The Evolution of the
American Shale Plays:
Where We Are and
How We Got Here

SPE Members In Transition Seminar #20
September 29, 2017

Richard Stoneburner
Managing Director Pine Brook Partners

PINE BROOK




Overview

A 1 first generated this presentation in August 2014 to present at a conference in
Australia

Al't was meant to be a oprimerdé on shal
time

A The approach was to create a categorization of the of American shale plays based
on level of maturity

A However, MUCH HAS CHANGED in the almost 3 years since this was presentation
was created



The Shale Gas Revolution: A Graphical Depiction

The advent of isolated, multistage hydraulic fracturing in ~2006 was the
game changer

U.S. Natural Gas Production
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The Shale Oil Revolution: A Graphical Depiction

The discovery of the Eagle Ford Shale, development in the Bakk8hale
and onset of the Permian shale explorationhave driven this growth

U.S. Crude Oil Production

Discovery of the Eagle Ford and
development of the Bakken
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The Maturity Index for American Shales (Circa August 2014)
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The Maturity Index for American Shales (Circa April 2017)
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The Maturity Index for American Shales (Circa April 2017)
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The Maturity Index for American Shales
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The Functional Processes Associated with Emerging Plays

A Mobilize an army of broker

A Run title on potentially
100,000 acres or more

A Negotiate long term leases

A Production information (5 years or 3+2)

Is limited, both
regionally and locally

A Choke and flowback
consistency are
Important to assessing

early results _
Production

A Optimal fluid system \
and proppant type need , : :

: : o A Vertical pilot wells are
to be validated Completion Drilling essentiallj

i BT S EEmE [ A Work toward removing

beneficial, but consider earlv time conservatism
much of the data y

A Creating basin models

A Extensive open hole
data (logs and core)

A Calibrating the core to
logs

gualitative
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Mancos Shale San Juan Basin: Early Results are Encouraging
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The Maturity Index for American Shales
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The Functional Processes Associated with Evolving Plays

A Negotiate acquisitions of
established companies
that lack capital

A Work with geology and
drilling to create an
inventory of drillable units

A Production logs and : _
radioactively tagged A Integrate core calibrated

proppant are critical log data throughout the

A basin

A Restricted rate pilot
tests should be Production Geology A Acquire 3D seismic
undertaken \

A Fluid system and Completion Drilling ; : _
proppant type 3 A Regional appraisal

established drilling

A Continued variations to A Multi+ig program begins

completion design
(stage length, cluster
spacing, proppant mix)

A Optimize well design
construction and
placement

A Begin testing spacing A Reduce drilling days
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Utica: A Small, but Outstanding, Core of Gas
that Could/Should Get a lot Bigger
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Niobrara: Anomalous Heaflow is theDriver, Not Depth
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A EOG opened the play with the Jake well in 2009

A It set off a huge land play that focused on not only the entire DJ Basin, but the other Rocky
Mountains basins with Niobrara potential

A However, the play failed to prove commercial anywhere other than in the Colorado Mineral
Belt as shown above

Source: ITG/RSEG.
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Midland vs. Delaware Basin: L Evolving g
EUR ComparisonMboe/ 10000 Lateral)

A Midland Basin core ranges from~74 30 MBOE/ 1 ®@TbMBOE(nérddbized to
75000)

A Delaware Basin core ranges from~108 00 MBOE/ 1 0 0 0-450QMBGED MB OE
normali zed to 75000)
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