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The book ñShale Americaò is PDF 

downloadable at the site fief.ru 

(Russian) 



What is Shale? 
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Shale is a fine-grained 

sedimentary rock that forms 

from the compaction of silt 

and clay-size mineral 

particles. Black shale 

contains organic material 

that can generate oil and 

natural gas, and that can 

also trap the generated oil 

and natural gas within its 

pores. 

Marcellus Shale outcrop 

exposing nearȤvertical 

natural fractures that cut 

across the naturally 

horizontal bedding planes. 



The Father of Shale Revolution   
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The father of shale revolution, George Mitchell (1919-2013) was the first to use 

hydraulic fracking in combination with horizontal drilling to crack open the Barnett 

shale play in Texas. He opened the door to development of shales worldwide. In 

2002 Mitchell sold his company, Mitchell Enrgy & Development, for $3.5 billion to 

Devon Energy. 

 

Source: U.S. Energy Information Administration  



U.S. Shale Plays 
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Major sources of incremental natural 
gas supply, 2002-2025 (trillion cubic feet) 
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Source: Annual Energy Outlook 2003  

  With Projections to 2025 



EIA AEO 2005: Unconventional Production 
Becomes the Largest Source of U.S. Gas Supply 
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ñAs a result of technological 

improvements and rising natural 

gas prices, natural gas production 

from relatively abundant 

unconventional sources (tight 

sands, shale, and coalbed 

methane) is projected to increase 

more rapidly than conventional 

production. Lower 48 

unconventional gas production 

grows from 6.6 trillion cubic feet in 

2003 to 8.6 trillion cubic feet in 

2025 and from 35 percent of total 

lower 48 production in 2003 to 44 

percent in 2025ò. 

Natural gas production by source, 

1990-2025 (trillion cubic feet) 

Energy Information Administration / 

Annual Energy Outlook 2005 



EIA AEO 2006: imports of natural gas rise to meet 
increasing domestic consumption 
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Net U.S. imports of natural gas 

by source, 1990-2030 (trillion cubic feet) 

With U.S. natural gas production declining, 

imports of natural gas rise to meet 

increasing domestic consumption. After 

2019, net imports from Canada begin to 

increase, as unconventional production 

eventually offsets the decline in 

conventional production. Net imports of 

natural gas from Canada total 1.8 trillion 

cubic feet in 2030. Most of the projected 

growth in U.S. natural gas imports is in the 

form of LNG. The total capacity of U.S. 

LNG receiving terminals increases rapidly, 

from 1.4 trillion cubic feet in 2004 

to 4.9 trillion cubic feet in 2015, when net 

LNG imports total 3.1 trillion cubic feet. 

Construction of new LNG terminals slows 

after 2015. With terminal capacity of 5.8 

trillion cubic feet in 2030, U.S. net 

LNG imports total 4.4 trillion cubic feet. 

Source: Energy Information 

Administration / Annual Energy Outlook 

2006 



U.S. Dry Shale Gas Production 
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Top 20 U.S. gas companies in 2009 

Ѕ ͨ ͦ 

͔͚͙͎ͪͭͤͯ 
˴͙ͦͣͨ͊ͤΎ 

͍͔͙͔̂ͨͪ͊ͤ͡ ό͒͊ͤͤ·͔ EIA) ˤ͔͙͔͊͒ͤ͡ ό͒͊ͤͤ·͔ SEC) 

