
 

 

 
                                      2nd Floor, Springtime Studios,     
                                  1 Scott Road, Observatory, 7925     
                                  Cape Town, South Africa    
                                  Tel 021 447 1647, Fax 086 730 9098   
                                  Email info@cer.org.za, www.cer.org.za   
 
 

Centre for Environmental Rights NPC is a non-profit company with registration number 2009/020736/08, NPO Ref 075-863, PBO No. 930032226 and a Law Clinic registered with the Law Society of the 
Cape of Good Hope  I  Directors: Mohamed Saliem Fakir, Melissa Fourie (Executive), Tracy-Lynn Humby, Stephen Mark Law (Chair), Karabo Matlawa Maelane I 
Attorneys: Aadila Agjee, Tracey Laurel Davies, Melissa Fourie, Catherine Horsfield, Robyn Elizabeth Hugo, Sylvia Kamanja, Matome Lethabo Kapa, Nicole Löser, Suzanne Karen Powell, Christine Karin 
Reddell, Marthán Theart I Office Manager: Li-Fen Chien I Candidate Attorneys: Thobeka Amanda Gumede, Nathan Peter-John Philander I 

 
 
 
 
The HoD: Electricity Licensing and Compliance Department 
National Energy Regulator of South Africa 
Kulawula House 
526 Madiba Street 
Arcadia 
Pretoria 
 
For the attention of:  
 
Tamai Hore 
Senior Engineer: Generation Licensing 
National Energy Regulator of South Africa 
By email: tamai.hore@nersa.org.za  
 
Siphiwe Khumalo 
National Energy Regulator of South Africa 
By email: siphiwe.khumalo@nersa.org.za  
 
Copied to: 
 
Harutoshi Nakamura  
Thabametsi Power Company (Pty) Limited 
By email: Harutoshi-Nakamura@marubeni.com  
 
Gerhard Rudolph 
Baker & McKenzie 
By email: Gerhard.Rudolph@bakermckenzie.com  
 

Our ref: CER 12.4/RH/NL 
15 December 2016 

 
 

 
Dear Sirs  
 
WRITTEN OBJECTIONS TO THABAMETSI’S NERSA LICENCE APPLICATION 
 
1. We act for Earthlife Africa Johannesburg (“our client”).  

 
2. We submit, under cover of this letter, our client’s objections to the licence application lodged with the National 

Energy Regulator of South Africa (NERSA) by Thabametsi Power Company (Pty) Limited. 
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3. Please find attached, marked “Annexure A”, our client’s written objections to the application, in the form of an 

affidavit as required, along with 8 annexures to the affidavit marked A1 to A8. 
 

4. We confirm that you have granted us an extension for the submission of comments, to 10 January 2017.  It 
subsequently transpired that our client will not be available on or before the 10 January 2017 to make the 
objections, accordingly our client has had to submit objections now, with very limited time for consideration and 
comment, in order to meet the deadline.  We still do not regard this as an adequate time period for the submission 
of objections, and we trust, that we will have a further opportunity to make submissions in a public hearing next 
year. 

 

5. We attach a PDF unsigned copy of the affidavit, for your ease of reference in accessing the numerous links 
referenced in the objections. We have refrained from attaching all documents referred to in order to limit the 
volume of the affidavit.  Please, however, let us know if you require copies of any of the referenced records, which 
have not been attached. 

 

6. We will wait to hear from you regarding the public hearings to be held in relation to this application.  We point 
out that it would be reasonable to give at least 30 days’ notice of the proposed hearing date, in order for our 
client to adequately prepare. 

 
7. Kindly confirm receipt and let us know should you have any queries or require any further information. 
 
Yours faithfully 
CENTRE FOR ENVIRONMENTAL RIGHTS 
 

per:   
 
Nicole Loser 
Attorney 
Direct email: nloser@cer.org.za 
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Introduction 
This document analyzes the existing scientific body of information on how flows of the Mokolo 
and Crocodile (West)1 rivers of South Africa will be impacted by anthropogenic climate change in 
the 21st century.  These two rivers, which partially share catchment boundaries, lie south and 
southwest of Pretoria and are in the Limpopo, Gauteng and North West provinces. The analysis 
uses state-of-the-art science from the Intergovernmental Panel on Climate Change (IPCC), a 2017 
climate change atlas featuring high resolution climate projections issued by the South African 
Weather Service, and recent peer-reviewed papers on the impacts of rising temperatures on river 
flows in the American Southwest. The American Southwest was chosen as a suitable analog 
because it features a semi-arid climate with some similarities to South Africa and because relevant 
climate change scientific work has already been performed in this area. 
 
The author of this document is a senior scientist at Colorado State University in Fort Collins, 
Colorado. He participated as a contributing author to the 5th IPCC report, was a co-author of two 
United States National Climate Change Assessments (in 2009, and upcoming in 2018) and has 
numerous peer-reviewed publications on how climate change will impact river hydrology.  
 
This effort is a qualitative analysis of future flows.  Although it would be possible to perform a 
quantitative analysis using this same information input into a hydrology model or models, it is very 
likely that these quantitative results would provide false precision without additional accuracy 
over the qualitative findings herein. This is because hydrology models need highly detailed data, 
which is constructed from the same data used herein.  Unfortunately, that highly precise data has 
additional uncertainties built into it.   
 
The document first reviews current temperature and precipitation trends in the region, then looks 
at medium resolution global climate model projections from the IPCC and high resolution 
projections from the South African Weather Service. Next, it discusses peer-reviewed findings 
about how temperature increases are already decreasing river flows in the American Southwest, 
how projected temperature increases will further reduce river flows and why these findings also 
apply to South Africa. It concludes with a summary of the findings including likelihoods.  
  

                                                        
1 South Africa features two Crocodile Rivers.  To avoid confusion, the western river is generally referred to as the 
“Crocodile (West) River” in official documents and that convention is used throughout this document.  
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Mokolo River Background 
The Mokolo River is a tributary of the Limpopo River and lies entirely within Limpopo Province, 
South Africa.  It flows from south to north, with headwaters near the Western part of the 
Waterberg region between 1200 and 1600 meters above sea level. The Mokolo is part of the 
Limpopo Water Management Area (WMA). The basin area is approximately 8400 km2 and the 
annual flow, according to the most recent data available, is almost 300 million cubic meters 
(Department: Water Affairs, South Africa 2008). Annual precipitation in the basin varies from 
700mm/year in the Waterberg to 400 mm/year in the lower Limpopo Plain (Department of 
Environmental Affairs and Tourism 2006). Average air temperatures range from 14 °C in the South 
to 22 °C in the North (Department of Environmental Affairs and Tourism 2006). There is only one 
dam on the river, the Mokolo Dam, which creates an impoundment of 145.5 million cubic meters, 
about half the annual flow. The river is fully used with 87% devoted to agricultural uses, some for 
domestic water supply and some for power plant cooling near Lephalale.  The catchment along 
with the Crocodile (West) catchment is shown in Figures 1 and 2. 
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Mokolo and Crocodile River catchments. Note that the Crocodile and Mokolo share a 
catchment boundary at the upper southwest edge of the Mokolo. In the lower reaches of the 
Crocodile, the Matlabas River catchment sits between the Crocodile and the Mokolo. Source: 
Basson and Rossouw 2008 

Figure 1: Mokolo and Crocodile (West) Catchments 
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Crocodile (West) River Background 
The Crocodile (West) River drains portions of three provinces in South Africa, the southern part of 
Gauteng, the northeast corner of North West, and the southwest part of Limpopo.  The Limpopo 
River begins where the Crocodile and the Marico Rivers join. Several large dams including the 
Hartbeespoort, Rooikopjes, Vaalkop, Roodeplaat, Klipvoor and Molatedi are in the basin. The 
Crocodile, along with the Marico, and a tributary of the Orange, the Malopo, comprise the 
Crocodile (West) Marico Water Management Area (WMA).   
 
The natural flows in the Crocodile have been fully developed and most of the tributaries and the 
mainstem are highly regulated (Basson and Rossouw 2008). Water requirements in 2010 were 
estimated at 674 million cubic meters for domestic uses, 268 million cubic meters for irrigation 
and 93 million cubic meters for mining power and industry for a total of 1035 million cubic meters  
(Schroder, Van Rooyen, and Rossouw 2012). Demand substantially exceeds the native supply and 
much of the supply is imported from the adjoining Vaal River system. By 2030, water demands are 
expected to grow to 1400 million cubic meters, an increase of 35% from 2010, with the new 
demand met by additional imports (Basson and Rossouw 2008). Water quality in the basin is 
severely compromised by return flows from urban and industrial users. The impoundments behind 
Hartbeespoort and Roodeplaat dams are highly eutrophic due to excess nutrients (Schroder, Van 
Rooyen, and Rossouw 2012).  
 
