
Maarten de Wit 
Karoo Baseline Study Group at 

Nelson Mandela Metropolitan University 

Shale Gas  
in the Karoo 

Karoo Dilemmas  

Prospective shale gas development in the Karoo  

What is the outlook? 

SGD - Is it Safe, Cost-Effective and Beneficial – Do people want it? 
Breaking the Rules: Can it be Detected and Regulated – Who do they Trust?  

National & Provincial Best Practice in Policy and Regulation– Is it attainable? 
 



Churchill & Hardstoft– 1911-1918 

 

1915 – 1918. Britain had absolutely no experience of 
drilling oil and gas wells, or equipment with which to drill 
the, so the derricks, all ancillary equipment and more than 
50 drillers where shipped over from the USA to undertake 
this momentous task. 

    Hardstoft is a hamlet in       
Derbyshire, England 

 
 

                                Geoscientist, March 2016 
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Coal Use Continues to Grow 
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Growth ~ 3.7%/year 
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CO2 Emissions from the Consumption of Coal 
EIA - U.S. Energy Information Administration, International Energy Statistics 
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Global Energy and Environment Challenge 

How Do We Provide Twice As Much Accessible, Affordable, and 

Secure Energy While Protecting the Planet? 

Society 

Economy 

Environment 

   National  
 Security 

The World in 2050 

~ 9 Billion People 



Context: The Karoo Environment versus The Karoo Basin 

Why harvest shale gas (methane) at all?  
What are the benefits and what are the 
drawbacks;  and how do weigh these up? 
 
 



Receiving Environments of the Karoo 

Briefly first the receiving 
Landscapes and its Geology  

 

Basic knowledge about the shale 
distribution  

How much gas might there be? 



 

Fragmenting Ecosystems 



 

Fragmented 
Landscapes and Communities 



 

Preserving the Landscape 



 

Protecting Groundwater Resources 



COAL 

GAS 



KZN 

Eastern Cape 

UNCONVENTIONAL GAS TARGETS  
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The Surface Geology 

 

Gas-Bearing Shales 





Sills intrude the gas-shale  
100 million years later at 1200 degrees C 

 





A geologic synthesis of a possible 
resource 



There are significant shale gas potential 
reserves in the Karoo 

• The southeastern Karoo Basin is considered to be 
highly prospective for shale gas 

• The extensive Whitehill Formation is the most 
promising target, with a high organic Carbon content 
and sufficient thickness, burial depth, maturity and 
mineralogy to allow extraction 

• Geologic factors include potential degassing and 
destabilisation of reservoirs by dolerite intrusions and 
Cape Fold Belt tectonic thermal-fluids 

a conservative estimate:  10-25 TCF 
Mossgas built on 1-2 TCF 



Pflug, 2009 

Shale permeability: How tight is tight? 

Karoo 
Shales 

The problem is how to get it out 
Karoo Coal 



Horizontal Drilling and Multi-Stage Frac’ing are 

Large-Scale Industrial Processes 

Can SA engineers handle this? 



The future 
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TODAY (2015) 
Two out of every three Africans – a 
staggering 620 million people – do 
not have access to modern energy. 
And lack of energy is just one of 
many challenges in the Global 
South to sustainable development. 
It is abundantly clear that 
integrated solutions are required. 

AFRICA 



Wind, solar, and geothermal energy 
are growing rapidly. Yet the world’s 

reliance on fossil fuels isn’t changing 
any time soon.  

March 2016  

 



More renewables, and more fossil fuels  

In the next 25 years, renewables will account for 
an estimated 43 % of Africa’s new power plants 

 

Here’s the contradiction….  

