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“There’s a Fine
Line Between
Numerator &

Denominator”

-Yogi Berra
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D&C Cost

Technology
Efficiency Gains

365-Day Production
Frac Design Changes
Changing Geology

Well Interference

Outcome

Minimize the
cost to produce
a barrel of ol




BO

Shale Revolution
Frac Trends: It's

About Plumbing...

...with rising stage, proppant,
fluid & rate intensity (per foot)

Larger Fracture Network

. Horizontal wells

. Longer laterals

. Increase in proppant mass
. Increase in fluid volume

Denser Fracture Distribution
. Higher stage count

. Higher pump rate

. Changes in perf clustering

Completion Parameter Time Series

2012 2013 2014

Stage count/well:

Frac Stages %
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Modern & Efficient !
Frac Operations ' ' i

Environmental, Social &
Governance Progress—Mostly
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$ Modern & Efficient Frac Operations

Example 5: Proppant Use and Delivery Evolution (Separate Tracks)
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$ The Path of Innovation & Technology

Pressure Pumpers are Much More Efficient

Industry Frac Fleet Metrics - US Land Shale Frac'ing - Change since 2012
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The Path of Innovation & Technology

Dramatic Reductions in the Cost to Produce a Barrel of Oil

Cost per Well by Year $/BO and WTI Breakevens
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