The climate is semi-arid to arid, and rainfall is seasonal with most occurring during the summer as 
thunderstorms. Mean annual rainfall varies from 400 to 800mm with decreases from east to west 
and from north to south.  Mean annual evaporation ranges from 1600mm in the south to around 
2000 in the north.  Mean annual temperature varies from 18 to 20 °C. Altitude ranges from 900m 
at the confluence of the Crocodile and the Marico to 1700m at the upper end of the basin. The 
WMA is the 2nd most populous in the country, with 6.7m mostly urban residents in 2001.  
 
 
 



21st Century Climate Change Impacts on Mokolo and Crocodile (West) River Flows  6 

 
Alternative view of Crocodile (West) and Mokolo River catchments. Source: Schroder, Van Rooyen and Rossouw 
2012. 

Figure 2: Alternative view of Crocodile (West) and Mokolo River catchments 
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African Temperature Trend 1901-2012. Source: 
Adapted from Figure 22-1 from IPCC 5th Assessment 
Africa Chapter (Niang et al. 2014) 

Figure 3: 20th Century Temperature Trends over 
Africa 

 

 
African Precipitation Trend 1951-2012. Hatched 
areas are not statistically significant. Source: 
Adapted from Figure 22-1 from IPCC 5th Assessment 
Africa Chapter (Niang et al. 2014) 

Figure 4 : 20th Century Precipitation Trends over 
Africa 

Historic Precipitation Trends 
The IPCC 5th Assessment shows a 
slight decreasing trend in 
precipitation of between 10% and 
25% in the general region of Mokolo 
and Crocodile (West) catchments 
for the period 1951-2010 (Figure 4).  
This trend is not statistically 
significant, as indicated by the 
hatching in the figure.  
 

Historic Temperature Trends 
The IPCC 5th Assessment shows an 
increasing temperature trend of 
approximately 1°C from 1901-2012 
over the general region of the Mokolo 
and Crocodile (West) catchments, 
comparable to most areas in Africa and 
around the world. Scientific studies are 
clear that this temperature increase is 
due to human emissions of greenhouse 
gasses.  
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IPCC Global Climate Model Temperature and Precipitation 21st Century Projections 
The Fifth IPCC Assessment published projections in 2013 for South Africa from the full suite of 39 
global climate models used in the assessment (Collins et al. 2013).  These results in general show 
substantial increases in temperature, and a strong tendency towards less precipitation over most 
parts of South Africa including the Mokolo and Crocodile (West) catchments. There is, however, a 
wide range of outcomes from more modest to very serious temperature increases, and from 
precipitation declines to precipitation increases depending on the model, future greenhouse gas 
emissions, and the exact area in South Africa. This finding is to be expected given the large number 
of models and the topographic and climatic complexity of South Africa.  
 
Most climate models used by the IPPC are medium resolution with most grid boxes about 100km 
long on each side for a total area of 10,000km2. While the lack of resolution can be a limitation 
when investigating results in small areas, global climate models can still be very helpful in 
visualizing broad temperature and precipitation patterns. At 8400km2, the Mokolo Basin would be 
represented by approximately one grid box in most models.  Agreement, or disagreement, among 
the large number of models can be helpful in characterizing the likely future with more agreement 
indicative of more likely outcomes.  
 
All IPCC models are run under the same four future greenhouse gas emissions scenarios so that 
results across models and across different emissions trajectories can be compared.  These 
emissions scenarios range from low (RCP2.6), somewhat reduced (RCP4.5), high (RCP6.0) and very 
high (RCP8.5)2.  This analysis will focus on RCP4.5 and RCP8.5 as they span the most likely future 
trajectories given current emissions and policy. RCP2.6 is a trajectory that results in meeting the 
Paris target of 2°C warming but current commitments to that agreement have nowhere near the 
necessary emissions reductions to utilize this path in this study (UNEP 2017).  The IPCC also 
produces an Annex (IPCC 2013a) and separate documents for RCPs 2.6 (IPCC 2013b) , 4.5 (IPCC 
2013c) and 8.5 (IPCC 2013d) to accompany Collins et al. (2017), which provide additional spatially 
explicit information on model results, including, importantly, model agreement.   
 
IPCC Model Ranges, Social and Scientific Uncertainty, and Risk 
IPCC model results show a broad range of projections.  The range arises from two different 
uncertainties, one dealing with future human decisions about when and how much to reduce 
greenhouse gas emissions, and one dealing with how the Earth will respond to greenhouse gasses.  
The first uncertainty is captured by the different emissions scenarios, i.e., RCP8.5 vs RCP4.5.  This 
uncertainty is not a scientific question but rather one of technology, economics, politics, and other 
social factors.  By comparing different emissions scenarios, one can see how important these 
factors are in determining the range of future climate change. 
 

                                                        
2 The number in the RCP represents the additional energy in watts per square meter that greenhouse gasses capture 
and re-radiate back to the surface of the Earth in the year 2100 relative to pre-industrial conditions. Thus, the 
greenhouse gasses in RCP2.6 add an additional 2.6 watts of heat energy per every square meter of the Earth’s surface 
relative to a case where no additional greenhouse gasses were present. RCP8.5 has about 3 times the energy in 
RCP2.6 (8.5/2.6 = 3.2).  
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The second uncertainty is a scientific uncertainty and is captured by the spread of model 
projections within a single emissions scenario.  Scientists use the concept of ‘percentiles’ to show 
the range of scientific uncertainty from model outputs.  The easiest way to explain percentiles is to 
assume that there are 100 projections of future warming temperatures.  If the projections are 
ordered from warm to hot, the 10th percentile output would be the 10th warmest model and the 
90th percentile output would be the 90th warmest model, i.e., 10 models down from the hottest 
model.   
 
Both the absolute value of the warming and the spread of model results, shown as either the 10th 
to 90th percentiles (SA Climate Atlas) or the 25th to 75th percentiles (IPCC), should be evaluated to 
understand the scientific uncertainty and the future risk. If the 10th to 90th or 25th to 75th 
percentile spread is wide, one can assume that there is less scientific certainty around the future.  
Conversely, if the model spread is narrow there is less scientific uncertainty.  The absolute value of 
the warming at each percentile gives an idea of the future risk.  Lower absolute temperature 
values are less risky for human and natural systems.  Precipitation is more complex. Less 
precipitation can mean higher risk of water shortages.  Higher precipitation may counteract 
additional evaporation from warming, but may also result in more floods. Thus, a narrow spread of 
model projections with relatively small absolute changes should be considered less risky. 
Conversely, a wide spread ranging from small to large absolute changes has a higher risk for 
human and natural systems. In general, lower greenhouse gas emissions scenarios, e.g. RCP2.6 or 
RCP4.5, have less spread and lower absolute values and hence are considered less risky than 
higher scenarios, e.g. RCP6.0 or RCP8.5. 
 
Finally, if there are less than 100 models, then the percentiles are adjusted accordingly: with 50 
models, for example, the 10th percentile would be the 5th ranked model and the 90th percentile 
would be the 45th ranked model.  The same ranking is done with precipitation, with the standard 
convention being that the 10th percentile model is on the dry side and the 90th percentile is on the 
wet side of the ordered rankings.  By definition, the median model is the 50th percentile and is 
exactly in the middle of the model rankings.  
 
IPCC Temperature Projections 
Under somewhat reduced greenhouse gas emissions (RCP4.5), the full suite of IPCC climate models 
estimate mean warming of ~2 °C relative to a 1986-2005 baseline by mid-century in an area of 
Southern Africa that includes South Africa. (Figure 5, thick light blue line3. Also see Figure 6, large 
rectangular box, for what constitutes ‘Southern Africa’.) At end-century, mean RCP 4.5 warming is 
~2.25°C.  Under high emissions (RCP8.5) at mid-century, mean warming is projected to be ~2.5°C, 
and at end-century mean warming is expected to ~5.25°C (Figure 5, thick red line).  It is important 
to note that all models project significant warming.  Similar temperatures for mid-century under 
RCP4.5 and RCP8.5 occur because the two emissions pathways are substantially the same up to 

                                                        
3 The medians, i.e., 50th percentile results and other percentiles are shown at the far right in the figures with ‘box and 
whiskers’ plots. See the figure captions for an explanation of these diagrams. The medians are slightly less than the 
means because the distribution of model runs in each RCP is not symmetrical and contains a few runs with very high 
temperatures. These runs push the average higher without affecting the median results.  
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this point. Temperature projection increases in global climate models are derived from physics and 
are very robust, although as can be seen there are significant differences among the models as 
indicated by the cloud of thin colored lines for each emissions scenario.  
 