˭͊ͨ͊ͫ· ˨ͦ͋·;͊ ˭͊ͨ͊ͫ· ˨ͦ͋·;͊ 

1 BP PLC (w) 1 016,6 15 216,0 907,0 

2 CHESAPEAKE OPERATING INC (w) 1 235,1 13 510,0 835,0 

3 XTO ENERGY INC (w) 1 097,3 12 501,7 855,0 

4 ENCANA OIL & GAS INC (w) 801,6 5 713,0 590,0 

5 CONOCOPHILLIPS CO (w) 1 208,1 10,742.0 850,0 

6 DEVON ENERGY CORP (w) 969,0 8 469.0 743,0 

7 EXXONMOBIL CORP (w) 521,4 11 688,0 566,0 

8 E O G RESOURCES INC (w) 576,7 6 350,1 422,3 

9 ANADARKO PETROLEUM CORP (w) 1 027,9 7 764,0 817,0 

10 ULTRA PETROLEUM INC (w) 228,7 3 736,6 172,2 

11 511QUESTAR COR (w) 337,6 2 525,0 168,7 

12 THE WILLIAMS COMPANIES INC (w) 547,0 4 255,0 435,0 

13 SOUTHWESTERN ENERGY PRODUCTION CO (w) 425,2 3 650,3 299,7 

14 EQUITABLE RESOURCES INC (w) 138,1 4 056,1 104,3 

15 NEWFIELD EXPLORATION CO (w) 246,1 2 605,0 172,0 

16 PETROHAWK OPERATING CO (w) 244,1 2 700,0 174,0 

17 OCCIDENTAL PETROLEUM CORP (w) 325,0 2 799,0 232,0 

18 PIONEER NATURAL RESOURCES USA INC (w) 215,9 2 450,1 147,5 

19 APACHE CORP (w) 355,7 2,440,3 243,6 

20 SHELL OIL CO (w) 495,9 2 258,0 399,0 

˽͙͔ͪͣ;͙͔͊ͤΦ ͍͔͙͔̂ͨͪ͊ͤ͡Υ ̅ͦͪͣ͊ EIA-ноΦ ˤ͔͙͔͊͒ͤ͡Υ ̅ͦͪͣ· SEC 10-K, 20-F ͙  пл-FΦ  όǿύ Ґ ǿƛǘƘƘŜƭŘ ό͊ͨ͊ͫ͘· ͔ͤ ͎ͪ͊͊͘͡΄͊ΌͭͫΎύ 

млл ˴˾̂˽˹˩˯̊ˮ̆ ˴˻˸˽ˢ˹ˮ˯ ˿̊ˢ ˽˻ ˭ˢ˽ˢ˿ˢ˸ ˥ˢ˭ˢ 251 694,4 17 965,5 163 905,7 12 582,4 

ˤ˿˩˥˻ ˭ˢ˽ˢ˿̍ ˮ ˨˻ˣ̍̉ˢ ˥ˢ˭ˢ ˤ ˿̊ˢ 283 879,0  22 537,0     
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ʀʩʪʦʯʥʠʢ: EIA, Top 100 Operators: Proved Reserves and Production, Operated vs Owned, 2009 



Natural gas production by source, 1990Ȥ2040 

(trillion cubic feet) with historical 
U.S. natural gas wellhead price ($/Mcf) 
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Total U.S. natural gas production, consumption, 

and net imports, 1990Ȥ2040, trillion cubic feet 
(EIA AEO 2013 Reference Case) 
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2013 U.S. energy consumption by source, on an 

energy content basis (EIA AEO2013 data tables) 
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2013 U.S. natural gas consumption by 
sector (EIA AEO 2013 data tables) 
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U.S. Tight Oil Production ï 
Selected Plays 
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Eagle Ford Shale Play 
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Schematic of a typical horizontal Marcellus 

shale well (Penn State Marcellus Center for 
Outreach and Research website) 
 17 



Marcellus well site during hydraulic 
fracturing operations 
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Schematic showing multiple fracturing treatment 

stages in horizontal well lateral (Chesapeake 
Energy) 
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Data from microseismic monitoring reveal how hydraulic fractures 

extend from a lateral wellbore and interact with fractures created 
along adjacent parallel laterals (AOGR, 2012) 
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Advanced drilling technologies  
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Source: Oil & Gas Journal 

Source: Statoil 

Pad drilling 



The Schramm T500XD is specifically designed for 

horizontal and directional drilling to a total depth of 
15,000 ft or more.   
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Schramm has launched its T500XD 

Telemast 500,000 lb hoist capacity drill 

rig currently headed to the Marcellus 

and Utica shales. The rig has a full 

360Á walking portability for fast moves 

from hole to hole without the traditional 

limits of two axis pad mounted designs. 

The T500XD also offers a full 

communication interface connectivity to 

third-party data acquisition providers 

that utilize the internet or dedicated 

satellite communications systems to 

remote operation centers in multiple 

locations. 

