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> History

Origins date back to the 
petroleum industry birth

1860’s an explosive charge was 
dropped down a well

During 1930’s alternatives to 
explosives were used

• https://www.asme.org/engineering-topics/articles/fossil-
power/fracking-a-look-back

Controversial but……



> History

1947	Kansas
http://frack.mixplex.com/frack_files/gashist1.jpg

1947 – Kansas saw first 
intentional Frac using 
Napalm

Modern patented ‘Hydrafrac’ 
process first used in 1949

332 wells fracked in first year

Over 3,000 wells a month by 
mid 1950’s

Fervent exploration of the 
USA’s huge shale formations 
began in 2003



> Today

More oil and gas being extracted from the Bakken than can be 
shipped:  Using high pressure fracking and horizontal well drilling



> Non-Conventional vs. Conventional
Natural gas 
trapped within low 
permeability, low 
porosity shale 
formations, 
inhibiting flow of 
gas from rock into 
the wellbore.

Horizontal Drilling 
and hydraulic 
fracturing has 
allowed 
economical 
access to large 
volumes of shale 
gas… 

Natural gas migrates 
into permeable rock, 
easily accessible 
through vertical drilling



> The Process
• Hydraulic fracking

Involves the injection
of water, sand and
chemicals at very high
pressure into the rock
formation.

This causes the rock
layer to crack (tiny
fissures as thin as
hair strands).

Proppants (sand,
ceramic,etc) keep the
fissures open and
allow the gas to flow
up the well.

Horizontal Drilling

Used to increase the ‘payzone’, allowing 
multiple fracking along the formation and 
maximising gas extraction 



> Horizontal Drilling

• Advanced and precise technology that enables drilling in specific
pockets of gas (a target).

• Targets can be reached at the end of a drill string that is up to 10,000 feet
vertically and a mile long horizontally.

• A larger area can be drilled from one drilling pad

• Operators maximise returns from each well

• The marvel of engineering and innovation!



> Why Frack for Shale Gas?

vFacilitate and optimise production from wells

vLower costs - maximum return

vJob creation and income accession

vExtra resource to meet rising global energy demands

vModerate rise in energy prices

vGeopolitical benefits – reduce dependency on exporting countries

vReduce carbon footprint
v Cleaner fossil fuel



> Worldwide Shale Reserves



> World Shale Gas Reserves
The Karoo Basin South Africa
Licence Applications from
Shell
Falcon
Bundu



> Fracking in the Karoo
ØKyoto Protocol
Ø South Africa has ratified the protocol but does not have targets to 

achieve
Ø The substantial coal-industry produces significant greenhouse gasses
Ø Low emission development plan for 2050 Source: Climate Policy Database, 2016

ØThe moratorium was lifted in 2012
Ø No exploration licences approved, yet
Ø Exploration sites will only be declared once licences issued

Ø Shell will drill up to 24 wells over 3 years but indicate development
is at least 9 years away

ØKaroo has a unique formation
Ø The only field in the world that is riddled with dolerite



> Fracking in the Karoo

• According to the IEA, will 
provide enough energy to 
supply the country with gas for 
400 years 

• Will provide jobs and 
development

• Cheaper energy supply to 
business will help the local 
economy grow

• Tourist area known for its vast 
open areas and quietness

• Fracking helps oil and gas 
companies not communities

• Lack of infrastructure, 
expertise, experience and 
regulation

• Huge quantities of water used 
– an area prone to scarcity

• Water Contamination

• For • Against



> Challenges of Hydraulic Fracking

Water Use



> Water Use

https://www.acs.org/content/acs/en/pressroom/presspacs/2015/acs-presspac-september-16- 2015/how-
much-water-do-u-s-fracking-operations-really-
use/_jcr_content/pressPacContent/columnsbootstrap/column1/image.img.jpg/1442346430274.jpg

A typical well uses 
15,000m3 of water over it’s 
lifetime

The same amount to water 
a golf course each month

Or

To power a 1,000MW coal-
fire power plant for 11 
hours



> Challenges of Hydraulic Fracking

Water Use Contamination



> Contamination

o Drinking Water 
o Groundwater 
o Air
o Chemicals from fracking fluids
o Methane

o Via pathways from the fissures
o Inadequate storage or drilling fluid



> Challenges of Hydraulic Fracking

Water Use

ContaminationWaste
Management



> Waste Management

o Adequate Safe disposal of the waste water.
o In US flow back is kept in open pits, tanks, or in deep 

injection wells.

http://www.shaleplaywatermanagement.com Photo:	Reuters



> Challenges of Hydraulic Fracking

Water Use

Contamination

Waste
Management

Earthquakes



> Earthquakes

o There is no concrete evidence to suggest that fracking induces 
earthquakes, although recent studies in Canada have strengthened 
the link

o Waste water injection wells can contribute
o Waste water is produced from all wells – not just fracked 

wells
o Earthquakes can occur a distance from the waste well

o Magnitudes of these earthquakes have been relatively small



> Challenges of Hydraulic Fracking

Water Use

Contamination

Waste
ManagementEarthquakes

Transportation



> Transportation
o Huge transport requirements
o Congestion
o Increase in accidents
o Explosions

o Via road
o Rail
o Waterways?



> Challenges of Hydraulic Fracking

Water Use

Contamination

Waste
ManagementEarthquakes

Transportation

Public	
Perception



> Public Perception



> Insurance Considerations

üRisks include:
ü Blowouts
ü Earthquakes
ü Water Contamination
ü Air Pollution
ü Political Risks
ü Accumulation



> Insurance Considerations
üUnconventional wells have similar risks as those associated with 

conventional wells

ü Insurers do not look at fracking differently to other energy risks

üOperational risks will vary on location: e.g. geology and infrastructure

üLegal Jurisdiction can have a material effect on awards

üRegulatory environment

üCodes of practice with third-party verification would benefit the 
industry – there are over 7,000 operators in the USA alone



> Conclusion

Fract Fiction



>
•Thank You!


