
Desalination Opportunities in New Mexico
IWEST Energy Water Symposium – April 6, 2023

Mike Hightower
mmhightower@q.com, 505-859-1563

mailto:mmhightower@q.com


• The NM Desalination Association was established in 2017 to promote and assist 
stakeholder knowledge of:
§ Desalination approaches, technologies, costs, and opportunities
§ New Mexico’s brackish and non-traditional water resources

• Facilitate implementation of desalination technologies to create new water 
supplies for New Mexico to: 
§ Support sustainable fresh water supplies and support economic growth,
§ Protect the environment and improve ecology, and
§ Maintain social and cultural traditions.

More information at: www.nmdesal.com
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What’s the problem – Mid-latitude Climate Cycles

Climate analysis in NM 50-year water plan, shows 
NM  cannot continue to operate under the current 
water planning model. 
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What is needed in the West ?
• Municipalities, industries, 

energy, and agricultural need 
new water supply solutions.

• Use non-traditional water
with fit-for-purpose treatment.

• Need better characterization of 
non-traditional water resources-
drawdown,  yields, volumes, 
quality, infrastructure needs, etc.

…need to augment supply 
regionally, through such 
tools as brackish 
groundwater 
desalination, wastewater 
reuse, and treated or 
recycled produced water. 

NM Water Policy and 
Infrastructure Task 

Force 12/22
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Global Water Solution - “One Water” 
• “One Water” is a concept that all water has “Value” 

including waste water if treated for appropriate use
• Two of the United Nations’ Sustainable Development 

Goals identify water reuse as key to a more 
sustainable future.

• Focus is on the social, health, environmental, and 
economic “Value” of water.

2021 World 
Water 
Development 
Report
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US EPA 2020

Includes oil and gas and 
power plant waste water 
treatment and reuse, ie
the energy/water nexus



Changing Treatment vs. Fresh Water Costs

3500 ppm TDS

200,000 ppm TDS

35,000 ppm TDS
3,500 ppm TDS

(EWRI Hightower 2018)
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Local Brackish Water Treatment Costs vs. 
Fresh Water Importation  – El Paso

El Paso Water is setting its sights 
about 80 miles east to Dell City. The 
Bone Spring-Victorio Peak aquifer 
underneath New Mexico is fed by 
monsoon flows from the Sacramento 
Mountains. It’s one of the few West 
Texas aquifers that’s consistently 
replenished by rainfall.
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An example of the Energy 
Water Nexus



Major NM Brackish Water Locations – 2 billion ac ft

Overview of Fresh and Brackish Water Quality in New Mexico.
New Mexico Bureau of Geology and Mineral Resources, OFR-583, 

New Mexico Tech, Socorro, NM, June 2016. 
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High Plains Aquifer

The High Plains aquifer is one of the largest freshwa-
ter aquifers in the world, covering more than 170,000 
square miles and extending across parts of eight 
states from South Dakota to the Texas Panhandle 
(Sophocleous, 2010). The first regional investiga-
tion of the High Plains was conducted by the U.S. 
Geological Survey at the beginning of the 20th  century 
(Johnson, 1901). Since then, several regional stud-
ies have been conducted (e.g., Gutentag et al., 1984; 
Weeks et al., 1988), and a great many more localized 
investigations (e.g., Joeckel et al., 2014; Chaudhuri 
and Ale, 2014), reflecting the societal and economic 
importance of this very extensive aquifer system. 
 The main part of the High Plains aquifer is 
contained within the Ogallala Formation, a laterally 
extensive unit composed of Tertiary-age alluvial fan, 
lacustrine and eolian deposits derived from erosion of 
the Rocky Mountains (Gustavson and Winkler, 1988). 
The terms “Ogallala Aquifer” and “High Plains 
Aquifer” are often used interchangeably. However, 
Gutentag et al. (1984) advocated for the use of the 
latter term, since the Ogallala Aquifer is hydrauli-
cally connected with adjacent older and younger 

formations of Permian, Mesozoic and Quaternary 
age, and these latter units are effectively a part of the 
greater High Plains aquifer system. 
 Two lobes of the High Plains aquifer extend 
into eastern New Mexico—a northern lobe in south-
ern Union County, and a larger southern lobe that 
occupies Curry, Roosevelt, and the northern two-
thirds of Lea Counties (Figure 1A and Figure 31). In 
southern Union County, the lower Cretaceous Dakota 
sandstone is hydraulically connected to the overly-
ing Ogallala Aquifer (Griggs, 1948; Kilmer, 1987). 
Available data indicate that the conjoined aquifers in 
Union County generally yield water with TDS values 
less than 1,000 mg/l (Rawling, 2014).
 A substantial data set is available for the High 
Plains aquifer, with 560 records. In general, water in 
the New Mexico portion of the High Plains aquifer is 
of high quality, with a median TDS of just 436 mg/l 
(Table 16). Very few of the wells sampled exceed 
2,000 mg/l (Figure 32A, 32B). The maximum TDS 
value (15,100 mg/l) is from a well located east of 
Portales, a short distance from the Grulla National 
Wildlife Refuge. The principal feature of the refuge 
is an ephemeral salt lake, or saline playa. Because 
playas are generally regarded as areas of focused 

Table 16.  High Plains aquifer, summary of water chemistry. 

Specific 
Cond. 

