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Dan Mueller, P.E.
• Registered professional engineer (TX)

• 40+ years experience
• All in water-related environmental issues

• Engaged on science-driven environmental advocacy 
• Produced water management issues for 12+ years

• Represent environmental interest in the New Mexico 
and Texas Produced Water Consortia
• Have done so since they were both formed
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• Water is a big deal - there is a lot of produced water 
generated in areas that are water stressed

• Underground injection formations are pressuring up
• Potentially limiting continuing injection capacity
• Increasing potential for well failures/blowouts from 

older/inactive wells

Drivers for Beneficial Reuse of Treated 
Produced Water
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• Relatively new waste stream
• Highly variable/complex
• Contaminants of concern
• Technology development/vetting

• Viable beneficial uses/disposal options

• Sustainability

Challenges for Beneficial Reuse of Treated 
Produced Water
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• Technical Feasibility
• Constituents of concern
• Treatment goals, monitoring requirements
• Treatment process capabilities/limitations

• Economic Feasibility
• All-in costs (treatment, waste management, power)
• Viable markets for this treated effluent

• Dependable/Sustainable Water Source

Determining Beneficial Reuse Feasibility is 
a Process - With Multiple Parts
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Produced Water characterization
• Knowns/Unknowns
• Toxicity information

Treatment process vetting
• Pilot testing
• Lab-scale testing
• Limited size/duration field testing
• Scaled, longer-term field testing

Demonstrating Technical Feasibility

Progress made
Progress made

Progress made
Progress made
Limited progress
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Current critical weak link
• If there is data based on scaled in-field pilot testing, it has 

not been publicly shared
• Data based on scaled pilot projects
• Need all-in treatment costs
• Demonstrate treatment process efficacy and reliability
• Power requirements – again, based on scaled field testing

Demonstrating Economic Feasibility
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Cost estimates based on 
modeling/simulations
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Fairmont Brine Processing

• In West Virginia was permitted to treat produced water. Numerous significant legacy 
environmental issues exist at the closed facility including TENORM and Resource 
Conservation and Recovery Act (RCRA) wastes. Per recent EPA documentation 
(Aug 2025), 46,200 gallons of RCRA mixed liquids and 62,747 gallons of 
TENORM liquids have been removed from the site.

Antero’s Clearwater

• Facility in Doddridge County, West Virginia, claimed that it would turn produced 
water into fresh water and food-grade salts. The facility idled less than two years 
after beginning operations in 2017, citing a lack of cost effectiveness. Concerns over 
legacy environmental issues persist including radioactive and toxic waste.

Why is Economic Feasibility Important?
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Eureka Resources

• Operated three produced water treatment facilities in Pennsylvania.  They are 
now closed and the Pennsylvania Department of Environmental Protection has 
identified numerous environmental issues including unresolved wastewater 
leaks, tanks holding water without functional containment, and “state Solid 
Waste Management Act violations that remain open for waste on the ground and 
other violations of the permit.

Austin Master Services

• Located in Martins Ferry, Ohio was permitted in 2014 to treat oil and gas 
wastewater. After concerns over illegally stockpiling wastewater and other oil 
and gas waste, leading to soil and water contamination.  The facility shut down in 
2022 and Ohio taxpayers eventually footed the bill for cleaning up the facility.

Why is Economic Feasibility Important?
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Status of Discharge Applications in Texas

Currently 6 discharge permit applications for treated produced 
water under review by TCEQ

• 5 propose discharge into Red Bluff Reservoir and/or
 tributary of the Pecos River

• Oldest application submitted December 2023

• To-date, no draft permit(s) issued
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• Continue the science
• Continue to develop and test treatment technologies
• Expand pilot testing of treatment technologies that have 

shown promise in achieving high quality effluents
• Field demonstrate feasibility

• What are the actual all-in costs
• Consider the sustainability of this potential water soure

Final Points
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Thank You

DanMueller2001@gmail.com
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