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Produced Water Treatment and Reuse 
New Mexico 2023 Implementation Efforts



• OCD estimated at 2018 volumes, New Mexico had 10 years of disposal space
• Produced water treatment is feasible if disposal is > $1.0-1.50/bbl

2018 NM Produced Water Conference 
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“Wall of Water”



Produced Water Treatment Research

• PWS ‘Clean Brine Standard’
• Bench and  pilot-scale testing
• No/low bulk chemical use
• No/low voc emissions
• Small footprint/scalable
• <$0.20/bbl

• Treatment
• Two successful one failed test
• Four tests scheduled for 2023
• Cooperative testing with TXPWC and 

Colorado in 2023

Permian Basin -100,000 TDS SWD    
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Funded by DOE through a cooperative agreement, ZwitterCo, Inc., an early-stage membrane company headquartered 
in Cambridge, Massachusetts, is the awardee of the “Fouling-Resistant, Chlorine-Tolerant Zwitterionic Membranes 
for Treatment of Produced Water in the Permian Basin” (DE-FE0031851) project. Started in 2020, the goal of the 
project is to advance the development of the membrane technology that can reject key constituents from produced 
water while maintaining immunity to detrimental and irreversible membrane fouling. The project will optimize 
ZwitterCo’s membrane technology for the demanding operational parameters of produced water treatment and 
verify performance with actual samples in the Permian Basin.

The patented membrane technology uses zwitterions (also known as an 
“inner salt”), which are molecules that have both a positively and a negatively 
charged group in close proximity. These charges pull water to the zwitterion 
while repelling organic components such as proteins, fats, and oils that stick 
to traditional membranes and impede their filtration capacity, making filtration 
of highly saline waste streams more practical and cost-e!ective.

In early 2022, ZwitterCo completed modification of its skid-mounted pilot 
system and deployed the equipment to the Brackish Groundwater National 

Desalination Research Facility (BGNDRF) in Alamogordo, New Mexico. In cooperation with the New Mexico Produced 
Water Research Consortium (NMPWRC), BGNDRF, and several other research groups, produced water was delivered 
to BGNDRF for testing. 

Over six weeks of testing at BGNDRF, ZwitterCo and its partners 
accumulated more than 500 hours of cumulative runtime with 
the same membrane module, including two separate 168-hour 
runs with less than 3% downtime. Target water quality objectives, 
including removal of oil and grease, were achieved at a variety 
of operating conditions. Notably, significant portions of runtime 
were carried out at extreme freshwater recovery rates of over 
99%. ZwitterCo’s superfiltration membrane maintained high 
performance at extreme conditions, responding well to cleaning 
and maintaining factory permeability despite severe loading of 
iron, oil, and grease. After modification to increase pre-oxidation 
of the dissolved iron, the permeate was measured with a Silt Density Index (SDI) of less than 1.0. The ability to 
transform severely distressed produced water waste into a clean water source with SDI <1.0 opens the door to many 
reuse and desalination cases that are currently not economically feasible.

To learn more about the membrane technology, visit https://zwitterco.com/technology or click here.

Highlights: DOE Funds the Development of a Novel Membrane 
Technology to Remove Key Constituents from Produced Water

ZwitterCo's membrane module

Samples of produced water feed, permeate, and 
concentrate from the ZwitterCo superfiltration pilot testZwitterCo        

Permian Basin 
100,000 TDS 
SWD    
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San Juan Basin 
10,000 TDS             
RO Treated PW 
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Regulatory Hurdle – Need More Treatment Data
(Need curated collaborative efforts between NM, TX, CO, OK, WY) 

Current NM Curated Pilot Data Needed NM Curated Pilot Data

244Also collecting similarly Normalized Risk and Toxicity Data

10 data 
points ?



NM Treated Produced Water Reuse in 2023
• Working with OCD on plugging hundreds of 

orphaned/abandoned wells (possibly up to 
2,000)
• ~ $20 M of state funding, approximately 4 

wells per week in 2023
• Paying $2/bbl for fresh water and $3/bbl for 

10# brine, 
• 3 operational areas in the Permian, 500 

bbls/day – talking to technology groups
• 2 sets of water data/mo from 3 areas, for 6 

months = 36 data points in 2023!
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Produced Water Reuse - Ag Applications 
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• 40 CFR 435 (Subpart E) – Produced 
water reuse exception west of the 
98th  Meridian, produced water can 
be discharged if used for agriculture 
and is agricultural quality

 
 
 

Science and Technology Program Report No. 157 

 

Oil and Gas Produced Water 
Management and Beneficial Use 
in the Western United States 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

U.S. Department of the Interior 
Bureau of Reclamation     September 2011 

BOR Report 157, 2011
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NM Produced Water Reuse Opportunities

50% of U.S. imports into LA/Long Beach
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Intersection of all
3 US E- Grids

2 of 3 gas 
pipelines 
to CA 

NMED - Non Discharge/Closed Loop
• Greenhouses 
• Data Center cooling
• Industrial

OCD – Inside oil and gas
• Blue and Green Hydrogen – transportation 

fuel, heating, electric grid reliability

• Orphaned wells, plugging and abandonment, 
well pad restoration – thousands

Treated Produced Water Ownership
• In NM treated produced water water is 

owned by the treating company

Lowest levelized 
cost of wind and 
solar

SWD, EOR, 
pipeline, natural 
gas infrastructure 

The Roosevelt Project 
A New Deal for Employment, Energy and Environment 



NEED
• System dynamics – based socio-economic model 

with Sandia, funded by DOE
• Provides quantitative ESG metrics
• Model being applied for Hydrogen Hub 

quantitative EEEJ requirements

CHALLENGE
• Current ESG metrics include waste reduction 

benefit of PW reuse, but not the economic 
and social benefits of PW reuse.
• Need to work with ESG rating groups

Quantifying ESG for Produced Water Reuse

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, May 2022) 
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Dr. Bruce Thomson - Professor emeritus at UNM – PhD 
from Rice during the Pleistocene
First company to desalinate PW to drinking water 
quality by 3/13/26, his birthday). 
Conditions:

• Q > 5 gal/min
• Permian Basin water, TDS > 100,000 mg/L
• 75% recovery
• 6 months operation
• 75% reliability (i.e. 137 d of operation)
• No cost, energy, or other criteria

Prize: Dinner for 4 (plus him) at the infamous Frontier 
Restaurant in Albuquerque, with Mike Hightower 
(NMPWRC) and Laura Capper (also Rice grad) 299



Thanks – Questions?

Mike Hightower, Director
NM Produced Water Research Consortium

505-859-1563, mmhightower@q.com
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