 

Projected Changes in Temperature throughout 21st Century under low (RCP2.6, dark blue) moderate (RCP4.5, light 
blue), high (RCP6.0, orange, mostly obscured) and very high (RCP8.5, red) greenhouse gas emissions. The multi-
model mean is shown as a thick colored line and all model runs for a given RCP as a colored ‘cloud’. On right, box 
and whisker plots showing 5th (lower whisker), 25th (bottom of box), 50th (mid-line in box), 75th (top of box) and 95th 
(upper whisker) percentiles of temperature increases. Temperatures are averaged over the land areas shown in the 
big rectangular box over Southern Africa in Figure 6.. Source: IPCC,  Collins et al. 2013 

Figure 5: IPCC projected temperatures over Southern Africa 

Spatially explicit future temperature increases under RCP4.5 can be seen in Figure 6 and RCP8.5 in 
Figure 7.  A small black box has been placed over the approximate area of the Mokolo and 
Crocodile (West) rivers. Three future periods (rows: early, mid, and late century) and three 
different percentiles (columns: warm=25th percentile, median=50th percentile, and hot=75th 
percentile) are shown.  
 
To summarize, all of the images show warming, with more warming later in century (bottom 
rows), and of course, more warming from warm (left) to hot models (right). Under RCP4.5 at the 
end of the century median warming is approximately 2.5°C and under RCP8.5 the warming is 
approximately 4.5°C.  Both of these exceed the Paris target of 2°C warming with the RCP8.5 
warming more than twice the desired goal.  
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Projected changes in annual temperature under RCP4.5 for early century (top row), mid-century (middle row), and end-
century (bottom row). Columns are for warm (25th percentile, left), median (50th percentile, middle) and hot (75th 
percentile, right.) Lack of hatching and solid colors indicate substantial model agreement for all results. The small black 
box represents the approximate area of the Mokolo and Crocodile catchments. Source: IPCC 2013c 

Figure 6: IPCC RCP4.5 Southern Africa map of 21st century projected temperatures 
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Projected changes in annual temperature under RCP8.5 for early century (top row), mid-century (middle row), and end-
century (bottom row). Columns are for warm (25th percentile, left), median (50th percentile, middle) and hot (75th 
percentile, right). Solid colors without hatching indicates substantial model agreement. The small black box represents 
the approximate area of the Mokolo and Crocodile catchments. Source: IPCC 2013d 

Figure 7:  IPCC RCP8.5 Southern Africa map of 21st century projected temperatures 

 
IPCC Precipitation Projections 
Averaged over all of Southern Africa, under all emissions scenarios, multi-model mean results 
show a decline in precipitation (thick lines), with the size of the decline generally proportional to 
the emissions pathway (Figure 8). For all models, however, the figure implies that there is a wide 
range of model outcomes, as indicated by the spread of the colored clouds. Under the highest 
emissions scenario (RCP8.5, red), at mid-century precipitation shows a slight multi-model mean 
decline but by end-century significant precipitation decreases are evident in the mean (thick line) 
results. The box and whisker plots show the declines clearly, with 75% of the models in RCP4.5 
showing a decline (upper edge of the box at 0) and 95% of the RCP8.5 models (upper whisker at 0) 
showing a decline by end of century.  
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Historic and Projected Changes in precipitation throughout 21st Century under low (RCP2.6) moderate (RCP4.5), 
high (RCP6.0) and very high (RCP8.5) greenhouse gas emissions. The multi-model mean is shown as a thick line and 
all model runs as a colored ‘cloud’. On right, boxplots showing 5th, 25th, 50th, 75th and 95th percentiles of 
temperature increases. Results are averaged over the land areas shown in the rectangular box over Southern Africa 
in Figure 6. Source: IPCC,  (Collins et al. 2013) 

Figure 8:  IPCC projected precipitation over Southern Africa 

 
Spatially explicit results for RCP4.5 for a number of future periods (near future, mid-century, end-
century) and by model spread (25th, 50th, 75th percentiles) can be seen in Figure 9. Similarly, results 
for RCP8.5 for a number of future periods (near future, mid-century, end-century) and by model 
spread (25th, 50th, 75th percentiles) can be seen in Figure 10. These maps show percent changes in 
precipitation compared to the 1986-2005 baseline period.  
 
For RCP4.5, the 25th and 50th percentile maps show modest drying in the Mokolo and Crocodile 
region for all three future periods. The 75th percentile (wettest models, right column) shows 
modest precipitation increases in all three periods. Almost all maps show hatching, indicating poor 
model agreement.  
 
For RCP8.5, the 25th and 50th percentile maps show significant drying in the Mokolo and Crocodile 
region for all three future periods.  The 75th percentile maps (the wettest models, right column) 
show a modest precipitation increase in the 0 to 10% range for the near future and mid-century 
but drying by end-century. About half of the maps show hatching, indicating poor model 
agreement.  
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Precipitation projections, unlike temperatures, are subject to much greater uncertainty.  
Precipitation in global climate models is “parameterized”, meaning that precipitation is based on 
statistical relationships rather than on pure physics, as is temperature. Parameterizations are a 
way to overcome existing computational limits associated with modeling the physics of clouds. 
Finally, it is important to note that precipitation is not runoff.  Runoff only occurs after 
environmental demands for moisture are met. Higher evaporative loads caused by increasing 
temperatures can negate modest precipitation increases.  This is discussed further below.  
 
To summarize, two-thirds of the RCP4.5 results show drying in the Mokolo and Crocodile regions 
at both mid-century and end-century. Under RCP8.5 with its higher warming, five-sixths of the 
results show drying at mid-century and end-century. Only the wettest models under RCP4.5 and 
RCP8.5 show modest precipitation increases. Because modest precipitation increases can be 
overwhelmed by increasing evaporation due to higher temperatures, these results suggest a drier 
future is the most likely outcome.  
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Projected changes in annual precipitation under RCP4.5 for early century (top row), mid-century (middle row), and end-
century (bottom row). Columns are for dry (25th percentile, left), median (50th percentile, middle) and wet (75th 
percentile, right.) Hatching indicates less model agreement, solid colors substantial model agreement. Note that 6 of 
the 9 boxes show drying. Only the wettest models show 0-10% precipitation increases. The small black box represents 
the approximate area of the Mokolo and Crocodile catchments. Source: IPCC 2013c 

Figure 9:  IPCC RCP4.5 Southern Africa map of 21st century projected precipitation 
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Projected changes in annual precipitation under RCP8.5 for early century (top row), mid-century (middle row), and end-
century (bottom row). Columns are for dry (25th percentile, right), median (50th percentile, middle) and wet (75th 
percentile, left.) Hatching indicates less model agreement, solid colors substantial model agreement. Note that only 
one map, upper right, shows modest 0-10% precipitation increase. All other maps show drying. The small black box 
represents the approximate area of the Mokolo and Crocodile catchments. Source: IPCC 2013d 

Figure 10:  IPCC RCP8.5 Southern Africa map of 21st century projected precipitation 

 
South African Climate Change Reference Atlas Findings 
In March of 2017, the South African Weather Service issued “A Climate Change Reference Atlas” 
(South African Weather Service and Water Research Commission 2017). This effort was based on 
the latest IPCC 5th Assessment global climate models (Coupled Model Intercomparison Project 5 or 
CMIP5).  The climate projections in the document are part of a larger effort known as the 
Coordinated Regional Downscaling Experiment  (“CORDEX”), which is designed to provide high 
resolution temperature and precipitation projections for use by decision-makers worldwide 
(Giorgi, Jones, and Asrar 2009). 
 
The temperature and precipitation projections in the atlas cover all of South Africa. They are for 
two future periods 2036-2065 (mid-century), and 2066-2095 (end-century), and cover two future 
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greenhouse gas emissions scenarios, somewhat reduced (RCP4.5) and high emissions (RCP8.5). In 
the main body of the report the projections are shown as annual changes for the period compared 
to a 1976-2005 average.  Finally, the projections are split into dry/warm (10th percentile), median 
(50th percentile), and wet/hot (90th percentile) to show model differences. 
 
Coarse data from nine IPCC global climate models were used to drive a single regional climate 
model, RCM4. RCM4 provides downscaled output in approximately 40km2 grid boxes, substantially 
improving on the 100km2 boxes from the original global climate models.  Instead of roughly one 
grid box for the entire Mokolo basin, RCM4 provides approximately 5 boxes. The output allows us 
to see higher resolution results for all the South Africa provinces.  
 
Downscaling is believed to improve upon some aspects of global climate model output, including  
limitations due to topography. Downscaling is not a panacea, however, as it is still subject to 
problems inherent in the original global climate model.  At some point, increasing computer power 
will allow global climate models to be run at very high resolution, negating the need for 
downscaling, but that future is still a few decades away. Until that time, we will continue to use 
downscaling to get higher resolution climate projections.  
 
The output data are provided in map form for annual (see below) and seasonal changes (see 
Appendix) for temperature increases (in degrees Celsius) and precipitation changes (in mm and 
also by percent change) from a 20th century normal (1976-2005).  The maps delineate the borders 
of all the South African provinces, including Limpopo, Gauteng, and North West where the Mokolo 
and Crocodile (West) catchments exist. The map in Figure 11 has the approximate areas of the two 
catchments shown. In addition, the Atlas shows how the results from the models differ so that 
model agreement can be assessed (blue panels).  In general, the stronger the model agreement, 
the more confidence we can have in their results. Further details are provided in the original 
document.  

