
Frac Trends in Liquid-Rich Basins:                
A Focus on Further $/BOE Minimization and 

Efficiency Gains

Leen Weijers, Liberty Oilfield Services

December 18, 2019



2
5ς7 February 2019
The Woodlands Waterway Marriott Hotel and 
Convention Center, The Woodlands, TX, USA

SPE Hydraulic Fracturing Technology Conference

SPE-194345

Trends in the North American Frac Industry: Invention 
through the Shale Revolution

Leen Weijers, Chris Wright, and Mike Mayerhofer; Liberty Oilfield Services 

Mark Pearson, Larry Griffin and Paul Weddle; Liberty Resources



3
5ς7 February 2019
The Woodlands Waterway Marriott Hotel and 
Convention Center, The Woodlands, TX, USA

SPE Hydraulic Fracturing Technology Conference

/ƻƴǾŜƴǘƛƻƴŀƭ Ǿǎ {ƘŀƭŜ CǊŀŎΩƛƴƎ
Å1947 ςpresent

ÅHigher permeability sand ςMoving the 
hydrocarbon molecule to the frac

ÅVertical wells, mostly single stages

ÅFocus on conductivity

Sand
0.1 ς1,000 mD

Shale

High pressure and 
temperature cook kerogen
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ÅPersistence, ingenuity & luck

ÅThin fluids; Almost no proppant

ÅMulti-directional networks

ÅInteraction w/ natural fracs

ÅMassive network from single stage in 
vertical well: 4,000 x 1,000 ft

ÅtǊƻƻŦΥ YƛƭƭŜŘ ƻŦŦǎŜǘ ǿŜƭƭǎ ŀƴŘ ƘŀŘ άŜȅŜǎέ ǘƻ 
ǎŜŜ ǿƘŀǘ ƘŀǇǇŜƴŜŘ άŘƻǿƴ ǘƘŜǊŜέ

Dawn of the Shale Revolution
ά¢ƘŜ CǊŀŎ ǘƘŀǘ /ƘŀƴƎŜŘ 9ǾŜǊȅǘƘƛƴƎέ

From: SPE 77441 & 90051 (2001)
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Sand
0.1 ς1,000 mD

Shale
0.000 01 ς0.1 mD

Å~2000 ςpresent

ÅLow permeability shale ςBringing the frac to the 
hydrocarbon molecule

ÅMulti-stage horizontal wells

ÅFocus on complexity ςάн ƳƛƭŜǎ ƻŦ ǇƭǳƳōƛƴƎέ
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Increase in Fractivitythrough the Shale Revolution

HHP ς10x

~2 million

~20 million
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Increase in Fractivitythrough the Shale Revolution

Stage Count ς20x

~25,000

~500,000
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Increase in Fractivitythrough the Shale Revolution

Prop Mass ς40x

~5 billion

~200 billion
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ά.ƛƎ tƛŎǘǳǊŜέ [ƛǉǳƛŘ-Rich Frac Trends
ÅStage count stabilizing and 

declining in some basins

ÅLateral lengths catching up 
to Williston

ÅRates keep increasing
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ά.ƛƎ tƛŎǘǳǊŜέ [ƛǉǳƛŘ-Rich Frac Trends
ÅStage count stabilizing and 

declining in some basins

ÅLateral lengths catching up 
to Williston

ÅRates keep increasing

ÅRockies basins have 
stabilized fluid volume and 
proppant mass at ~1,000 
lbs/ft

ÅTexas basins approaching 
~2,000 lbs/ft


