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"The Stone Age didn't end for lack of stone, and the oil age will end 
long before the world runs out of oil.“

- Sheik Ahmed Zaki Yamani (Saudi Oil Minister)

Do (unconventional) hydrocarbons have 
a future?



Energy returned on energy invested.
(EROEI)

Reference: Drill, Baby, Drill J David Hughes Post Carbon Institute 2013. 
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Wind Power.



Solar power.



The shale gas ‘revolution’.

Dig a hole Case and Cement

PerforateHydraulic Fracturing

$$$ Get Rich $$$



Where are shale gas and tight oil?

Reference: USEIA 2011a; Bickle et al. 2012 

Numbers are in Tcf



Where are shale gas and tight oil?

Reference: Andrews, I.J. 2013. The Carboniferous Bowland Shale gas study: geology and 
resource estimation. British Geological Survey for Department of Energy and Climate 
Change, London, UK. 

Total
Resources

Technically
Recoverable

Bowland Gas 
study

822 < 1329 < 
2281 Tcf

N/A

USEIA June 
2013

623 Tcf 26Tcf

Tight Oil
USEIA June 
2013

54Bbbl 0.7Bbbl



Low permeability formation

Requires hydraulic fracturing

• Long established – historical overview

• 1947 – Halliburton, first hydraulic fracturing

• 1949 – Halliburton patent granted

• 1952 – First hydraulic fracturing in soviet union

• 1955 – First hydraulic fracturing in Europe 
(Schleswig-Holstein, Germany)

• 1982 – First hydraulic fracturing in UK

Shale gas and tight oil Extraction.



Hydraulic fracturing.



Where is coal bed methane?

Reference: US DOE, reference 3, and BP Statistical Review, reference 5.



Where is coal bed methane?

Reference: Department of Energy and Climate Change 2012



Methane is adsorbed to coal, held in micro-pores

CBM reserves typically exhibits low permeability

Can be highly fractured already.

Water is produced to lower formation pressure 

and de-adsorb methane.

Gas production rates initially increase over time

Productive life span can be decades

Coal bed methane extraction.



Shale gas vs CBM decline rates.



Reserves overview

Reference: BBC April 2013



How did it come about?

• Combination of horizontal drilling and

• Hydraulic fracturing

US became net hydrocarbon exporter July 2013

• Coal

• LNG

Is this case study transferable to the UK market?

The US shale gas ‘revolution’.



Mines and mineral rights

UK

• Petroleum (Production) Act 1934

• 1994 Coal Authority

• 1998 Petroleum Act

US Lease system

Star Energy UK Onshore Ltd vs Bocardo SA (2010)

UK US key differences.



Star drilled three wells into the Palmers Wood field crossing the Bocardo
estate.

Minimum depth 800ft

Initial incursion in 1990

Trespass case raised in 2006 after 1,000,000bbl produced

High Court awards damages of £621,180 

Appeal reduced award to £1000

Star Energy UK Onshore Ltd vs Bocardo
SA.



‘Fracking’ safe?

Water contamination

Water Usage

Earthquakes

The case against unconventional 
hydrocarbons in the UK.



Hydraulic fracturing chemicals – is it 
safe?



Groundwater methane contamination.



• 1000MW Coal Power Station

• Golf course

• St Lawrence River

Hydraulic fracturing – water usage.

12 Hours

1 Month

1 Second



March to May 2010 Lancashire experiences a total of 50 seismic events. 
Strongest were 2.3 and 1.5

Cuadrilla blamed.

• Hydraulic Fracturing operations paused.

• Report commissioned by Department of Energy and Climate Change (DECC)

• Procedures implemented to mitigate risks

Earthquakes.



Earthquakes – energy released.

TNT (tons) 

5.4
North Wales

1984

9.5
Chile
1960

7,900,000 110,000,000,000

2.6
German Ground 

Vibrations 
allowable limit

85         950        1,900    2.7 x 10^9

TNT (kg) 2.7          42         470
(120)



Also observed in

• Conventional oil and gas

• Gas fields in Groningen observed 688 seismic events since 1986
greatest magnitude 3.5 ML

• Hydro

• Reservoir Induced Seismicity (RIS)

• First recorded 1932 Algeria Oued Fodda Dam

• Sichuan 12 May 2008, 7.9ML 

• Enhanced Geothermal Systems

• First observed hot rocks, Cornwall

• Heat sources place EGS closer to faults

• Also observed in… 

Earthquakes – induced seismicity.



• Tourism

• Lady Knox Geyser
New Zealand
induced to erupt
10:15 every day.

Earthquakes – induced seismicity.



Impacts:

1. Energy independence.

2. Renewables effected.

3. Public awareness of energy 
generation.

4. Significance of Aberdeen.

5. Energy costs.

Repercussions:

1. Protects against global fluctuations.
What if reserves not recoverable.

2. Increases likelihood of renewable 
sources being fully developed and 
viable.
Finite resources.

3. Industry and community able to 
benefit each other (see US change in 
media representation).
Public backlash already based on 
lack of technical foundations.

4. Increased talent pool, more 
competition.
Increased operating costs.

5. Initially likely to increase.
Money invested locally.

Potential impacts and repercussions.



Questions?