 



Continental Resourcesô oil production economics 
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Effectiveness of multi-stage fracturing 
the Marcellus Shale  
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Source: Southwestern Energy, by December 31, 2013 



Oil production and rig count outlook 
for 2016 
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ʀʩʪʦʯʥʠʢ: U.S. EIA, January Short-Term Energy Outlook 



J. David Hughes, Drilling California: A Reality Check 
on the Monterey Shale  

Ã In 2011, the EIA published a report 

that stated the Monterey Shale in 

California had 15.4 billion barrels of 

recoverable oil, or two-thirds of the 

then estimated recoverable tight oil 

in the US. The EIA subsequently 

downgraded its estimate to 13.7 

billion barrels in 2013. Post Carbon 

Institute and PSE Healthy Energy 

published the report Drilling 

California: A Reality Check on the 

Monterey Shale, which concluded 

that the EIAôs estimate was vastly 

overstated. In May 2014, 

EIA downgraded its estimate by 96% 
to 600 million barrels.  

26 

In October 2015, the U.S. Geological Survey (USGS) released a report stating that 

the mean technically recoverable oil resource in the Monterey was just 21 million 

barrels, a further 96% downgrade from the revised 2014 EIA estimate. 

http://www.postcarbon.org/publications/drilling-california/
http://www.postcarbon.org/publications/drilling-california/
http://www.postcarbon.org/publications/drilling-california/
http://ww2.kqed.org/science/2015/10/07/new-study-downgrades-monterey-shales-fracking-potential/
http://ww2.kqed.org/science/2015/10/07/new-study-downgrades-monterey-shales-fracking-potential/


 
J. David Hughes, Drilling Deeper. A Reality Check on U.S. 

Government Forecasts for a Lasting Tight Oil & Shale Gas Boom 
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Source: J. David Hughes, Post Carbon Institute  

ñShale gas production from the top seven 

plays will likely peak before 2020. Barring 

major new discoveries on the scale of the 

Marcellus, production will be far below the 

EIAôs forecast by 2040. Shale gas 

production from the top seven plays will 

underperform the EIAôs reference case 

forecast by 39% from 2014 to 2040, and 

more of this production will be front-loaded 

than the EIA estimates. By 2040, 

production rates from these plays will be 

about one-third that of the EIA forecast. 

Production from shale gas plays other than 

the top seven will need to be four times 

that estimated by the EIA in order to meet 

its reference case forecastò. 



U.S. crude oil production rises above previous 

historical high before 2030; alternative price and 
resource/technology cases can differ 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



Combination of increased tight oil production and higher 
fuel efficiency drives projected decline in oil imports 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



U.S. natural gas production dominated by shale 

resources; alternative price and resource /technology 
assumptions could be quite different 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



U.S. natural gas production will soon exceed 
consumption, making the United States a net exporter 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



Projected U.S. natural gas exports reflect the spread 

between domestic natural gas prices and world 
energy prices 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



Natural gas consumption growth is led by 

electricity generation and industrial uses; natural 
gas use rises in all sectors except residential 
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Adam Sieminski, Johns Hopkins SAIS June 28, 2016  



North  American existing import/export LNG 
terminals 
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North  American approved import/export LNG 
terminals 
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Expanded Panama Canal reduces travel time for 
shipments of U.S. LNG to Asian markets 
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Panama Canal expansion will allow transit of 
larger ships with greater volumes  
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World tight oil production in the IEO2016 

Reference case, 2012, 2020, and 2040 (million 
barrels per day) 
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Source: EIA International Energy Outlook 2016 Reference case 



EIA/ARI assessments of shale gas and tight oil 

resources in Argentinaôs Nequen Basin and 
Chinaôs Sichuan Basin 
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Estimated Historical Unplanned OPEC  

Crude Oil Production Outages 



Non-OPEC Crude Oil and Liquid Fuels Production 
Growth 
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OPEC surplus crude oil production capacity 
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World Crude Oil and Liquid Fuels Production 
Growth 
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U.S. Renewable Energy Supply 
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Global supplies of natural gas grow robustly underpinned 

by increases in shale gas around the world  
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Trade in gas grows broadly in line with global 

consumption with LNG playing an increasingly 
important role 
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Renewables continue to grow rapidly supported by 
significant cost reductions 
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The outlook for US shale has been revised up 

repeatedly as technology and productivity gains 
unlock new resources 
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The global growth in tight oil slows as North American 
gradually moderates  
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Shale gas production continues to expand rapidly 

helped by increasing production outside North 
America  
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China fuel mix is likely to change significantly as 
China reduces its reliance on coal  
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Renewables have been revised up repeatedly while 
other non-fossil fuels have been revised doun  
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Tight oil and shale gas having even greater potential 
has significant implications for global energy supplies 
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Higher shale output crows out conventional 
production and other fuels 
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