
Economics of Unconventional Water

Deborah Dixon, P.E. and Mike Hightower, P.E.

New Water for New Mexico Conference

October 20, 2022



EPA National Water Reuse Action Plan 

• Focus on fit-for-purpose treatment and reuse 
of waste water

• In five major areas:

▪ Thermo-electric cooling water

▪ Agricultural waste water

▪ Municipal waste water

▪ Produced water

▪ Storm water

• NM leading collaboration (NM, AZ, TX, 

WY, OK, CO, PA, KS) on produced water 

treatment research and implementation
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Requires 

some level of  

desalination    

for reuse

“NEW WATER FOR NEW MEXICO”



• Is there adequate supply of brackish water to make it  

sustainable?

• Is desalination too expensive? 

• Are systems mobile and flexible enough to meet  

municipal, industrial, commercial, and agricultural needs?

• What about the concentrate?

• Is funding available? 

• Is desalination economically feasible?

Answers to These Questions: 

“NEW WATER FOR NEW MEXICO”



(JONES ET AL, SCIENCE OF THE TOTAL ENVIRONMENT, 2019)
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Desalination Is Growing



Desalination in U.S.

• Wastewater reuse 15% per year

• Desalination ~ 10% annual growth rate 

• Desalination plants in the US (2017)
▪ FL – 167

▪ CA  - 58

▪ TX - 53 

▪ AZ – 10

▪ CO 10
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(Based on Water Reuse 2007, Mickley 2003)

“NEW WATER FOR NEW MEXICO”



Desalination in New Mexico

▪ 5 in NM are using desalination (municipal and power generation applications)

▪ Most rural supplies in NM are individual wells

▪ NM is behind other states

▪ Most major freshwater groundwater aquifers in NM are over-stressed

▪ Many brackish aquifers with 300 yr supply

▪ Future economic growth will require desal 
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES

40

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 20 th  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 M ountains (Gustavson and W inkler, 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, M esozoic 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 M exico—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 M exico portion of the H igh 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.Raton and Las Vegas Basins Palomas (T or C) Basin

Many NM Ground Water Basins Contain Zones of 

Brackish Water that are Easily Recoverable
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NM Brackish and Saline Waters –

Significant  Resources
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Permian 

Basin



Desal vs. Fresh Water Importation  – El Paso Example

El Paso Water is setting its sights 
about 80 miles east to Dell City. 

“NEW WATER FOR NEW MEXICO”

The Bone Spring-Victorio Peak aquifer 
underneath New Mexico is one of the
few West Texas aquifers that’s 
consistently replenished by rainfall.





Cost Differences Between Varying 

Types of Water Supply



Cost Differences Between Desal and Fresh Water

3500 ppm TDS

35000 ppm TDS

>60,000 ppm TDS (thermal)

35,000 ppm TDS (SWRO)

3,500 ppm TDS

BWRO

(EWRI Hightower 2018)
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Trends in Permian Basin PW Disposal and 

Treatment Costs
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$35 to $45 per 

1,000 gal



NEW MEXICO PRODUCED  WATER RESEARCH CONSORTIUM

• Developed a socio-economic-

ecologic impact model with Sandia 

funded by DOE

• Quantitative  ESG metrics using

 Produced water data portal data

 Treatment cost/performance model

 Health and safety risk model 

 Provides, economic, social, 

environmental impacts/benefits for 

selected application and location

• Need to expand to the San Juan 

Basin

Produced Water Value – Quantified ESG Benefits with Reuse

(Chermak & Patrick, 2018) 

Analyses suggest economic benefits of  
$500 M to $1 B per county using treated produced water 14

Sandia National Laboratories is a multimission laboratory 
managed and operated by National Technology and Engineering 

Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell 
International Inc., for the U.S. Department of Energy’s National 

Nuclear Security Administration under contract DE-NA0003525.

Produced Water-Economic, Socio, 
Environmental Simulation Model 
(PW-ESEim) Model: Proof-of-
Concept for Southeastern New 
Mexico 
Vincent Tidwell, Thushara Gunda and Mariah Caballero: Sandia National Laboratories
Pei Xu and Xuesong Xu: New Mexico State University 
Rich Bernknopf and Craig Broadbent: University of New Mexico 
Len Malczynski and Jake Jacobson: Mindseye Consulting 

May 2022

SAND2022-6636R

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.

(Sandia, 2022) 



Desalination Scalable – Single Well to Community Scale
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250,000 gpd 

desal container  

20,000 gpd 

desal system  

500 gpd 

desal system  

100,000 gpd 

Portable Veolia

desal system  
Alamogordo

1 MGD  

desal system  
BGNDRF

15,000 gpd 

desal system  

Blending is often 

used to double 

capacity

“NEW WATER FOR NEW MEXICO”



Concentrate disposal options
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Alamogordo 

1-MGD evaporation pond

Concentrate is commonly disposed of through one of five 

practices: 

1.Discharge to waste water treatment plant or waste 

water lagoons (dilution)

2.Surface water discharge (dilution)

3.Irrigation (if low concentration)

4.Deep well injection 

5.Evaporation ponds and/or enhanced evaporation 

(solids) 

Selective irrigation

w w w . a m t a o r g . c o m 
(FS-4) Feb. 2018 

Deep well injection Constructed salt marsh wetlands



• EPA Bipartisan Infrastructure Law 

▪ $26 million to NMED &NMFA

NM Infrastructure Fund/Drinking Water State 

Revolving Fund capitalization grant = $17,992,00 

Funding of Unconventional Water
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• Questions?

Economics of Unconventional Water
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