 

South African provinces and approximate location of Mokolo Basin (green) and Crocodile 
(West) (blue) catchments with mainstem of river in red. Source: Author   

Figure 11: Approximate Location of Mokolo and Crocodile (West) Catchments 



21st Century Climate Change Impacts on Mokolo and Crocodile (West) River Flows  18 

SA Atlas Temperature Projections 
These high-resolution results show warming across all models in South Africa with warming 
increasing as the century unfolds. These results are reasonably consistent across all models, 
although there are the usual inter-model differences in the amount of future warming due to 
differences in model formulation. As to be expected, higher emissions lead to higher 
temperatures, with annual warming of 2 to 2.5°C by mid-century and 2.5 to 3°C by end-century 
under RCP4.5 (Figure 12). Under RCP8.5 annual median warming is 2 to 2.5°C by mid-century and 
4.5 to 5°C by end-century (Figure 13).  There is less warming on the coasts and more warming in 
the semi-arid interior, an expected pattern. These results are relative to a 1976-2005 baseline.  
 
 

 
Projected annual temperature increases relative to 1976-2005 from mid-range (RCP4.5) climate projections for mid-
century (left two columns) and end-century (right two columns).  Model range is represented from warm (10th 
percentile, bottom), median (50th percentile, middle) and hot (90th percentile, top). The blue panels indicate the 
degree of model agreement with lighter colors indicating greater agreement. Source: Figure 5 from South African 
Climate Change Atlas (South African Weather Service and Water Research Commission 2017) 

 

Figure 12: SA Atlas RCP4.5 projected 21st century temperatures 
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Projected annual temperatures increases relative to 1976-2005 from high-range (RCP8.5) climate projections for 
mid-century (left two columns) and end-century (right two columns).  Model range is represented from warm (10th 
percentile, bottom), median (50th percentile, middle) and hot (90th percentile, top). The blue panels indicate the 
degree of model agreement. Source: Figure 15 from South African Climate Change Atlas (South African Weather 
Service and Water Research Commission 2017) 

Figure 13: SA Atlas RCP8.5 projected 21st century temperatures 

 
SA Atlas Precipitation Projections 
On an annual basis, the results show that the Mokolo catchment will experience a reduction in 
annual precipitation regardless of future emissions (Figures 14-17). Under RCP4.5 and RCP8.5 the 
drying is between 5-10%.  This translates to up to 50mm/year. This finding is very clear from a 
careful study of the figures.  
 
The annual results for the Crocodile (West) are more nuanced with precipitation increases shown 
for portions of the basin for some combinations of emissions scenarios and some periods. Under 
RCP4.5 in mid-century a band of slightly increased precipitation of approximately 20mm/year is 
shown along the North West – Limpopo border (Figure 14, left panels).  This translates to about a 
5% increase for some of the basin averaged over all models (Figure 15, top). The RCP4.5 end-
century results, however, show consistent drying of approximately 20mm or more per year (Figure 
14, right panels). This translates to up to 10% drying averaged over all models (Figure 15, bottom). 
Under RCP8.5 the mid-century pattern is similar to RCP4.5 with 5 to 10mm/year increases over 
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some parts of the basin, but only with the wettest and median models (Figure 16, top left and 
center left panels). Averaged over all model results, however, this translates to slight drying 
(Figure 17, top). By end-century, only the wettest RCP8.5 models still show increases of 
20mm/year while the median and dry models show up to 30mm/year declines (Figure 16, right 
panels). Averaged over all models, the end-century RCP8.5 results show a 5% decline in annual 
precipitation (Figure 17, bottom).  A careful look at the annual average percentage changes in 
Figures 15 and 17 show that only in RCP4.5 mid-century results does a portion of the basin 
experience modest, approximately 5%, increases in precipitation. In all other combinations of 
periods and emissions, the basin dries by approximately 5%.   
 
Additional results by season are shown in the Appendix.  
 
There is a strong positive correlation between the amount of warming and future reductions in 
precipitation with RCP8.5 as evidenced by the darker brown colors in RCP8.5 when compared with 
RCP4.5. Hence, more warming leads to less precipitation.  
 
Precipitation, it must be noted, is not the equivalent of runoff. Runoff only occurs after soil 
moisture is recharged, plants have consumed a water share, and atmospheric moisture demand is 
met or partially met. Thus, it should be noted that even in the few cases where increased 
precipitation is noted, it is highly likely that increased evaporation from warming will overwhelm 
the projected modest precipitation increases, and thus river runoff will likely decrease despite 
modest precipitation increases. End-century median warming was previously shown to range from 
2.5°C to 3.0°C under RCP4.5 and from 4.5°C to 5.0°C under RCP8.5 in the SA Atlas.  
 
This is discussed further below in the context of runoff findings from the American Southwest. 
 



21st Century Climate Change Impacts on Mokolo and Crocodile (West) River Flows  21 

 
Projected annual precipitation changes in millimeters per year for mid-century (left two columns) and end-century 
(right two columns) from mid-range (RCP4.5) climate projections as compared to 1976-2005. Model range is 
represented from dry (10th percentile, bottom), median (50th percentile, middle) and wet (90th percentile, top). The 
blue panels indicate the degree of model agreement with lighter colors indicating greater model agreement. In 
mid-century there are modest (<20 mm/year) precipitation increases in a portion of the Crocodile (West) basin 
along the North West – Limpopo province border. By end-century, however, all maps show consistent drying in the 
Crocodile (West) basin. All 6 maps show drying in the Mokolo basin in Limpopo Province. Source: Figure 6 from 
South African Climate Change Atlas (South African Weather Service and Water Research Commission 2017) 

Figure 14: SA Atlas RCP4.5 projected 21st century precipitation (millimeters) 
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Projected annual precipitation changes from mid-range (RCP4.5) climate projections as a percentage of 1975-2005 
rainfall. The blue panels indicate the degree of model agreement with lighter colors indicating greater model 
agreement. Note that the early century map shows modest (~ 5%) precipitation increases along the Limpopo – 
North West province border in a portion of the Crocodile (West) basin. Both maps show consistent drying in the 
Mokolo basin in Limpopo Province. Source: Figure 25 from South African Climate Change Atlas (South African 
Weather Service and Water Research Commission 2017) 

Figure 15: SA Atlas RCP4.5 projected 21st century precipitation (percent change) 
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Projected annual precipitation changes in millimeters per year for mid-century (left) and end-century (right) from 
high emissions (RCP8.5) climate projections as compared to 1976-2005. Model range is represented from dry (10th 
percentile, bottom), median (50th percentile, middle) and wet (90th percentile, top). The blue panels indicate the 
degree of model agreement with lighter colors indicating greater model agreement. Note that some of the maps 
show very modest (< 20 mm/year) precipitation increases along the Limpopo - North West Province border in a 
portion of the Crocodile (West) basin. The Mokolo basin consistently dries across all maps. Source: Figure 16 from 
South African Climate Change Atlas (South African Weather Service and Water Research Commission 2017) 

Figure 16: SA Atlas RCP8.5 projected 21st century precipitation (millimeters) 
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Projected precipitation changes from high-range (RCP8.5) climate projections. The blue panels indicate the degree of 
model agreement with lighter colors indicating greater model agreement. Note that both maps show drying in the 
Crocodile (West) and Mokolo river basins in Limpopo, North West and Gauteng provinces.  Source: A Climate Change 
Reference Atlas (South African Weather Service and Water Research Commission 2017) 

Figure 17: SA Atlas RCP8.5 projected 21st century precipitation (percent change) 

 
Temperature-Induced Flow Declines 
Recent research from the American Southwest has tied increased temperatures to reductions in 
river flows via modeling, theory, and observations.  The American Southwest is semi-arid, with 
annual precipitation ranging from less than 300mm/year to over 1000 mm/year in higher 
elevations.  It has long been known that higher temperatures on any given day increase water 
demands from plants, and evaporation from soils and water bodies.  Higher temperatures also 
lead to longer growing seasons, another way to increase water use.  
 
One recent study (Seager et al. 2015) found increasing water vapor pressure deficits in the 
American Southwest as temperatures have risen.  Water vapor pressure deficits are the difference 
between the amount of water vapor the atmosphere can hold and the amount of water vapor 
present.  A higher vapor pressure deficit will drive more evaporation.  This finding is in agreement 
with the Clausius-Clapeyron relationship that says the atmosphere can hold approximately 7% 
more moisture per degree Celsius of warming.  In arid or semi-arid moisture-limited environments, 
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as it warms vapor pressure deficits should thus increase as there is not enough moisture to satisfy 
the atmospheric water demand.  In recent years ‘flash droughts’ have increasingly occurred, 
driven in part by these enhanced atmospheric moisture demands (Wang et al. 2016) .  
 