 

Even after that boom in renewables, the sector’s 
total share of global electricity generation is 
estimated to be only 17 % by 2040, because coal 
(31 %) and natural gas (24 %) will continue to be 
low-cost and reliable sources of power  





Human 
development 
index 

Annual electricity per person, kWh  

 Human development  index and electricity consumption 



The Gas - Methane (CH4) –  

 



UNITED STATES UNCONVENTIONAL GAS OUTLOOK  

Americans can easily meet their Carbon Taxes and  CO2 Reduction 
Targets by switching to shale gas, and they are busy doing so 

About 28% of USA electricity now comes from natural Gas 
Fuel switching to gas is responsible for 5.5% drop in its CO2 emissions between 2005 - 2012 

5.5% CO2 
reduction  



Climate and Gas Emissions/Air Pollution 

CO2 117,000 164,000 208,000 

CO 40 33 208 

NOx 92 448 457 

SO2 0.6 1,122 2,591 

Particulates 7.0 84 2,744 

Formaldehyde 0.75 0.22 0.221 

Mercury 0 0.007 0.016 

EIA, 1998 

CH4 Oil Coal 

*Pounds/Billion BTU Source: U.S. Energy Information Administration, Monthly Energy Review. 
CO2 emissions from coal were down 18% to 387 million metric tons in the  
January-March 2012 period.  

~20% Reduction in CO2  

Emissions From Coal Since      

2006 

Based on gas supplying either 30% or 50% of electricity generation in 2030, analyses 
indicate this could lead to a reduction of 27% or %52%, respectively in terms of current 
GHG emissions for electricity production based on gas replacing coal-fired generation 

Shale Gas and 

Electrical Power in 

the USA 
 

BUT the magnitude of the emissions from 
shale gas production is not known with 
great accuracy and published results 
include wide uncertainty ranges.   The 
overall Greenhouse footprint of shale gas 
is not yet fully understood; and scientists 
are at loggerheads about a variety of 
related values to in/exclude in the 
calculations 



Global Shale Gas ~ 200 Years of Supply 

source | EIA based on Advanced Resources International Inc. data, BP 
graphic | Catherine Trevethan, Reuters 

31 But it isn’t  going to go away in a hurry 



Karoo shale geology 

Stratigraphy: CR1/68 

• Basal Ecca Group (Permian), 
southern Main Karoo Basin  

 

• Whitehill Formation is prospective: 

– TOC = 4.5 % average 

– Ro = 0.8 - 4 %  

– Quartz = 50 % average 

– Thickness = 10-80 m 

– Area > 200,000 km2 

 

• Other Ecca shales: 

– Leaner TOC 

– Prince Albert a possible 
local extension of 
Whitehill play 

 

The Technology 
 
THE GAS  - CAN IT BE 
RETIEVED?  
SAFELY? 

10-80 meters thick 

2000-5500 meters deep 



Meeting of Global Academies 
ATSA - Australian Academy of Technological Sciences and Engineering 

Sydney, Australia 

Australia (Australian Council of Learned Academies) 
Argentina (National Academy of Engineering) 
Canada (Council of Canadian Academies) 
China (Chinese Academy Engineering) 
EU (European Academies of Science) 
UK (Royal Society & Royal Academy Engineering) 
USA (National Academy of Sciences) 
Switzerland (Swiss Academy of Arts & Sciences) 
RSA (ASSAf & SAAE) 
 

South African Representatives: 
Mike Shand (Aurecon/SAAE) 
Stephanus de Lange (UFS, IGS/ASSAf) 
Maarten de Wit (AEON, NMMU/ASSAf 



 
KEY FINDINGS RELATING TO UNCONVENTIONAL GAS 
by scientists from 10 National Academies of Science, 

Engineering and Humanities 

 Scientific evidence based on extensive shale 
gas developments in North America 
(USA/Canada), and coal seam gas (CSG) 
developments in Australia, over the past 
decade, indicates that provided best practice 
is followed, unconventional gas can be 
produced in a manner that is environmentally 
responsible and provide significant societal 
benefits.  



sources | International Energy Agency; KPMG; press reports 35 



The Technology – is it safe? 
Four factors have come together over the last 
decade to make shale gas production viable: 

