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Energy security and diversification are terms that have become 
part of energy policies and development plans across the globe 
in recent years. In the South African energy sector, which is 

dominated by coal, and which sees the import of petroleum prod-
ucts, the possibility of having large domestic gas supplies is a very 
attractive option on paper. There are however several factors to bear 
in mind when exploring the possibilities of exploiting potential shale 
gas reserves.

In 2011, TIME magazine called fracking the biggest environmen-
tal issue of the year while the International Energy Agency declared 
a ‘golden age of gas’. Oil majors were hailing it a ‘game changer’ 
for the global energy landscape and for South Africa while some 
governments chose to place a ban or moratorium on the use of the 
technology due to environmental and health concerns. Amidst all the 
divergent opinions, about the only thing that most can agree on is 
that shale gas is a contentious topic in the centre of a raging debate. 
This notion is universally visible in the public opposition in countries 
including the United Kingdom (UK), United States of America (USA), 
Canada, Bulgaria, France, Romania and several other places where 
the debate around shale gas is active.

In South Africa, the government placed a moratorium on shale 
gas mining - that was lifted in September 2012, following the release 
of the government task team report. Draft regulations were published 
in 2013 and final regulations and the probable issuing of exploration 
rights are expected to follow soon. Current applications span signifi-
cant portions of the Karoo, Eastern Cape, KwaZulu Natal, Northern 
Cape, Limpopo and the Free State.

Brief history of the technology

Fracking, shortened for ‘hydraulic fracturing’, is a well stimulation 
technique that is used to enhance oil and gas recovery rates. It was 
pioneered during the mid 1900s where it was used in vertical oil and 
gas wells. The technique involves pumping fluids and sand under 
pressure into rocks to create fractures. The sand (proppant) keeps 
the fractures open and allows the gas to flow.
As conventional oil and gas reserves started to decline, the oil in-
dustry had to target deeper source rocks and formations bearing 
unconventional oil and gas reserves. In order to successfully extract 
these resources, technology had to be developed. The combination 

of directional drilling (a technology that allows the drill bit to turn 
sideways to drill horizontally) and hydraulic fracturing gave rise to 
High Volume Slick Water Horizontal Hydraulic Fracturing (HVSHF), 
or modern day ‘fracking’. 

This novel fracking technique generally requires more water, 
chemicals and proppant due to the much greater depth and length 
of the well than conventional wells. HVSHF is also more resource 
intensive and has a lower energy return on energy investment 
(EROEI) ratio. The intensity of pressure involved is also different to 
conventional fracking operations. Due to the nature and geology of 
unconventional gas resources along with sharp production declines 
of gas well yields, typically many more wells would need to be drilled 
to produce the same amount of gas over the same time period than 
in the case of a conventional gas resource.

The anticipated average statistics for shale gas extraction in South 
Africa are based on operator statistics and the fact that the target 
formation is deeper than in the USA. Around 20 000 m3 of water is 
expected to be used per well per stimulation/frack. There could be 
up to 32 wells on a well pad.  Each well pad is around two hectares 
in size and pads are spaced 4 000 m – 5 000 m apart. Per well, around 
2 000 trucks are expected to be required to transport fluids and equip-
ment onto the drilling location. The wells are expected to be 2 000 m 
– 5 000 m deep. Each well could be refractured multiple times.

Reserve estimates: a difficult nut to crack

In 2011, South Africa was listed as having the fifth largest shale gas 
deposit in the world by the US Energy Information Administration 
(EIA). To determine the true extent of the resource, exploratory drill-
ing would need to take place. This estimate by the EIA, however, was 
based on desktop studies and was more recently dramatically reduced 
from 485 tcf to 390 tcf, after taking into account the unique geology 
of the Karoo and the fact that a significant portion of the gas may 
have been burnt off during a volcanic period millions of years ago. 
The EIA is the same agency that estimated the reserve size of majour 
shale plays in the USA, including the Marcellus shale, which has been 
reduced by as much as 80% in late 2011. It is not uncommon for shale 
reserves to be overestimated in the initial phases of the assessment. 
At this stage, the existence of shale gas in South Africa remains to be 
proven and any estimates claiming to be accurate would be premature.
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Abbreviations 