(µS/cm)
TDS 
(mg/l)

Ca 
(mg/l)

Mg 
(mg/l)

Na 
(mg/l)

HCO3 
(mg/l)

SO4 
(mg/l)

Cl  
(mg/l)

F 
(mg/l)

As 
(mg/l)

U  
(mg/l)

Well 
depth

Maximum 18,400 15,100 574 1,150 3,100 518 7,530 5,900 33 0.0126 0.139 1,645
Minimum 306 203 3.4 0.9 1 138 1.8 1 0.2 0.0006 0.0005 15
Mean 1,132.5 995.9 79.9 49.5 116.1 225.2 242.7 137.9 1.9 0.0043 0.011 215.5
Median 639.5 436 58.5 24 39.5 220 75 40 1.4 0.0041 0.0058 185.5
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Figure 30A.  Raton and Las Vegas Basins, depth vs. TDS. Figure 30B.��5DWRQ�DQG�/DV�9HJDV�%DVLQV��GHSWK�YV��VSHFL¿F�FRQG��Raton and Las Vegas Basins
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sediments of the Santa Fe Group along its deep east-
ern margin, overlain by ~500 feet of alluvial fan and 
axial-fluvial sediments of the Plio-Pleistocene Palomas 
Formation (Mack, 2012).
 Groundwater recharge occurs along the western 
edge of the Palomas Basin, through alluvial fans at 
the edge of the Animas Hills, and flows east toward 
the Rio Grande and Caballo Lake. A north to south 
regional groundwater flow system is also present, 
representing flow-through drainage through alluvial 
sediments of the Rio Grande Rift (Jones et al.,  
2014). Principal water-bearing units are alluvial fan 
deposits and fluvial sands and gravels of the Santa Fe 
Group, and Quaternary alluvium of the inner  
Rio Grande valley and its principal tributaries 
(Hawley and Kennedy, 2004). Stratification and 
heterogeneity of the Santa Fe Group has created con-
fined conditions at depth in the lower Palomas Basin, 
resulting in artesian conditions in the basin down-
gradient from recharge zones (Jones et al., 2014). 
Upwelling of mineralized geothermal waters also 
occurs in the vicinity of Truth or Consequences at the 
faulted north end of the basin, originating  
from Precambrian crystalline basement rocks  
that discharge into the overlying alluvium (Person  
et al., 2013).
 Our rather limited data set (203 total data 
points) indicates that water resources in the Palomas 

Basin have a relatively high mineral content, with 
mean TDS of almost 1,300 mg/l and mean chloride 
concentrations >400 mg/l (Table 6). Plots of depth 
vs. TDS and specific conductance (Figures 13A, 13B) 
show a bimodal distribution of dissolved solids. 
Slightly less than half the wells sampled show dis-
solved solids below 1,000 mg/l. However, a signifi-
cant population of data points exceed 2,000 mg/l, 
at depths ranging from 14 to 292 feet. This bimodal 
distribution reflects in part samples that were col-
lected from the Truth or Consequences hot springs 
resort district, although slightly to moderately 
brackish water was also sampled farther south, near 
Hatch. This sampling bias is also reflected in arsenic 
concentrations, which show a basin-wide mean of 
just 0.0028 mg/l. However, a maximum arsenic con-
centration of 0.02 mg/l, or 20 ppb, was measured in a 
well in Truth or Consequences, reflecting upwelling of 
highly mineralized geothermal water in that area.
 Saline water resources are apparently present 
at depth in the northern Palomas Basin, probably 
originating in deep Precambrian basement rocks, 
and mixing with groundwater in Paleozoic carbon-
ate aquifers, and are currently being exploited by 
hot springs resorts in Truth or Consequences. Recent 
investigations (Person et al., 2013) indicate that the 
volume and sustainability of this geothermal resource 
is not well-understood. 

Table 6.  Palomas Basin, summary of water chemistry. 

Specific Cond.         
          (µS/cm)

TDS 
(mg/l)

Ca 
(mg/l)

Mg 
(mg/l)

Na 
(mg/l)

HCO3 
(mg/l)

SO4 
(mg/l)

Cl  
(mg/l)

F 
(mg/l)

As 
(mg/l)

U  
(mg/l)

Well 
depth

Maximum 6,470 5,060 640 250 1,200 491 2,900 1410 6.8 0.02 0.062 442
Minimum 216 147 7.2 0.1 18 28 13 3.5 0.2 0.0004 0.001 14
Mean 1,944.5 1,296.7 141.7 24.3 312.1 216.2 339.1 418.1 1.4 0.0028 0.011 106
Median 1,480 921.5 130 18 199 214 150 190 0.8 0.002 0.006 67
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Figure 13A.  Palomas Basin, depth vs. TDS. Figure 13B.��3DORPDV�%DVLQ��GHSWK�YV��VSHFL¿F�FRQG��Palomas (T or C) Basin

Brackish Water Development Opportunities
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Much less is known about saline vs freshwater aquifers

Most data are from fresh water or 
produced water

Source: S. Timmons, NMBGMR

Produced 
Water
Source

Brackish Water

Available 
Produced 

Water
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Desalination – Some Issues - Huge Opportunities
• More data on brackish/saline water availability

§ Good locations - area, depths, quality etc. requires geophysics, 
modeling, and drilling

§ Quality and yield  - requires well drilling, pump tests 
• Evaluation of production, transportation, treatment, concentrate 

disposal, and infrastructure costs
• Opportunities to treat and use in energy transition efforts –

§ Use treated saline water for blue or green hydrogen, 
§ Use treated saline water for biofuels, 
§ New water from carbon sequestration in saline aquifers,
§ Treated saline water for combined cycle gas (natural 

gas/hydrogen) cooling

Energy Water 
Nexus 
Examples
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