1) advances in horizontal drilling 

2) advances in hydraulic fracturing 

3) needs to meet carbon reduction targets 

(gas burns  40-50% cleaner than coal, 30% cleaner than oil)  

 

4) rapid increases in energy demands and,                  
until 2015, favorable natural gas prices 
 

 







 

2-5 km   

300 m 

1-3 (5) km 



 



 

Injection into the well under high 
pressure  ─  typically  480-850 bar, 
to open existing fractures or initiate 
new ones 



Concerns: Hydro-Fracturing causes Earthquakes; and can disturb deep 
ground water reservoirs, and flush-out rock and fluid chemicals    

3-6 km  



High End Computerized Technology 
Fracture Stimulation  Monitored by Many Specialists  

 



Target horizon shale @ 1800m, mapped using offset well logs 

and remote seismic sensing technology 

Gamma 

Density 

Logging-while-drilling used to steer lateral within target beds 

17 m 
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75 m 

600 m 

1800 m 



Figure 3: Woodford shale measured fracture heights compared to aquifer 
depths (copyright SPE)  

 
1.5 km 

Out-of-formation fractures have been documented up to 
600m above the top of some fractured shales – 
potentially 0.4 km below the freshwater aquifers 

No contamination from drilling or HF in 
233 tested wells in Pennsylvania 

4250 meter 

0.6 km 

0.5 km 



Does Vertical Hydrofrac 

Growth Affect  

Water Supplies? 

 

 

 

 

 

 

No Evidence of HF 

Causing Contamination 

after ~2 million hydraulic 

fracturing treatments, 

with perhaps only one 

documented case of 

direct groundwater 

pollution resulting from 

injection of hydraulic 

fracturing  
 

There is no evidence of systemic adverse 
impact on drinking water resources from 
hydraulic fracturing of shales below 1500m 
in the USA,  



Hydraulic Fracturing in the Barnett Shale; lessons for the Karoo 

Fisher and Warpinski (2012) 

1.5 km 

Ground Water Table Karoo 

Maximum height of the upward 
propagation of the induced fractures is 
not well known because the micro-
seismic monitoring is often not applied. 
However, the data at hand shows its not 
a serious issue – as long as 
precautionary principles are applied 



Opportunities and Challenges of  

Shale Gas Production  

From: Zoback and Arent: THE BRIDGE (U.S. National Academy of Engineering), 2014; and ELEMENTS 2015  

Earthquakes Triggered by Unconventional  

Oil and Gas Development 
 



Earthquakes in the Mid-Continent 

Ellsworth (2013) 



Earthquakes in the Mid-Continent 

Ellsworth (2013) 



Removing 
Oklahoma 
Earthquakes 

-   52 

Llenos et al. AGU (2014) 

Oklahoma Has Had 69% of the Recent Earthquakes 

CA vs OK 



Recent Earthquakes and Disposal Wells 

-   53 



-   54 



25,000’ 

BASEMENT 

SHALE 

TRIGGERED SEISMICITY 

WATER DISPOSAL WELL WATER DISPOSAL WELL HORIZONTAL SHALE WELL 

SAND 

55 

Earth 

Stress 

A Cape-Karoo micro-seismic zone lies 
along fault zone between the high 
Karoo Plateau and the coastal plains.  



Impacts from casing leakage, well blowouts, and 
spills of contaminated fluids are more prevalent  

 



ESTIMATED WATER NEEDS FOR DRILLING AND FRACTURING WELLS IN 
 SHALE GAS PLAYS 

 

5-15 million liters for drilling and fracturing / typical single gas 

well        

4 million liters/fracking direction  
(50 residential swimming pools) 

 

                                                            (Vaal Dam = 25 trillion litres) 

 

equivalent to about 150 domestic swimming pools  

Estimation for the amount 
of water required per  
typical well in the Karoo: 

3500-30000  m3 
Average direct water 
consumption= 15000 m3 
 
Saline water  is now  
suggested for the Karoo 
 



VOLUMETRIC COMPOSITION OF A 
FRACTURING FLUID 

Hydraulic fracturing fluids (slickwater) =  water  with proppants and chemicals 
The number of chemicals , and their type and concentrations used, are governed by the 
geology  and the chemical characteristics of the water used. 
Reasons: friction reducers (viscosity), chemical precipitation and bacterial inhibiters. 

