





» Risk/stress varies by region
 Marcellus

e Low
« Bakken

 Low to medium high
 Permian

« Medium to high/very high

“Investors should consider a key
nuance with respect to water
usage - specifically, water
withdrawals from high water-risk
areas.”
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Owverall Water Risk
Loww risk {(O-1)
Low to medium risk {1-2)
Medium to high risk (2-3)
Hl High risk (3-4)
Hl Extremely high risk (4-5)
Ml ro Data

Definition

DOrverall water risk identifices arsas with higher
sxposures to water-related risks and is an agarsgated
measure of all sslected indicatiors from the Fhysica
COuantty, Cwality and Regulatory & Reputastonal
Fisk cat=gornss.



World’s most strategically important oil producing
region

Oil Production: 6 MMBD by 2025

= 6% of global oil production

= 40% of U.S. oil production

= |2% compounded annual growth in NM Permian
production 2018 to 2025

Gas production: >15 bcf/d by 2025

NGL production: = 2.5MMBD by 2025
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Qil (bbls) Nat. Gas (mcf) | Water (bbls)

2014
2015
2016
2017

125,014,444
147,661,607
146,389,039
171,432,658

1,243,056,350
1,272,091,806
1,257,499,589
1,293,985,678

892,309,132
908,526,136
857,540,710
877,841,832
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> 70% of the
Permian’s wells are
located in areas of
extreme water stress

> 36% of hydraulically
fractured wells in he
U.S. overlay regions
experiencing

groundwater




Permian produced water: slowly extinguishing
a roaring basin?

“Water-to-oil ratios not only 15 May 2018
Increase over time, but can easily
exceed 7:1, making it one of the

highest water cut plays in the
ower 48...7

<

Report summary

“produced water has created an Permian operators are pushing oil growth higher than we've seen in any

impending supply risk to the overall other unconventional basin. Each incremental barrel of oil, however,
also results in the production of several barrels of associated water. All

of that fluid brings with it significant costs. Water-to-oil ratios not only
increase over time, but can easily exceed 7:1, making it one of the
highest water cut plays in the Lower 48. All-in water management
costs can reach USS3/bbl. Produced water has created an impending
supply risk to the overall Permian region because escalating costs will
“The total volume of produced raise breakevens. The total volume of produced water is expected to
water is expected to grow by grow by several million of barrels over the next five years and the low
several million barrels over the next cost, simple solutions will become exhausted. What specific impact
five years and the low cost, simplg does produced water have on Permian economics and how does that
olutions will become influence growth potential as the cost curve shifts? What are operators
SAicrs doing to manage this ever-growing risk?

Permian region because
escalating costs will raise

Qreakevens...”













Produced Water From Production In

Southeast New Mexico Per Year
(in US Barrels)

837,345,787
725,090,953

600,043,152 609,016,747

2002 2007 2012 2017



























Oil and Gas Act places certain authority
over produced water at OCD




OCD regulates the use and certain

dispositions of produced water




Rule 34 encourages recycling







2025

2 MILLION

ACRE FEET OF
NEVV WATER







The
Opportunity






Water Confluences

» Permian operations consume water
» Permian region is water short
» Permian produces water

» Permian-sized opportunity to turn
on the water
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