Geological and scientific considerations

In 1967 a well was drilled near Jansenville in the Eastern Cape by 
Soekor (a state-owned company) in their search for oil. At a depth 
of approximately 2 500 m the team experienced a total loss of drill-
ing fluids. Materials were added into the well to overcome the loss. 
About six weeks later, Soekor received a notification from a farmer 
in the region – some 35 km away from the drilling location – that his 
groundwater has undergone a drastic change in colour. The Soekor 
drilling technician went to the farm and tested the water. It was con-
firmed that the water on the farm contained the same substances 
used at the drilling location. 

A possible reason for this incident could be the extensive network 
of dolerite sills and dykes that exist in large parts of the Karoo. These 
intrusions may serve as conduits for the migration of fluids between 
shallower and deeper geology. Their potential to aid the migration of 
hydraulic fracturing fluids needs urgent further attention and investi-
gation. The dolerite makes the Karoo unique from other regions with 
shale gas potential and creates a complex, risky and difficult environ-
ment to operate in and may pose an added threat to groundwater.

In general, very few of the concerns around shale gas mining 
have been investigated within the context of the unique South Afri-
can conditions. 

Water - the Achilles heel

About 90 % of Karoo towns rely on groundwater for their everyday 
needs. This stands in sharp contrast to regions such as Pennsylvania 
in the USA where large rivers and high rainfall provide a viable al-

ternative in the event that groundwater may become contaminated. 
Several documented cases of groundwater contamination exist. Some 
of the most common causes include spills at the surface, the initial 
drilling process and well casing failures.

A recent peer-reviewed report completed by the Council of Ca-
nadian Academies, among other findings, highlighted the inability of 
current industry best practices to guarantee long-term integrity of well 
casings. Leaking wells and casing failures are not new to the industry. 
The report stated that the risks for leaking wells are higher for shale 
gas wells than conventional wells primarily due to the depth and 
pressures involved. Sustained casing pressure is often to blame for 
the development of cracks or other pathways for stray gas and fluids 
to enter groundwater. While technology is constantly improving and 
so-called ‘self-healing cement’ is being purported as the saving grace 
for casing failure, the long term feasibility of such products remains 
to be proven. Inevitably, all casings will fail at some point in time.

Stray gas is a fairly common phenomenon. Two distinct sources 
of methane can be found in the geology: Biogenic methane, that is 
generally close to the surface, and thermogenic methane, which oc-
curs at greater depths and is the main constituent of shale gas, formed 
millions of years ago under heat and pressure due to decomposing 
organic matter. Some regions contain naturally occurring biogenic 
methane in groundwater. The two forms of methane gas can be 
‘fingerprinted’ through their isotopes in order to establish the source 
of methane. It is not impossible for biogenic methane to be liberated 
through drilling processes and migrate into groundwater. Since drill 
bits are operated in an uncased wellbore, gas or fluids encountered 
could be circulated upwards through the drilling fluid and potentially 
enter groundwater. A portion of the gas could be captured by the 
separating unit at the surface, but not all of it. It is of utmost impor-
tance that sufficient baseline water quality studies are conducted in 
regions where shale gas mining or exploration is envisaged prior to 
any drilling commencing to be able to determine the nature and extent 

The risks for leaking wells are higher for shale gas 

wells than conventional wells primarily owing to the 

depth and pressures involved.