(Sand  about 9% of total weight of fluid) 



 Water Recycling in Pennsylvania 

Each Marcellus well generates as much as  
200 tons of salt during the flowback period. 
 



 

The Source and Fate of Fracturing Fluids 

20-80%  

5-15 ML water  

Appropriate Wastewater 
Management 
 



 Injection Zones must have a 

Bottom Seal 

Flow-Back/Produced 

‘Salt’ Water 

‘Salt’ Water Injection 

Earthquakes 

Massive Injection of Produced Water 



Water management for unconventional shale gas extraction is one of the key 
issues that will dominate environmental debate surrounding the gas industry  
 



Opportunities and Challenges of  

Shale Gas Production 

Gas Leakage 



 
Leakage Potential 

POOR CASING ZONES,CEMENT,  

Poor casing 
cement 

2-5 km 



 Stray Gas 



 

Evidence for Stray Gases in a Minority of Houses <1km away 

Jackson et al. 
2013 PNAS 



R D Vidic et al. Science 2013 

The most common problem with 
well construction is a faulty seal in 
the annular space around casings 
that is emplaced to prevent gas 
leakage from a well into the 
aquifers. 
 
Out of a total of 6466 wells, the 
incident rate of casing and well 
problems in unconventional gas 
wells in Pennsylvania between  
2008 & March 2013 = 1-4% 

Faulty casing installation, unsealed abandoned wells, waste 
water disposal, or poor management of materials and 
chemicals at the surface have resulted in 396 incidents of 
groundwater contamination being documented out of 
221,000 wells drilled. 



 

Integrity of  the  ‘Well  Armor ‘ WITH AGE 

Long term remote monitoring will be needed.  



 

. 

C 

To Prevent Leakage, Casing and Cementing are Critical 

Coal Seam 

Saline Aquifer 

Minor Gas Producing Shales 

Surface Casing at 500 ft. 

Aquifers 

Top of Cement 

Secondary Casing 

Production Casing 

Additional Casing at 2000 ft. 

Provides Secondary Barrier  

to Leakage 

API Recommended Practice 

Best Practice 

Well Construction 

 Well Construction 

 

Well Construction 

 

 Poor well construction is regarded as a 
key risk to groundwater; it is important 
to improve well completion 
technologies, adopt leading 
construction practice and be able to 
demonstrate well integrity over the life 
time of a well. 
 

Need for very sound regulations 
around gas wells 
 



 Poor well construction concerns in the Karoo   
Upward flowing saline ground water and gas  

1960s Soekor borehole at Cranmere 



BUT 

Methane can migrate naturally from the subsurface  
 



 

Methane from shale gas ALSO has unique and 
diagnostic ethane and propane values 

Whitehill  Shale Values  



Methane Losses From Pipelines or well sites 



The Impact of “Super-Emitters” 

A small fraction of components or devices leak excess 
gas (1 - 4%) 

 
A small fraction (<1%) leak a large amount. These super-

emitters often contribute a large fraction of the total leakage 

 



Boston (~3,400 leaks; 800 road miles) 

 predictor – miles cast iron pipes; P<0.001 

Red = roads driven; Yellow = leaks 
Phillips et al. 2013 Env Pollution 



Social Challenges 

The Bridge (U.S. National Academy of Engineering), 2014  



 

What will be the effect on towns like Hofmeyr? 



