are contained in Cretaceous sandstones that were
deposited in a marginal marine setting along the southwest margin of the Western Interior Seaway; non-marine
Jurassic sandstones of the Morrison, Entrada and Bluff Formations; and non-marine Tertiary sandstone aqui-
fers. Recharge to these aquifers, some of which are also natural gas reservoirs in the center of the basin, occurs
in narrow outcrop belts along the basin margin, and also from the San Juan Mountains and Nacimiento Uplift
to the north and east (Kelley et al., 2014). The Permian Glorieta sandstone and San Andres limestone are also
important sources of groundwater along the northern margin of the Zuni Mountains (Stone et al., 1983).

Kelley et al. (2014) report that groundwater salinity derived from borehole geophysical logs is generally low
along the basin margins, where recharge occurs, and high toward the center of the basin for all aquifers consid-
ered in their investigation. Some units, such as the Gallup and Morrison Formations, have particularly broad
zones of fresher water along the southern and western margins of the basin. However, the distribution of saline
water toward the basin center is complex and variable among the different aquifers.

We have an exceptionally large data set for the San Juan Basin (1,011 total data points). Some of the wells
sampled are apparently natural gas or oil wells, as indicated by their depth, several of which exceed 4,000 feet.
Unlike most of the other basins included in this report, data from the San Juan Basin show evidence of higher
TDS values at greater depths. Basin-wide TDS values are high, with a mean of >2300 mg/l, suggesting there
could be significant resources of brackish water at depth toward the center of the San Juan Basin. Uranium lev-
els are also elevated, with a mean value of 0.057 mg/l, well in excess of the EPA MCL of 0.03 mg/l. The highest
measured uranium level, 1.21 mg/l (40 times greater than the EPA MCL for that constituent), was sampled at
what appears to be a surface mining operation between Gallup and Crownpoint.
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