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Produced Water Management Options
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Subsurface Disposal Issues in the Permian
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The Effect of Mitigation

Notional Permian-Wide Disposal Scenarios
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Physically Available Pore Space

Regulatorily Available Pore Space — With Mitigations
Regulatorily Available Pore Space — With No Mitigations
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Note: If alternate water management options are able to manifest at scale, the dashed red line could have a
Ex¢tonMobil lower slope, and would therefore delay the point at which there is no remaining pore space
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It’s All About Pressures

e Seismicity is part of a broader family of injection-related * Understanding the evolution of available pore
pressure consequences that are developing as pore space space, and managing the full suite of subsurface
for produced water disposal becomes less available risks is critical to managing water and, by

R , , _ association, asset development in the Permian
o Seismicity (commonly associated with deep disposal)

Models show shallow disposal formation

o Vertical containment loss to water table or surface _ : -
increasing 800+ psi in spots over a few years

o Production interference in disposal or adjacent formations

o Cost/tractability of drilling through overpressured
formations

THE WALL STREET JOURNAL.
BUSINESS | ENERGY & OIL
In America’s Biggest Oil Field, the Ground Is Swelling
and Buckling

Satellite data reveal the impact of oil and gas drilling on the Permian Basin's landscape; B
earthquakes, pressure increases have local communities worried 3

@ 100.00 Data from CISR , 2023

* Produced water optionality is paramount to supporting long-term development in the Permian

* Managing the associated risks is one of largest challenges for the industry in the Permian, if not the largest
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