More trucks – 1000s of trucks – Dust, Noise, Accidents 
 and Truckers need Social Servicing: 

 food & sex & booze & drugs & and shelter ( not necessarily in that order)  

10 KM 

 new industries and plenty job opportunities, but some of it, 
like sheep-shearing is seasonal and  won’t last forever, 
unless…..   
 



Socio-Economic Profile in the Karoo Basin 

 

  Indicator 
 
 

Town 

Unemployment 
Rate 

Dependency 
Ratio 

No 
schooling 
aged 20+ 

Matric 
aged 
20+ 

Higher 
Education 
aged 20+ 

Flush 
Toilet  

Piped 
water 
inside 

dwelling 

Electricity 
For  

Lighting  

Economic 
Growth 

Ikwezi 18,3% 61,4 12,6% 15,4% 5,4% 69% 42,1% 88,5% 0,16% 

Camdeboo 30,1% 58 9% 19,6% 9,5% 82,1% 55,1% 94,1% 1,08% 

Blue Crane 
Route 

30,7% 56,8 10,5% 18,9% 6,3% 80,5% 51,4% 86,9% 0,17% 

Baviaans 29,4% 60,2 8% 16,4% 4,7% 73% 70,4% 89,2% 0,5% 

Inxuba 
Yethemba 

25,7% 54,7 10,7% 20% 8,8% 87,3% 68,2% 95,6% 0,83% 

Tsolwana 38,2% 70,5 16% 13,9% 5% 17,7% 17,1% 88% 0,23% 

Lukanji 36,8% 59,8 7,8% 22,1% 11,4% 64,9% 49,9% 90,9% 0,48% 

Inkwanca 39,3% 59,9 13,4% 15,2% 7,2% 86,1% 29,7% 91,7% 0,82% 

Nxuba 42% 62,4 6,3% 15,1% 6,2% 62,8% 43,2% 92,2% -0,23% 

Nkonkobe 48,1% 61,3 7,2% 17% 7,1% 30,2% 20,1% 88,4% -0,21% 

Beaufort 
West 

25,5% 59,7 10,1% 23,6% 6,5% 83,2% 81,3% 92% 1,36% 

Laingsburg 17,9% 50,9 11,7% 16,7% 8,7% 68,1% 66,3% 79,4% 2,16% 

Prince 
Albert 

19,4% 56,2 9,1% 16,9% 8,5% 63,9% 69,7% 86,4% 2,23% 

Witzenberg 7,6% 42 6,6% 18,2% 5,8% 86,9% 78,8% 93,4% 2,64% 

Ubuntu 29,1% 63,5 16,4% 18,7% 6% 64,3% 49,2% 84,8% 1,27% 

Umsobomvu 33% 59,3 16,3% 23,1% 6,3% 68,7% 45,1% 86,7% 1,83% 

Hantam 11,8% 55,6 14,4% 18,8% 8,1% 53,7% 59,8% 76,9% 0,59% 

Karoo HL 14,6% 60,5 18,4% 16,9% 8,7% 39,4% 59,8% 64,9% 1,8% 
Statistics South Africa, Census 2011 



Image copyright: Petroleum Agency SA 

3-5 km 

3-5 km 

The surface footprint 



 



 



“ in my back yard?” 

Pennsylvania, USA 



 



Fracking site before and after 









Shale Gas Development is more like a 
manufacturing industry than off-shore oil and gas 
production. Some of it will be very hard to evaluate 
accurately. 

As, for example, the inverse relationship when:  
the Oil Price rises, the Shale Gas price drops & 
the Oil Price drops, the Gas Price rises.  

(But non-linearly) 

 There is enormous complexity in lag times 

And how is the gas going to be used? 

 



What size of the Global gas pie are we looking at, and 
what potential returns? 