Another study (Vano, Das, and Lettenmaier 2012) investigated how the Colorado River flows are 
sensitive to changes in temperature and precipitation using 5 hydrology models. Starting from 
calibrated hydrologic models, which take temperature, precipitation and other data inputs to 
produce modeled river flows, the authors then adjusted the temperature inputs by a small amount 
to discover the sensitivity of river flows to increases in temperature while holding precipitation 
constant.  The authors found that temperature sensitivity ranged from 3.5%/°C to 10%/°C with a 
midpoint of 6.5%/°C.  Thus 1°C increase would decrease flows by 6.5%.  Similarly, they 
investigated how river flows change with small increases and decreases in precipitation.  
 
Udall and Overpeck (2017) found that in the Colorado River Basin one-third of the recent 2000-
2014 flow decline of 20% has been due to higher temperatures, not a lack of precipitation.  Using 
global climate model projected future temperatures, they then projected temperature-induced 
declines of 20% by 2050 and 35% by 2100 under warming projected by different emissions 
trajectories. Udall and Overpeck found that to counteract these temperature-induced declines, 
precipitation increases of up to 10% by 2050 and 17% by 2100 were needed.  Although 10% and 
17% seem like relatively small numbers, they are not when they occur every year. The wettest 
decade in the 20th century had only increases of 8% per year. This decade led to uncontrolled 
floods on the Colorado River.  
 
Woodhouse and co-authors (2016) found that in recent decades the Colorado River has produced 
less flow than expected for a given amount of precipitation.  They attribute these declines in 
runoff efficiency to higher temperatures in the basin.  Declines in expected runoff have occurred 
both with above normal and below normal precipitation but temperatures during this period have 
been higher than any temperatures recorded during the 20th century.  
 
McCabe and co-authors (2017) found flows in the Colorado River basin have declined by 6% since 
2000 due to higher temperatures.  This is approximately the middle of the range found by Udall 
and Overpeck (2017). Lehner and co-authors (2017) found decreasing runoff efficiency in the Rio 
Grande as temperatures increased.  
 
Taken collectively, these papers indicate that higher temperatures are reducing Colorado River 
flows significantly, and these temperature-induced flow declines will continue.  The results are 
broadly applicable to other arid and semi-arid river basins around the world, including the Mokolo 
and Crocodile (West) rivers in South Africa.  
 
Consecutive Dry Days 
One consistent finding across nearly all climate models is that in the future precipitation will come 
on fewer days, and when it does precipitate, precipitation will also often be heavier.  This has 
already been noted in many parts of the world (Melillo, Richmond, and Yohe 2014; Hartmann et al. 
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2013).  This can lead to short-lived flooding events followed by longer, hotter dry periods.  Longer, 
hotter periods without precipitation can lead to ‘flash droughts’ (Wang et al. 2016).  The IPCC 
specifically identifies South Africa as being one of the areas in the world where increases in 
consecutive dry days are very likely to occur under high emissions (Figure 18). 
 

 
Trend in maximum number of consecutive dry days under high emissions (RCP8.5) at end of 21st century relative 
to 1981-2000 from all CMP5 models. Note that Southern Africa features the darkest colors on the entire map, 
matched only by a few other areas, and the area is stippled, indicating statistical significance. Source: IPCC 5th 
Assessment Climate Projections, Chapter 12, Figure 12-26 (Collins et al. 2013) 

Figure 18: IPCC RCP8.5 Maximum number of consecutive dry days 
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Conclusions 
The Mokolo and Crocodile (West) River catchments have warmed significantly since 1900, and will 
continue to warm in the 21st century, with the ultimate amount of warming directly tied to the 
amount of greenhouse gasses that humans emit. The warming ranges from twice the existing 
warming (~2°C) to nearly five times existing warming (~5°C). Both the IPCC models and the 
downscaled results in the SA Atlas support this finding. This finding is virtually certain.  
 
Precipitation in Mokolo and Crocodile (West) catchments have decreased over the last 60 years.  
Future precipitation in the province is likely to decrease or stay the same as the world warms, with 
greater decreases possible with higher warming. Future precipitation increases seem unlikely 
based on model projections and from trends evident in the first 17 years of the 21st century.  The 
IPCC models show some modest annual precipitation increases but these occur only in some 
periods and only in the wettest models. In the Mokolo basin the higher resolution SA Atlas shows 
consistent annual drying across all models, all future periods and both RCP4.5 and RCP8.5 
emissions. In the Crocodile (West) basin the SA Atlas show that a portion of the basin may see 
small precipitation increases by mid-century but by end-century precipitation declines. Thus, given 
the model leanings, it seems more likely than not that the catchments will see drying on an annual 
basis in the 21st century, with the drying proportional to the amount of warming. 
 
Runoff is influenced by both precipitation and by temperature. The strong preponderance of 
scientific evidence from all recent and relevant scientific studies indicates that flows in the Mokolo 
and Crocodile (West) rivers will likely decline as the 21st century warms. Even if some increases in 
precipitation were to occur, flows will still decline due to higher evaporation and 
evapotranspiration. Simple calculations from the American Southwest suggest that modest 3°C 
warming would reduce river flows by about 20% and 5°C warming would reduce flows by nearly 
35%. To counteract these temperature-induced flow declines, consistent yearly increases in 
precipitation of approximately 10% to 17% would be needed.  This seems unlikely given the model 
results from the IPCC and especially from the SA Atlas.  And were precipitation decreases to occur, 
river flow would drop by even more than the pure temperature-induced declines calculated 
above. Thus, it seems very likely that Mokolo and Crocodile (West) River flows will decline as the 
21st century unfolds, with the decline proportional to the temperature increase. This finding is 
considered very likely. 
 
What precipitation does occur will come on fewer days, with more intensity.  Periods between 
precipitation will increase, thus causing drying not seen in the historical record. ‘Flash droughts’ 
may become common. This finding is very likely. 
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Given all of these results, South African water and infrastructure planners and government should 
prepare for significant Mokolo and Crocodile (West) River flow reductions and refrain from actions 
that will increase the risks of undesired outcomes. Maladaptive actions would include increasing 
the demands on these already over-allocated water systems, and contributing to additional 
warming by increasing emissions of greenhouse gasses through the construction of long-lasting, 
new coal-fired power plants.  Committing to decades of harmful greenhouse gas emissions from 
new power plants seems especially ill-advised in the light of plummeting renewable energy costs 
(Bloomberg New Energy Finance and Business Council for Sustainable Energy 2018).  A recent IPCC 
analysis of international commitments indicates that nations are falling significantly short of their 
goals to keep warming at or below 2°C (UNEP 2017). This means that South African river flow 
reduction risks are higher than they would otherwise be, and that new emissions sources should 
be avoided where reasonable alternatives exist.   
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Appendix – 21st Century Seasonal Precipitation Changes 
 
Additional Figures from the South African Climate Atlas showing seasonal changes in precipitation 
under RCP4.5 and RCP8.5. 
 

 

 
Seasonal percentage change in precipitation for December, January and February (left) and March, April, May 
(right) under moderate (RCP4.5) greenhouse gas emissions. The blue panels indicate the degree of model 
agreement with lighter colors indicating greater model agreement. Source: (South African Weather Service and 
Water Research Commission 2017) 

Figure 19: RCP4.5 Seasonal change in 21st century precipitation DJF and MAM (percent change) 
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Seasonal percentage change in precipitation for June, July, August (left) and September, October, November (right) 
under moderate (RCP4.5) greenhouse gas emissions. The blue panels indicate the degree of model agreement with 
lighter colors indicating greater model agreement. Source: (South African Weather Service and Water Research 
Commission 2017) 

Figure 20: RCP4.5 Seasonal change in 21st century precipitation JJA and SON (percent change) 
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Seasonal percentage change in precipitation for December, January and February (left) and March, April, May 
(right) under high (RCP8.5) greenhouse gas emissions. The blue panels indicate the degree of model agreement 
with lighter colors indicating greater model agreement. Source: (South African Weather Service and Water 
Research Commission 2017) 

Figure 21: RCP8.5 Seasonal change in 21st century precipitation DJF and MAM (percent change) 
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Seasonal percentage change in precipitation for June, July, August (left) and September, October, November (right) 
under high (RCP8.5) greenhouse gas emissions. The blue panels indicate the degree of model agreement with 
lighter colors indicating greater model agreement. Source: (South African Weather Service and Water Research 
Commission 2017) 

Figure 22: RCP8.5 Seasonal change in 21st century precipitation JJA and SON (percent change) 
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1. INTRODUCTION 

Thabametsi Power Company (Pty) Ltd has applied for a Water Use License for its proposed Thabametsi Power 
Plant for approximately half of its full intended capacity of 1200 megawatt (MW) (Thabametsi FEIR).1 If all 
necessary permits and licenses are approved for phase one of the project, this 630-MW coal-fired power 
plant—along with a coal ash dump and additional infrastructure—would be built approximately 26 
kilometers (km) northwest of Lephalale in Limpopo Province (See Figure 1).  

