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“There’s a Fine 
Line Between 
Numerator & 
Denominator”

-Yogi Berra

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 oil
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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

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

BO

Shale Revolution 
Frac Trends: It’s 
About Plumbing… Stage count/well: 22 to 52

Sand/well: 4 million pounds White Sand to 21 million pounds Local Sand

Water/well: 100,000 Slickwater/Light Gel to 450,000 bbl Slickwater

Frac Rate: 40 to 100 barrels/minute

Well Production (Year 1): 60,000 to 160,000 Barrels of Oil
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Wireline Pumpdown

Monoline

Monoline

Warehouse Trailer
Powdered 
Additives

Bulk Chemicals

Quiet Blender & 
Hydro

Containerized SandPreventative Maintenance 
Monitoring with AI

Extra Equipment

Containment

Real-Time Monitoring

Dual-Fuel Quiet Pumps

Modern & Efficient 
Frac Operations

Environmental, Social & 
Governance Progress–Mostly 
Driven by Competition

Smaller Footprint

Better Neighbor

Made for Purpose

Redundancy

Efficient Delivery

Extended Equipment Life

Reduced Fuel and Emissions



Modern & Efficient Frac Operations
Example 5: Proppant Use and Delivery Evolution (Separate Tracks)



The Path of Innovation & Technology
Pressure Pumpers are Much More Efficient



The Path of Innovation & Technology
Dramatic Reductions in the Cost to Produce a Barrel of Oil

-15%

Since 2011

-64%

Since 2011

+134%

Since 2011

Data courtesy of LIUM

Data from Liberty FracTrends
Breakeven 
+2 years

Breakeven 
~1 year

Breakeven 
<1 year
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