South Africa 
guestimates: 

25 TCF 

 Range from 500 - 30 000 TCF 

USA output in 
2010: 

5 TCF 

15 000 

TCF -  1012 

100000000000 

Trillion Cubic Feet 

  

5 TCF =  
US $ 20 billion 

 R 1 Trillion 

Argentina 



For Sale and/or Hire 

 

Cash operating cost levels - fall in the $11,000-$13,000/day range for these types of rigs  

                                                                              OpC 

The rig count (-55%) 
 

The average going rate for rigs in the spot market in some unconventional plays is 
making new lows and nearing $16,000/day - just $3,000/day above the high end of 
the cash operating cost range.  



What have we learned about shale gas? 
There is  Gas  

Between 10-25 TCF is potentially extractable 
 (Mossgas = less than 2 TCF) 

Most of it restricted to Eastern Cape 

DST has commissioned a Technical Readiness Report  
(1 years study; completed in July 2015, but not released) 

DEA/DMR/DWA have commissioned a Strategic EA 
 (2 year study, commenced in June 2015) 

DMR gazetted exploration regulations June 03, 2015 

 Exploration likely to happened in 2016/2020 

Catching up to do in a relatively short time period 





A need for shale gas baseline study in the Karoo 



Towards a pre-fracking baseline data-
base for the Karoo  

Baseline studies are part of a critical first phase 
towards the development and capacitation of a 
robust monitoring and evaluation program for 
upstream and downstream gas development in the 
Karoo. 

 

 

Central to the rationale for a Karoo baseline study 
then is the need for effective monitoring before, 
during and after hydraulic fracturing. 

In absence of baseline data, effective regulation of 
the sector will not be possible.  



• The lack of baseline studies has makes it 
difficult to distinguish between ambient 
pollution and incremental pollution from 
shale gas activities 



 

So, where is it going to start 
first; and where not? 



Where not? 
Gas shales too shallow 



SKA –– Science heritage site 
 out of bounds  



Succulent Karoo  
UNESCO World Heritage site 
(proposed); should be out of bounds? 



 

What’s left? 

Out of Bounds 



NMMU identified ‘Hotspot’ 



 

    What is NMMU/Academia doing? 



NMMU KAROO SHALE GAS BASELINE STUDY COMPONENTS 

1. Ground-water monitoring and 
Analysis 

 

2. Surface and Critical zone changes 
 

 

3. Gas flow detection (how much 
and what kind of gas is leaking now) 

 
 

4. Socio-economic and Risk analysis;  
(civic science, and downstream 
effects of resources) 

5. Micro Earthquake Detection and 
Deep Imaging of the Karoo 

104 





Hydrogeology & Groundwater Monitoring Airborne Geophysics – UAV Training  

Water Chemistry & Methane Gas Analysis  Deep Geophysics & Magneto tuleric Study  



Surface Ecosystems Monitoring   

Micro Earthquake Measurements  



Deep Geophysics: Microseismics 

3-D isotropic shear velocity model 

 Ambiant seismic noise is 
recorded  

 Data modelling show 
distinct geological 
formations between 
north and south of 
latitude 33.3 deg South 

 Seismic contrast exist 
down to at least 5 km 
depth and  expose the 
varying contact 
between the Karoo 
Supergroup and the 
Cape Supergroup 

location of the stations 

Shallowest                Deepest 



Africa’s soil engineers: Termites 
 

termite mounds promote ecological health  



SOCIAL PARTICIPATION, STAKEHOLDER 
ENGAGEMENT, AND CITIZEN SCIENCE 
 



Community Engagement  
ROUND TABLE  

MEETINGS 

21 October 2015 
Vusubuntu Cultural Village 
Cradock, Eastern Cape 



Our Approach Led By Social Engagement and 
Citizen Science 

Ongoing 
M&E 

Field Work 
(By Citizen 
Scientists) 

Training 
Program 

Citizen 
Science 

Engagement 

Town Hall 
Meetings 

Meetings 
with 

leadership in 
DMs and 

LMs 

Farmer Buy-
in and 

Participation  



 





The Social 
License to 

Operate 

• Inadequate Public consultation and feedback to date with 
IAPs (Trust Deficit & Reputational Issues) 