Smaller nearby settlements include Marapong and Steenbokpan (Thabametsi WULAR), and “the local 
population is dependent on groundwater” (Thabametsi IWWMP, p. 4-10). Five local boreholes are used for 
livestock watering (Thabametsi Groundwater Impact Study). 

Once both phases of this project are built, the potential environmental impacts documented in this report 
would increase substantially. A wide range of such impacts have been identified by the applicant, including 

• alteration of drainage, 

• pipeline construction, 

• riparian and biodiversity, 

• surface water pollution, 

• groundwater pollution, 

• storm water and spillage, 

• ash dump spillage, 

• coal stock yard and acid mine drainage (AMD), 

• catchment yield reduction, and 

• residual impact (Thabametsi WULAR). 

This report focuses on the potential risks to water resources from the coal ash dump, including its pollution 
control dams (PCDs). Millions of tons of coal combustion residues (CCRs) will be generated by the Thabametsi 
plant, which will be hazardous waste (Thabametsi FEIR). Risks to water resources from this CCR, if not 
properly mitigated during construction, during operation, and in perpetuity, are substantial, threatening 
groundwater, surface water, and wetlands.  

The applicant documents risks to groundwater and the importance of mitigation measures: 

“The main potential sources of [groundwater] pollution are the ash dump and coal stockpile due to 
chemical weathering by oxidation of the sulphide containing minerals (mostly pyrite) in these structures, 
as well as other geochemical processes producing different contaminants. This is anticipated if no liners 
are implemented below the stockpile and ash dump at the site, or if the liners are leaking. Mitigatory 
measures in the form of liners could prevent groundwater contamination. A groundwater monitoring 
program needs to be implemented.” (Thabametsi WULAR, p. 18) 

The applicant, rightfully, finds that the proposed location of the ash dump on a fault zone presents additional 
risk to groundwater: 

“The ash dump and stockpile are both planned to be deposited on fault zones which elevates the risk of 
groundwater contamination. Therefore, these facilities should either be repositioned or lined with 
appropriately designed liners and/or clays to reduce infiltration and percolation of leachates to the 
groundwater environment.” (Thabametsi Groundwater Impact Study, p. 55, emphasis added) 

                                                             
1 The environmental authorization process for this plant was started in 2013 by Exxaro Coal Proprietary Limited, before the applicant was changed to Thabametsi 
Power Project (Pty) Ltd in 2014 and then to Thabametsi Power Company (Pty) Ltd in 2015. (Thabametsi WULAR) 
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The applicant also documents risks to surface water quality should the mitigation measures fail: “Should the 
PCD’s spill, the water quality within the Sandloop will become impaired.” (Thabametsi WULAR, p. 18) 

Figure 1: The location of the proposed Thabametsi Power Station and associated coal ash dump 

 

Regarding wetlands, the applicant notes risks from both the coal ash dump and its associated PCDs:  

• “Erosion and mobilization of ash from the ash dumps may result in the deposition of extra sediment 
into the wetlands. The extra ash sediment may also have negative water quality impacts. This activity 
is considered to be permanent (more than 15 years) in duration as it will occur for the extent of the 
operational phase.” (Thabametsi Groundwater Impact Study, p. 23) 

• “Ineffective management and poor maintenance of the pollution control dams associated with the 
power station may result in leaks as well as spillages from this infrastructure. The dirty water which 
makes its way to the wetland areas may impact on the quality of water of the systems which will 
have a greater impact on the ecological functioning of the system.” (Thabametsi Groundwater 
Impact Study, p. 24) 



3 | P a g e  

 

Because of the impacts on human health and the environment that will occur absent mitigation measures, it 
is essential that the proposed mitigation measures be grounded in the most up-to-date science and research 
regarding pollutants associated with CCRs. As documented in this report, the proposed mitigation measure 
related to ongoing monitoring is not. It does not include the range of CCR-related trace metals that 
commonly discharge from CCR coal ash dumps. 

Proposed mitigation measures must follow South African law and should also conform to best practices on 
the disposal of CCR, such as those in U.S. regulations. As documented in this report, the liner system 
proposed for the coal ash dump, and the location of the dump atop a fault zone, do not. 

The siting of the coal ash dump and PCDs—along with the power plant and other associated infrastructure—
should avoid areas that would pose the most threat to human health and the environment, should mitigation 
measures fail. The chosen site, atop a fault zone, is inadvisable because of the elevated risk of groundwater 
contamination should CCR-related pollutants leak from the ash dump or PCDs. Further, the chosen site, 
which partially sits atop a buffer area around the wetland, is inadvisable because of the importance and 
sensitivity of wetlands and the already existing cumulative impacts to wetlands based on industrial 
development near the proposed Thabametsi facility. 

Overall, I find that the mitigation measures are insufficient, and the chosen site is unsuitable, to properly 
minimize the risk of groundwater, surface water, and wetland impacts from the very large proposed coal 
ash dump and related infrastructure. Once contamination occurs in groundwater, in particular, it may 
threaten human health and the environment for decades or longer.  
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2. COAL COMBUSTION RESIDUES 

All coal-fired power plants generate CCRs. While the terms “CCR,” “coal ash,” “coal combustion product,” 
“coal combustion byproduct,” and “coal combustion waste” are often used interchangeably, this report 
follows the lead of the National Research Council (NRC) of the National Academies of Science and the United 
States Environmental Protection Agency (USEPA) and uses “CCR,” to avoid implying that these materials are 
destined for particular fates. (NRC, 2006; Federal Register, 2015)2 

While the Thabametsi plant would be one of the first CFB plants in South Africa, there is a wealth of 
information available from the United States regarding the generation of CCRs from these types of plants, its 
characteristics, and the threats that CFB CCRs pose to human health and the environment. 

In general, CCRs contains high concentrations of trace elements that can discharge to groundwater and 
surface water, threatening human health and the environment. CCRs are by-products of coal combustion and 
include the non-combustible portion of the coal itself, plus residues from air pollution control technologies 
(NRC, 2006).  

There are three general categories of CCR. The first category includes fly ash from a plant’s particulate matter 
control device. The second includes materials from the boiler furnace: bottom ash (or bed material for CFB 
plants) and boiler slag. The third includes residues from air pollution control technologies. In the United 
States, fly ash represents 62 percent of CCRs, materials from the boiler furnace represent 18 percent, and 
residues from air pollution control represent 19 percent. (NRC, 2006) The proposed Thabametsi Power 
Station would use CFB technology and would therefore generate CCR associated with CFB plants, which can 
be bed material and/or fly ash. Approximately 78 percent of the CCR generated at Thabametsi would be 
bottom ash/bed material and 22 percent would be fly ash (Thabametsi Civil Design Report). 

2.1 Trace elements 

CFB plants burn coal, discard coal, and limestone, and CFB CCRs contain non-volatile trace elements, which 
are found in naturally-occurring minerals in the coal and tend to be concentrated in CCRs as a result of the 
combustion process. “Trace elements” refer to substances that, although found in low concentrations, still 
present threats to human health or the environment when they are found in water. These include, for 
example, antimony, arsenic, barium, beryllium, boron, cadmium, chromium, cobalt, copper, lead, mercury, 
molybdenum, nickel, selenium, silver, and thallium. (NRC, 2006)  

Some trace elements have nutrient value at low concentrations, but trace elements can also be toxic at 
higher concentrations. For many of the trace elements found in CCR, USEPA has issued National Primary 
Drinking Water Regulations under the federal Safe Drinking Water Act, which are used to regulate and 
provide goals for drinking water quality. Maximum contaminant levels (MCLs) are enforceable standards, 
while maximum contaminant level goals (MCLGs) are non-enforceable public health goals.3 (USEPA, 2009) 

USEPA has issued MCLs and/or MCLs for many CCR-related trace elements. For example, the arsenic MCL, 
0.01 milligrams per liter (mg/L) and MCLG (0 mg/L) protect against an increased risk of cancer, skin damage, 
and problems with circulatory systems. The antimony MCL and MCLG (both 0.006 mg/L) protect against an 
increase in blood cholesterol and a decrease in blood sugar. MCLs and/or MCLGs are also provided for 

                                                             
2 Much of this chapter is taken directly from expert testimony provided by Evan Hansen before the West Virginia Public Service Commission, including direct 
quotations not marked as such in this chapter (Hansen, 2017). 
3 MCLGs are “The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs allow for a margin of safety and are 
non-enforceable public health goals.” (USEPA, 2009) MCLs are “The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to 
MCLGs as feasible using the best available treatment technology and taking cost into consideration. MCLs are enforceable standards.” (USEPA, 2009) 
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barium, beryllium, cadmium, chromium, copper, lead, mercury, selenium, and thallium to protect against a 
wide variety of human health problems. (USEPA, 2009) 

