Energy Stewardship Impact on Water and the Environment
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Treatment Alternative to Disposal Needs in the Permian Basin

e At 2018 production, OCD estimated New Mexico had 10 years of disposal
* Oil and gas provides 50% of state income

Monthly Crude Oil and Produced Water in NM Since 1994
2022 SE New Mexico Permian Basin

Water Balances (65-75% Recycle Rates)

rated per Month

~~ Surplus exceeding local

injection / disposal

38 8 38
Barrels of Oil Produced per Month
)

| FEPIY ps .

Barrels of Proudced Water Gene

2022:0.7B >>
2026: 1.7 Billion/yr

Billion Barrels per Year

0
1/1/94 1/1/99 1/1/04 1/1/09 1/1/14 1/1/19
Date

———————

N
o

——Produced Water (bbls/month)  ==Qil (bbls/month)

19 ‘20 21 ‘22 '23 '24 '25

(“'\,

NM MEW MEXICO
APVt FRODUCED WATER
RARMNE RESEARCH CONSORTIUM



Treatment and Reuse Can Help Address Disposal Option Issues

Shallow Disposal — Ecological Impacts

(2017-6/14/23)
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"Texas Dead Sea’ Deep Disposal - Earthquakes
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All Non-traditional Waters are Challenging

Raw Pecos Permian Raw
Municipal River Water Produced
Waste Water ~70 major Water

~60 major constituents ~90 major
constituents constituents

(Many TICs) (Many TICs) (Many TICs)

(NMSU, 2020)

Non-traditional waters include many tentatively identified compounds (TICs), which
require more detailed analysis and toxicity i.e. Whole Effluent Toxicity (WET) testing
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Quality of Thermal Treatment of Permian Produced Water

Constituent Feed (ppm) Distillate (ppm) Constituent Feed (ppm) Distillate (ppm)
TDS 126,000 350+/-150 Sr 1348 3.3
TPH 75+/-70 11+/-3 Al 0,14 0.006

Ammonia ~400 46 Li 32 0.005
Fe 1 0 Zn 0.04 0.02
Mn 0.36 0.004 Pb 0 0.006
Na 38162 102 HCO3 120 200
Ca 4554 7 SO4 270 10
Mg /51 1.5 Cl 72300 160
K 647 0.9 Si 17 0.10
Ba 6.6 0.9 PO4 3.7 2.90

Average of real-time hourly data during a one-month test series
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Produced Water - Desalination vs. Disposal Costs

Cost - 5/1000 gallons
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Desalination Cost vs. Cost of New Fresh Water Supply
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Produced Water Disposal Costs in
the Permian Basin in S/bbl
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Produced water treatment often needs
pre/post treatment, which adds costs
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Major NM Brackish Water Locations — 2-4 billion ac ft
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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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Produced Water Production Known and Often Aggregated

Pecos River * Lends itself to quicker utilization

* Provides for easier management
coordination with local communities
and broader and larger applications

| * Provides easier and more cost
‘ O effective access to concentrate
- Rl disposal options and economies of
. 1 scale

* Allows for more and larger economic

e [ = ) ey
- development opportunities because
«— Red Bluff of potential scale of available
_ . , resources
NM Permian PW quantity data by % township
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Public Thoughts on Produced Water Reuse
If Treated to Safe Fit-for-Purpose Levels

Use inside oil and gas
Industrial use outside oil and gas

Ag uses (non-food crops)

Supplement drinking water

Need more info
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NMPWRC 2023 Program Review and 2024 Program Plan

* Review of 2023 Consortium efforts - 30,000ppm DS <2000 ppm TDS
| : ‘- :qr
* Research, testing, and evaluation of produced water | 3 m | l
treatment and reuse inside and outside oil and gas [ “ el Y A
* Progress on public outreach, produced water dataand | 2374 bae " ! | 1
information, data on different reuse applications and | (4800AF) T o
options | L 100,000 ;meﬂos
» Discuss 2024 structure, directions, funding to - : o "fs'a‘aaa?,afg"’t .g
* Improve technology testing and evaluation EE “(‘L e 0
* National outreach and regional transboundary strategy | || | {.' T..;%
 Utilize federal and state funding to accelerate the ‘; o Current Wl Type
implementation of produced water reuse / 72 ¢ ®ces
e Establish regional-scale produced water reuse and A giwm o
economic development projects NMWRRI 2021
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