• A need for deeper and more extensive consultation and 
education (Asymmetric Access to information) 

• Impact of this on social cohesion and tensions between 
communities (Rich landowners vs Poorer communities)   

Capacity & 
Coordination 

Challenge 

• Capacity, Skills, and Knowledge gaps across Industry & 
Regulators  

• Coordination and Planning inadequate across all spheres 

• Areas such as Community health, Disaster Management, 
Infrastructure Maintenance and Development 

• Spatial Planning and Resource Planning (Land use and 
Water security) 

Regulatory  
Environment 

• Land Rights & Land Restitution (Land Rights Amendment 
Bill of 2013)  

• Mineral Rights & Minerals and Petroleum Development Bill 
(MPDA, 2013) (State Control and the Uranium Province)  

• Draft Regulations for Hydraulic Fracturing (2013) 

• Amendments to NEMA (2014)  

• Spatial Planning & Land Use (SPLUMA, 2013) 

• SKA (legislated buffer-zones), and protected areas) 

Complexity 
and 

Uncertainty 
of SGD 

• Economic Viability uncertainties (Depressed oil price, and 
well productivity ?) 

• Small Town & Rural Municipalities already challenged 

• Indigenous Rights (Khoi & San),  

• Unresolved Land and Agrarian Reform Processes 

• Infrastructure maintenance (O&M) related to Water, Sewage, 
Waste disposal, and road infrastructure 

ISSU
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Developing a Karoo ground-
water monitoring program with 
community-based participation   
 



CITIZEN SCIENCE 
ENGAGEMENT/TRAINING & 
DEPLOYMENT 

Public participation 
 -Umthathi nxaxheba / Ulungiso 
 in scientific research  
 

Developing a Karoo ground-water monitoring  
program with community-based participation   
 



CITIZEN SCIENCE   

118 

Smart technology and communication for teaching and learning on site/ 

Linked to NMMU 



Lack of S&T 
facilities 
and ‘Know 
How’ at SA 
Universities 

We need more engineers and social scientists 



Future capacity building developments   



Future Baseline Studies and S&T Training: 
 Controlled Drilling Laboratory 

 



Deep S&T Drilling site (9km) 





Cleaning, Labeling and Describing the Core 





The Legislative Environment for Shale Gas  

The Bill of Rights in the Constitution 
(1996) 

Mineral and Petroleum Resources 
Development Act (2002) 

National Water Act (1998)  
National Environmental 
Management Act, 1998 (NEMA) and 
NEMLA (2013) 

Regulations for Petroleum 
Exploration and Production (2015). 
API-based 

Spatial Planning and Land Use 
Management Act (SPLUMA) (2014). 

Cogta - Dept of cooperative 
governance and traditional affairs 



The Social 
License to 

Operate 

• Inadequate Public consultation and feedback to date with 
IAPs (by Govt. and Industry) 

• A need for deeper and more extensive consultation and 
education (Asymmetric Access to information) 

• Impact of this on social cohesion and tensions between 
communities (Rich landowners vs Poorer communities)   

Capacity & 
Coordination 

Challenge 

• Skills and Knowledge gaps across Industry & Regulators 

• Coordination and Planning across all spheres 

• Areas such as Community health, Disaster Management, and 
Infrastructure Maintenance and Development 

• Spatial Planning  and Land Use Management 

Regulatory  
Environment 

• Land Rights & Land Restitution (Land Rights Amendment 
Bill of 2013)  

• Mineral Rights & Minerals and Petroleum Development Bill 
(MPDA, 2013) (Strategic State Control and Experience in the 
Uranium Province)  

• Draft Regulations for Hydraulic Fracturing (2013-2015) 

• Amendments to NEMA (2013) 

• Spatial Planning & Land Use (SPUMLA, 2013) 

• SKA (legislated buffer-zone, and protected) 

Complexity and 
Uncertainty of 

SGD 

• Economic Viability uncertainties (‘Big Debate-Bust or 
Boom?’) 

