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Disclaimer

This presentation includes preliminary research data from the New Mexico Produced
Water Research Consortium at New Mexico State University. The information
presented is subject to change and has not yet undergone formal quality assurance or
quality control (QA/QC) review. Distribution or sharing of this material without prior
authorization from New Mexico State University is not permitted. The New Mexico
Produced Water Research Consortium at New Mexico State University is conducting
independent, science-based research to evaluate potential environmental and health
effects related to the reuse of treated produced water for fit-for-purpose applications.
This work is desighed to generate objective data under controlled conditions, without
promoting or opposing any specific reuse practices. Our goal is to provide clear,
reliable information that supports informed decision-making around the safe and
responsible use of produced water in New Mexico and beyond.
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Outline

* Introduction — What is Produced Water and the Basis for Reuse
* History and Implications of 40 CFR 435

* Timeline of Major State and Federal PW Regs

* Impact of Regulations on R&D Efforts

* Summary and Conclusions




Contextualizing PW Treatment and Reuse

* Produced water: “the incidental byproduct from hydrocarbon
exploration that contains production and maintenance chemicals
along with naturally occurring geogenic compounds from the local
geology.”’

* Why treat and/or reuse PW?




Colorado River Flows
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Direct and Indirect Potable Reuse (D/IPR)
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Brackish Groundwater Desalination

EXPLANATION

Predicted depth to brackish groundwater, in feet
below land surface*
By 500

I By 1,000
I 8y 3000
I Notlikely by 3,000
*Estimated depths to brackish groundwater are based
on regression analysis of samples obtained from
depths greater than or equal to 500 feet below land
surface. Brackish groundwater may be present at
depths shallower than 500 feet but is not represented
in this analysis.
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Produced Water Volumes by State

PRODUGED WATER VOLUMES BY STATE 2021
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Drivers for PW Treatment and Reuse

1. Itis already coming out of the ground and in large volumes.

2. Cost-effective disposal option already available.

3. Partial treatment to clean brine can help offset freshwater needs
(Marcellus, DJ, Permian).

4. And..




Produced Water is Correlated with Seismic Activity

Comparison of produced water disposal, oil production, and gas production volumes with earthquakes
in the region around Pecos
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A Catch22



History and Implications of EPA 40 CFR 435

* 40 CFR part 435 is an EPA regulation under the Clean Water Act of 1979.

* The purpose is to set effluent limitation guidelines via NPDES permits
that regulates the discharge from oil and gas operations west of the 98t
Meridian (including produced water, drilling fluids, well treatment fluids,
etc.) into WOTUS.

* |t does not regulate how treated produced water is used after it leaves
the oilfield or after itis transferred to a third party.

* Because of this, historically, only a couple ways PW can be managed.:

1. Deep wellinjection (most common)
2. Recycling (less coming but growing rapidly)
3. Agriculture and Wildlife Water Use (40 CFR 435 Subpart E)

* Over the last 40+ years, this has set up PW reuse for what it has become.




Timeline of Major State and Federal PW Regs

2015 Food Advisory Safety EPA: 40 CFR435 | ND: EPA National PA: HB2384
Panel found no significant revised ELGs to HB1345 WRAP is proposed ban
EPA . uptake of chemicals infoods. || prohibit discharge | passedthat | released, with on road
establishes Practice continues. of unconv. PWto | defines PW as 1of5 spreading of
the Clean ' i '
CA: Treated, conventional PW POTW. owngrshlp major waters PWand brine.
Water Act tted f L and liability | to reuse.
CWA) permitted for use In irrigation
( of treated
of food crops.
PW.
1999 2011 2020 2023 2025
Jan an D D D Jany M N D Jany
N > U D C D < b U N
1979 2003 2016 2019 2024
WY:WDEQbeginsissuing | | pa: PDEP requests halt on OK: HB1875 passed CO:23-1242 | | EPA
surface discharge permits sending unconventional that clarifies PW passed that announces
for CBM PW under PW to POTWs. ownership and creates CO that 40 CFR
SubpartE. olos to itian : liability. PWC and 435 and 437
. i elpsS 1o Initiate movemen t will be
1999-2010: Ongoing for in-field recycling and Still mostly focused | Tandates sod
research showed SAR too on in-field reuse. reuse. revised.

high in most cases.

EPA revision in 2016.

*not to scale




Timeline of Major State and Federal PW Regs
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NPDES+ Analytes List Developed by New Mexico Produced Water Research Consortium for
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NMPWRC FY26 R&D Priorities

1. Evaluate Produced Water PW Quality and Treatment Efficiency
2. Conduct Toxicological Assessments of Treated PW

3. Study Fate and Transport of Residual Contaminants

4. Evaluate Impacts of Treated PW on Agriculture Irrigation

5. Conduct Human Health and Environmental Risk Assessments
6. Characterize Chemical Additive Transformation

7. Support NMED’s PW Reuse Regulatory Framework

8. Support Public Outreach and Education Activities and NMPWRC Working Groups
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Summary and Conclusions

* There are pros and cons to using all alternative waters.

* There are unique drivers that make PW treatment and reuse outside the
O&G field attractive.

* But the regulations do not yet exist to enable this.

* Certain states (NM, TX) have overcome the common catch22 by
developing legislation to form Consortia that advance research and fill
gaps that will inform regulations.

 R&D showing PW can be treated to non-toxic levels (published) and to
levels that do not initiate a biochemical response relative to the control
(preliminary data, unpublished).

* Research is still on-going!
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