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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

— COLORADO
7 T
J! Raton I X
I Basin / ii
SAN JUAN N UNION
13 coL d
San Juan ! High
_______ A ! Plains

N/
_______________ MORA[ \\
——————— Las/
~Vegas  [i
_Basin
SAN ]
MIGUEL [
. 1 QUAY
s T T S A
<= ir(/*k/"
z I~ T |°
z GUADALUPE 4 r <
N_ 1':%.; '_4 x
e\ s J( Basin]|] | —— SR w
. (4 Jencia \Q [ CURRY i
< |Basin iy |
DE BAEA | “~———— -
['4

ROOSEVELT

San Agustin
Basin
CATR|

L | High
/] Plains
! { _ Aquifer
San Margial /Eng| C! — EfE
[Basin G
. : Roswell
Basin__Z___ —
LEA
] : Capitaﬁ'-\Reef
T !
E égy !
L ; \
TEXAS

Basin
{ 1 El1 Paso

Ciudad Juarez o
MEXICO

New Mexico counties, groundwater basins and aquifers discussed in this report.
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Albuquerque Basin, surface geology and data distribution.
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Albuquerque Basin

The Albuquerque Basin, also known as the Middle Rio Grande Basin (MRGB; Plummer et al., 2004), is defined
by Thorn et al. (1993) to include the Santo Domingo Basin to the north, the Calabacillas and Belen Sub-Basins
to the south, and the Hagan Embayment to the northeast. The Albuquerque Basin as thus defined is the second
largest basin in the Rio Grande Rift, extending over more than 3000 square miles and containing over 14,000
feet of basin-fill deposits. The basin is bounded to the north by the Jemez Mountains, and to the east by the
Sandia, Manzanita, Manzano and Los Pifios Mountains. The western margin of the basin is defined by the
Ladron Mountains, the Lucero and Nacimiento uplifts, and the Rio Puerco fault zone, a northeast-trending
fault belt that separates the Albuquerque Basin from the Colorado Plateau (Plummer et al., 2004).

The hydrology, structure, and character of the basin fill in the Albuquerque Basin have been the subject of
extensive previous investigations, including Kelley, 1977; Heywood, 1992; Hawley and Haase, 1992; Thorn et
al., 1993; Connell et al., 1998; Grauch, 2001; Grauch et al., 2001; and Plummer et al., 2004. The conceptual
model of the hydrogeologic framework of the Albuquerque Basin was substantially revised in the early 1990s
based on investigations sponsored by the City of Albuquerque Public Works Department. Those investigations
indicated that the zone of highly productive aquifer in the basin is much thinner and less extensive than had
been previously reported (Hawley and Haase, 1992; Thorn et al., 1993).

The Santa Fe Group aquifer system is the principal source of water supply in the Albuquerque Basin. The
system is made up of poorly-cemented sands and gravels of the Tertiary-Quaternary Santa Fe Group and overly-
ing alluvial deposits associated with the Rio Grande and its tributaries. Mountain front recharge is one of the
most important sources of recharge to the basin (Anderholm, 2001). Regional groundwater flow is to the south
from the Albuquerque Basin to the Socorro Basin near San Acacia (Plummer et al., 2004).

The Santa Fe Group has been subdivided into lower, middle and upper hydrostratigraphic units and ranges
in thickness from 2,400 feet near the basin margins to ~14,000 feet in the center of the basin. The most produc-
tive lithologies are axial channel deposits of the ancestral Rio Grande. Basin floor playa lake deposits of the
lower part of the Santa Fe Group do not yield large quantities of water (Hawley and Haase, 1992; Thorn et al.,
1993), and that water is assumed to be of poor quality. For this reason, only about the upper 2000 feet of the
aquifer system is used for groundwater withdrawals (Bartolino and Cole, 2002).

Albuquerque Basin, summary of water chemistry.

Specific
Cond. TDS Ca Mg Na HCO, SO, Cl F As U Well
(uS/cm) — (mg/l) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgll) (mgfl)  depth
Maximum 29,400 27,000 685 305 2,200 120 13,100 6,800 64 0610 0.077 2,020
Minimum 240 163 0.3 0.1 45 50 8.2 0.1 0.1 0.000 0.000 75
Mean 1,204.4 880.9 88.8 21 95.7 2249 280.8 97.5 08 0.010 0.006 416.6
Median 645 427.5 59.7 1 42 183.5 89.8 21.3 0.5 0.005 0.004 260
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Albuquerque Basin, depth vs. TDS. Albuquerque Basin, depth vs. specific conductance.
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Water chemistry in the Albuquerque Basin has been extensively studied and is highly variable. Some chemi-
cal constituents have been shown to vary by several factors of ten, making it difficult to generalize about basin-
wide water quality parameters (Bartolino and Cole, 2002). Plummer et al. (2004) identified 13 different hydro-
chemical zones based on analyses of water samples collected from 275 different wells and springs. However,
because these samples were collected from existing production wells, they are not applicable to deeper zones
within the Santa Fe Group aquifer system.

The data set for the Albuquerque Basin is exceptionally large, with 987 total records. Water quality in the
basin is generally good, with mean and median values of TDS well below 1,000 mg/l. A small number of wells
display unusually high mineral content. Those wells are for the most part located near the extreme southern and
western margins of the basin. Plots of TDS and specific conductance vs. depth do not indicate the presence of
deep sources of brackish water. As discussed above, these results in part reflect sampling bias because our data
set relies on existing water supply wells that are not typically screened in brackish water intervals. Maximum
well depth in our records is only 2,020 feet, indicating that the deeper portions of the Albuquerque Basin aqui-
fer system remain unexplored.

Naturally-occurring arsenic is the constituent of greatest concern in groundwater of the Albuquerque Basin
(Bartolino and Cole, 2002). Our records indicate mean values of arsenic in groundwater of 0.01 mg/l, which
is the maximum contaminant level recommended by the EPA. The highest arsenic concentration was 0.61 mg/I,
more than 60 times the recommended MCL, measured in a sample collected ~20 miles west of the Albuquerque
South Valley.

Please cite this information as: Land, Lewis, 2016, Overview of fresh and brackish water quality in New Mexico, Open-file Report 583, 49 p.
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