• Small Town & Rural Municipalities already challenged 

• Water Quality Management and provisioning (Blue/Green 
Drop compliance) 

• Infrastructure maintenance (O&M) related to Water, Sewage 
and Waste disposal 



 

Forgotten Landscapes 



Earning a social licence to operate 

• It is important that credible and impartial 
sources of knowledge communicate scientific 
and socio-economic facts, models, anticipated 
outcomes and uncertainties, to communities 
likely to be impacted by unconventional gas 
developments, in a readily accessible way, and 
to do so within the context of community 
values. 



Waterford, just outside Jansenville 

 

This was once a township with over 100 families, before removals from 
here in 1965-68. By 1968 the last families were removed.  
The farmer's fences now stand on the land that is currently under a land 
claim. The open field where peoples' homes once were - all that remains 
is the old school of the Xhosa community who used to stay here. 



 

Science/Heritage HOTSPOTS:  
PristineEnvironment/Biodiversity/Geology/ 
Archaeology/Atmospheric (SKA) 

Technical Know-How:  
over/underestimation estimation of resources/reserves 

Infrastructure: 
upstream/downstream development/experience.  

Nationalisation of the Resources:  
Land Ownership – Relooked at the  1913 Land Act (from 
2008), and now re-opening of land-claims (Restitution of Land 
Rights amendment act – to close 2019), which essentially 

excluded ‘indigenous’ land ownership in much of the region. 

Cost/Benefit Analyses - better baseline studies 

Specific dilemmas for  best practice in policy and regulation/legislation facing RSA 



Karoo Dilemmas  
Sharing Resource Developments in the Karoo   

What should be the goal? 

 

Retaining a Sense of Place for all 
 



For the foreseeable future 

More renewables, and more fossil fuels. More 
access to power, and more deaths related to lack 
of access. Lots of American oil/gas, and more 
OPEC oil.  

 

If there is a single thread connecting all these 
trends, it is that a global energy revolution is not 
nigh. But an energy evolution is very much under 
way. 



What skills needs are anticipated for this project and the country as a 
whole?  

What job opportunities will exist for the communities in the area 
Wherein shale gas extraction and exploration will be happening? 

• Artisans: electricians, welders, infrastructure developments (roads; gas pipes) and maintenance; painters, 
cleaning, security, entrepreneurs; small instrument ‘fixers’/maintenance.  

         you name it when you are setting up a drill site on the ground.  

• Transport: lots of  truck-drivers and vehicle service/maintenance/suppliers. 

• Environmentalists: people that can collect, store, send and document samples. Local sample testing sites – 
water and soil chemistry. 

• Social services and that means also health facilities: Nurses, clinics ; gyms etc. 

• Entertainment: internet – mobile communication facilities, service providers for TV, Cell phones etc.; sporting 
facilities  and   

• Food and beverage services   

• Hotels and guesthouses;  cleaning services 

• Engineers, lots of low end, fewer high end. 

• Scientists and especially water and pollution monitoring services – local and national consultancies; much of it 
chemical forensics 

• Civic engagement : Short courses for all the above; skills development; the social capital developments; 
and  ETHICS for all the above/ continues education/training  facilities 

• Civic Science  and Crowdsourching 
 



 

Need for better communication with the media 



The world’s largest private coal 
company just went bankrupt 

• In a move that has environmentalists hunting for 
graves to dance on, Peabody Energy, the world’s 
largest private-sector coal company, has filed for 
bankruptcy. 

• It’s the fourth major U.S. coal company to go 
bankrupt in the last year. The dirtiest fossil fuel 
sector has been hit hard by the natural gas boom 
and dropping prices for renewables. Further 
adding to coal’s woes are Obama’s pending Clean 
Power Plan and aggressive anti-coal organizing by 
climate activists. 