More recently, USEPA notes “that risks from arsenic ingestion are linked to an increased likelihood of cancer 
in the skin, liver, bladder and lungs, as well as nausea, vomiting, abnormal heart rhythm, and damage to 
blood vessels…and risks from molybdenum ingestion are linked to higher levels of uric acid in the blood, 
gout-like symptoms, and anemia.” (Federal Register, 2015, p. 21451) 

2.2 Regulation in the United States 

In addition to federal regulation of many CCR-related trace elements under the Safe Drinking Water Act, 
states such as West Virginia have adopted surface water quality standards for many of these trace elements 
to protect human health and aquatic life under the federal Clean Water Act and corresponding state laws and 
regulations.4 

Also in the United States, federal and state agencies have taken actions to protect human health and the 
environment specifically from trace elements in CCRs. At the federal level, USEPA issued regulations in 2015 
regarding the disposal of CCR in landfills and impoundments that recognize: “The available information 
demonstrates that the risks posed to human health and the environment by certain CCR management units 
warrant regulatory controls.” (Federal Register, 2015, p. 21302) These regulations require the installation of 
groundwater monitoring wells at all CCR landfills and surface impoundments for the following constituents: 
antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chloride, chromium, cobalt, fluoride, lead, 
lithium, mercury, molybdenum, pH, radium 226 and 228 combined, selenium, sulfate, thallium, and total 
dissolved solids (TDS). 

The West Virginia Department of Environmental Protection’s (WVDEP’s) Coal Combustion By-Product 
Utilization Policy (WVDEP, 1998) requires the submission of an Application for Coal Ash Utilization when CCRs 
are proposed to be used on a coal mine. This form requires water quality sampling and analysis for a range of 
constituents: alkalinity, aluminum, antimony, arsenic, boron, cadmium, chloride, chromium, copper, 
hardness, iron, lead, manganese, nickel, pH, phenolics, selenium, silver, sulfate, thallium, TDS, total 
suspended solids, and zinc. Also, to conform with this Policy, Clean Water Act permits for coal mines that 
receive CCR are subject to additional surface and groundwater monitoring of CCR leachates for constituents 
that include trace elements.  

Pennsylvania issued regulations on the beneficial use of coal ash in 2010. Water quality sampling is required 
for total concentrations of aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, molybdenum, nickel, potassium, 
selenium, silver, sodium, sulfur, thallium, vanadium and zinc. Water quality sampling is required for leachable 
concentrations of aluminum, ammonia, antimony, arsenic, barium, beryllium, boron, cadmium, calcium, 
chloride, chromium, cobalt, copper, fluoride, iron, lead, magnesium, manganese, mercury, molybdenum, 
nickel, nitrate, nitrite, potassium, selenium, silver, sodium, sulfate, thallium, vanadium and zinc.5 

2.3 The Committee on Mine Placement of Coal Combustion Wastes  

The NRC’s Committee on Mine Placement of Coal Combustion Wastes (“the CCR Committee”) was convened 
in response to a request from the U.S. Congress to examine “the health, safety, and environmental risks 
associated with using coal combustion wastes (CCWs) for reclamation in active and abandoned coal mines.” 
(NRC, 2006, p. 22). It was charged with addressing 11 points, which included, among others, the adequacy of 
surface water and groundwater data collection, impacts on aquatic life, whether CCRs and mines they are 

                                                             
4 See, for example, West Virginia Code of State Rules § 47-2. 
5 Pennsylvania Code § 25-290.201. 
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being placed on are adequately characterized to ensure that monitoring programs are effective and water is 
not degraded, and whether clear performance standards are set and assessed for projects that use CCR for 
beneficial purposes. (NRC, 2006, p. 22-23) 

While the CCR Committee observed that placing CFB CCR at coal mines can, in some situations, reduce the 
generation of acid mine drainage (AMD) due to its alkaline and cementitious properties, it also observed that 
“…some uncertainty remains regarding the long-term stability of cementitious ash and whether these low 
hydraulic conductivities can be maintained in the environment over time” (NRC, 2006, p. 67). The CCR 
Committee also documented that CCR contains high levels of trace elements and that CCR placement on coal 
mines can mobilize these pollutants and pollute groundwater and surface water, threatening human health 
and the environment. This pollution can occur quickly or can take place over months or years. Additional key 
observations and conclusions include the following: 

• “…[T]he committee concludes that the presence of high contaminant levels in many CCR leachates 
may create human health and ecological concerns at or near some mine sites over the long term.” 
(NRC, 2006, p. 4) 

• “Contaminants derived from CCRs have the potential to enter drinking water supplies, surface water 
bodies, or biota at unacceptable concentrations…, thereby creating risks to human health and the 
environment.” (NRC, 2006, p. 59) 

• “Contaminants entering groundwater can be transported away from the CCR source area potentially 
resulting in the degradation of drinking water supplies or of surface-water quality.” (NRC, 2006, p. 
76) 

• “Large contaminant plumes could form where leaching rates are moderate to high, where there is 
substantial water flow through the CCRs…, and where the CCR emplacement zone covers a sizable 
aereal extent.” (NRC, 2006, p. 78) 

• “…it may take many years before groundwater contamination from CCR mine disposal reaches 
down-gradient monitoring wells.” (NRC, 2006, p. 78) 

• “…CCRs may be effective in neutralizing AMD and therefore reducing the overall transport of 
contaminants from the mine site. However, several potentially toxic constituents in CCRs are mobile 
at neutral or alkaline pHs. Thus, the committee concludes that acid neutralization will not reduce the 
mobility of all contaminants of concern from the CCR.” (NRC, 2006, p. 79) 

2.4 Documented pollution from the placement of coal combustion residues on coal mines 

2.4.1 West Virginia 

A review of four sites in the U.S. state of West Virginia at which CCRs were placed on coal mine sites without 
liners reveals trace element water quality impacts linked with the use of CCR. These sites demonstrate how 
important it is for mitigation measures, including the liner, to work flawlessly at Thabametsi, because if the 
Thabametsi liner system fails, pollution similar to that witnessed at these sites would be expected. 

In the four West Virginia sites described here, trace elements were found in outfalls, downstream surface 
waters, and/or in groundwater. At two sites, very high levels of conductivity and TDS, which indicate 
potential pollution from CCR, were also found. Data for these four sites included original field monitoring 
data conducted by the author of this report and/or field monitoring data collected by permittees or their 
consultants. These sites include: (1) Stacks Run Refuse Site Extension, (2) Albright, (3) CORESCO, and (4) New 
Hill West. 

Results for the first two sites, the Stacks Run Refuse Site Extension and Albright, are summarized in a report 
entitled “Water Quality Impacts of Coal Combustion Waste Disposal in Two West Virginia Coal Mines” 
(Hansen and Christ, 2005)  
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The Stacks Run Refuse Site Extension covered 59 acres and was permitted in 1991. No coal was removed; 
instead, the site was to be used to dispose of coal refuse and CFB CCR. CCR was first applied at this site in 
early 1992 and continued for about seven-to-ten years. Based on permitted amounts, an estimated 1.5 to 2.2 
million tons of CCR may have been placed at this site. (Hansen and Christ, 2005) 

The Albright site was a 47-acre surface mine that was reclaimed with the use of CCR as backfill. Patriot 
received its permit for this site in 1989, and as of 2000, CCR placement was completed and the site was 
reclaimed. CCR came from three sites, and the two larger sites provided CFB CCR. (Hansen and Christ, 2005) 

Permittee self-monitoring data was analyzed outfalls, instream locations, and groundwater. Very high levels 
of several trace elements were found in surface and groundwater downgradient from both sites. High 
concentrations of these pollutants often occurred when pH effects from CFB CCR were observed. High 
concentrations of selenium and thallium were found at the Stacks Run Refuse Site Extension almost a decade 
following the beginning of mine disposal of CCR.  

Other key conclusions included the following: 

• Monitoring documented trace metal pollution in surface waters and groundwater, and patterns of 
pollution over time suggested that CCR contributed to and/or mobilized trace elements into the 
receiving stream.  

• Very high selenium and arsenic levels are also documented in groundwater beneath the Albright site. 

• Very high levels of selenium have been documented downgradient from CCR disposal sites at these 
mines. Self-monitoring data documented selenium concentrations up to 120 times the surface water 
quality standard in a stream near the Stacks Run Refuse Site Extension. 

 

Results for the third site, CORESCO, are summarized in a report entitled “Water Pollution in Crafts Run and 
Robinson Run, Monongalia County, West Virginia” (Hansen and Askins, 2011). 