BTEX – Benzene, Toluene, Ethylbenzene, Xylene (group of chemicals 
quantified by one analytical method. Toluene, ethylbenzene, and the 
three isomers of xylene are colourless liquids, immiscible with water 
but miscible with organic solvents. They have a characteristic strong 
odour and are highly flammable. European Environment Agency, 2010)

EIA – Energy Information Administration (USA)
EROEI – Energy Return On Energy Investment
HVSHF  – High Volume Slick Water Horizontal Hydraulic Fracturing
NORMS – Naturally Occurring Radioactive Materials
SGM  – Shale Gas Mining
tcf  – trillion cubic feet
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of water quality changes that may occur due to drilling operations. 
After the drilling and fracking process, large volumes of wastewater 
that have been generated need to be disposed of in some or other 
way. Generally, between 30 % – 70 % of the fluid that was used dur-
ing hydraulic fracturing, depending on the geology and other factors 
returns to the surface. Not only does this fluid contain the chemicals 
added to the water for the fracturing process, but it also contains 
several compounds released by the geology, such as bromides, ar-
senic, BTEX chemicals and NORMS (naturally occurring radioactive 
materials) as well as new bindings that may have formed between the 
initial fracking chemicals and the geological compounds. This fluid 
is highly toxic and current technologies available to treat the fluid 
are unable to clean fluid to a point where it is safe for consumption. 
In the USA, companies often dispose of the fluid by pumping it into 
disused oil wells or deep injection wells which have lead to seismic 
events. Drillers are attempting to recycle fluids to be reused in future 
drilling operations, but this does not yet appear to be a common and 
widespread industry practice. 

Climate change

A part of the controversy around the potential impact of shale gas 
on climate change relates specifically to the extent of upstream emis-
sions. While gas burns cleaner than coal and is therefore generally 
accepted as a ‘cleaner’ fossil fuel, the true impact of shale gas in 
terms of climate change and greenhouse gas emissions depends 
on several factors. In many developing economies, such as South 
Africa, the biggest energy hurdles to overcome are not necessarily 
finding additional raw energy resources, but rather the building of 
and maintenance of energy infrastructure and generation capacity. 
In South Africa, where coal is king, it is unlikely that shale gas would 
replace coal as an energy source, but rather be added to the energy 
mix, thereby increasing overall greenhouse gas emissions. 

The other main point of debate is around the upstream emis-
sions. Comprehensive lifecycle emission measurements of shale gas 
have not been conducted, although several studies have attempted 
to quantify the percentage of gas that escapes during the various 

stages of exploration, flowback recovery, extraction, flaring and 
venting, transportation, separating and condensing and ultimately 
combustion. The studies have delivered conflicting results – some 
claiming that upstream emissions make shale gas worse than coal 
from a climatic perspective, while others have endorsed shale gas as 
a cleaner energy source. Hopefully better monitoring by governments 
and better disclosure by operators would contribute to solving this 
critical conundrum.

Conclusion

The term ‘Karoo’ translates to ‘place of thirst’ or ‘place of great dry-
ness’ as coined by the indigenous Khoi San of the region. While this 
term could poetically be extended to all facets of life in the Karoo – 
from water scarcity to poverty, this region and the people who make 
a living out of the scarce resources it offers deserve the best possible 
solution to their challenges in a sustainable manner, which would 
naturally imply that the ability of the region to sustain livelihoods in 
the future would not be compromised. While significant unknowns 
persist and it remains unclear whether the Karoo inhabitants would 
be the beneficiaries of such a large-scale mining operation, more 
thought and research should preface any decision about shale gas 
in the near future.

Jeanie le Roux is the director of operations at Treasure 
Karoo Action Group, a non-profit organisation that opposes 
shale gas mining in South Africa under the current circum-
stances. She holds a Master’s Degree in Environmental 
Management from the University of Stellenbosch and 
was acknowledged as one of the Mail & Guardian’s 200 

Young South Africans in 2013.
Enquiries: Visit www.treasurethekaroo.co.za

Treasure Karoo Action Group (TKAG)

TKAG pursues a multidimensional strategy 
encompassing three specific objectives:
o To maintain expert and current knowl-

edge of international developments in 
fracking

o To make use of public forums, the media 
and printed material to inform the public 
of South Africa on the facts about frack-
ing

o To use every legal means, including 
litigation, to protect the people and en-
vironment of South Africa in accordance 
with the tenets of the Constitution of the 
Republic of South Africa