Original field monitoring data and permittee self-monitoring data were compiled in this report. Three 
CORESCO Clean Water Act permits discharged to Crafts Run and Robinson Run at that time. The first was for 
CORESCO’s preparation plant, related facilities, and two refuse disposal areas. The second covers the Crafts 
Run Refuse Disposal facility. The third regulates discharges from the Crooked Run Quarry. The primary 
purpose of each of the permits was coal waste disposal. Each refuse disposal area accepted large amounts of 
CCR. Evidence of CCR-related trace element pollution was found in several locations along Crafts Run and 
Robinson Run. While boron was not detected upstream, boron concentrations were significantly higher in all 
other locations. Several outfalls discharged arsenic and selenium at concentrations that exceeded surface 
water quality criteria. Beryllium concentrations at two instream monitoring locations exceeded the surface 
water quality criterion. The maximum arsenic concentration at one instream monitoring location exceeded 
the surface water quality criterion. Also, very high levels of conductivity (exceeding 1,000 and reaching over 
2,500 μmhos/cm) and TDS (exceeding 1,000 and reaching over 3,000 mg/L) were recorded. These 
measurements indicate potential pollution from CCR. (Hansen and Askins, 2011) 

Results for the fourth site, New Hill West, are summarized in expert testimony provided by the author of this 
report before the West Virginia Environmental Quality Board related to a Clean Water Act permit (WVEQB, 
2011). Permittee self-monitoring data from the New Hill Surface Mine Complex, where CCR has been placed 
as part of recent mining operations, show discharges of selenium at or above West Virginia’s surface water 
quality criterion. Also, permittee self-monitoring data from a nearby surface mine that was mining the same 
coal seam and was using CCR in a similar manner as the New Hill West mine showed levels of arsenic many 
times higher than the West Virginia surface water quality criterion. Based on this testimony and the 
testimony of others, the Environmental Quality Board issued an Order that remanded this permit 
modification to WVDEP and required WVDEP, among other things, to include an effluent limitation for 
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selenium and to perform a reasonable potential analysis for arsenic. In addition, conductivity concentrations 
reached 1,316 μS/cm from an outfall and ranged from approximately 1,300 to 2,100 in the receiving stream. 
TDS concentrations were also very high. The selenium, arsenic, conductivity, and TDS measurements indicate 
potential pollution from CCR. (WVEQB, 2011) 

2.4.2 Pennsylvania 

A 2007 report examined monitoring data from 15 sites at which CCR was placed on coal mines in the U.S. 
state of Pennsylvania, to determine if any degradation of groundwater or surface water has occurred. The 
hypothesis being tested was whether the data allow one to state definitively that the use of CCR has not 
caused or contributed to contamination. Detailed analyses of these sites revealed the following deficiencies:  

1. “characterization of sites insufficient to establish monitoring systems that will detect pollution from 
ash;  

2. inadequate numbers of groundwater and surface water monitoring points;  
3. not enough baseline data;  
4. insufficient frequency of data collection;  
5. significant lapses in data collection;  
6. analysis of monitoring samples at detection limits too high to monitor the creation of toxic 

conditions;  
7. failure to monitor indicator parameters that would readily differentiate ash contamination from 

mine pollution;  
8. inadequate records describing dates, quantities, and locations of ash placement; and  
9. the absence of monitoring after the completion of ash placement.” (Stant et al., 2007, p. vi) 

 
Even so, the authors found clear indications of water quality degradation due to the placement of CCR at coal 
mine sites: 

“Despite these deficiencies, which occurred in varying degrees in all permits, substantive evidence 
exists of degradation of groundwater and/or surface water from [CCR] in two-thirds of the permits, 
based on rising trends in concentrations of [CCR] contaminants at relevant ash monitoring points. 
Specifically, the authors found that in 10 of the 15 minefills studied, coal ash contributed to degraded 
water quality. In three other cases, degradation was occurring but the data were insufficient to 
differentiate the causes of the degradation. For one minefill, water quality improvement occurred in 
some parameters as a result of gob removal and ash placement while coal ash appeared to cause 
degradation in other parameters, and at one mine site, water quality improvement occurred as a 
result of remining and ash placement. Even in these last two cases however, the authors found that 
post-project monitoring was far too brief to assert that water quality improvements were more than 
temporary.” (Stant et al., 2007). 

2.5 Other studies related to water quality impacts of coal combustion residues 

Many peer-reviewed journal articles describe pollutants associated with CCRs. A review article of over 90 
publications on CCRs finds: “Coal ash is viewed as a major potential source of release of many 
environmentally sensitive elements to the environment.” (Izquierdo and Querol, 2012, p. 54) It further 
clarifies that the mobility of certain trace elements in the ash varies by pH, with some elements mobilized at 
low pH and other elements mobilized at low pH (Izquierdo and Querol, 2012). Other articles focus on CCR-
related pollutants in South Africa (Koukouzas et al., 2011), Bangladesh (Lemly, 2017), India (Pandey et al., 
2011), and China (Ruwei et al., 2013). 
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3. POTENTIAL RISKS TO WATER RESOURCES FROM THE PROPOSED 
THABAMETSI POWER PLANT 

3.1 The proposed coal ash dump is very large 

Because it is so large, the proposed Thabametsi coal ash dump presents a unique threat to water resources. 

The proposed coal ash dump is designed to hold 200 million tons of CCR over 40 years6 (Thabametsi 
Environmental Management Programme) and will cover 270 hectares (Thabametsi WULAR). An overland ash 
conveyor will transport ash at a rate of 280 tons/hour (Thabametsi WULAR). 

Elsewhere in the record, the applicant calculates different tonnages. For example, the FEIR calculates that the 
Thabametsi plant will produce 257 million tons of CCR over 40 years—or about 29 percent more CCR than the 
coal ash dump is designed for (Thabametsi FEIR).7 In a third location in the record, the applicant’s Civil Design 
Report estimates CCR generation to be 95 million tons over 40 years, which is less than half the CCR for which 
the dump is designed (Thabametsi Civil Design Report).8  

These discrepancies in the total tonnage of CCRs generated by the Thabametsi plant must be addressed by 
the applicant. 

Assuming that the figure in the Layout Plan is the most accurate (200 million tons), the Thamabetsi coal ash 
dump would be much larger than others recently proposed in South Africa. For example, the proposed coal 
ash dump for the Khanyisa Power Station, near Emalahleni in Mpumalanga Province, would need to hold 
approximately 47 million tonnes of CCR generated over 25 years, or 1.9 million tonnes per year.9 This 
converts to 52 million tons of CCR, or approximately one-fourth of the size of the proposed Thabametsi coal 
ash dump. 

And the proposed 600-MW KiPower Power Station would produce about 49 million tons of CCR over 30 years 
(Campbell, 2017)—similar to the amount produced at Khanyisa, and again approximately one-fourth of the 
size of the proposed Thabametsi coal ash dump. 

Because the proposed coal ash dump is so large, three large PCDs are proposed (33,000, 56,000, and 75,000 
cubic meters), although during the initial phase of the project, only one PCD with a storage volume of 56,000 
cubic meters10 would be built (Thabametsi WULAR). 

The more CCR that is placed at the coal ash dump, the larger the mass of CCR-related pollutants that will be 
stored in the dump and the greater the volume of CCR-related pollutants that will be in the leachate. If one 
or more mitigation measures fail at the dump or the PCDs, more CCR-related pollutants will be released to 
groundwater, with greater potential to harm human health and the environment—as compared with a 
release from a smaller dump. If the larger mass of CCR calculated in the FEIR is correct, then an even 
greater mass of harmful CCR-related pollutants will be stored at the ash dump and may be released to 
groundwater. 

                                                             
6 The detailed layout plan for the coal ash dump states: “Ash and Waste Dump (for 40 years), Required Total to Dump = 180 000 000 tons, Actual Total of Dump 
= 200 000 000 tons (Density = 1)” (Thabametsi Environmental Management Programme, Appendix A) 
7 The FEIR states that 16,000 tonnes per day of hazardous waste, including ash and sorbent, will be generated (Thabametsi FEIR). This converts to 257 million 
tons over 40 years. 
8 The Civil Design Report states that 98,894,050 cubic meters of CCR will be generated over 30 years, which would equal 131,858,733 cubic meters over 40 
years. Applying the density provided in the same report, 0.72 ton/cubic meter, this converts to 95 million tons over 40 years. (Thabametsi Civil Design Report) 
9 This figure is based on numbers provided for a 450-MW plant (Khanyisa Environmental & Social Impact Assessment Report), expanded for a 600-MW plant. 
10 The size of this PCD is 54,000 cubic meters in the detailed layout plan (Thabametsi Environmental Management Programme). 
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3.2 The applicant’s estimated coal combustion residue production rate appears to be 
incorrect and may grossly underestimate CCR generation 

The applicant does not provide a detailed accounting of its assumed CCR production rate. Assuming that the 
plant’s capacity factor, or dispatch factor, is 100%, and that the plant produces 280 tons of ash per hour (the 
rate at which the ash conveyor operates), then the CCR production rate would equal 0.44 tons CCR per MWh. 
For comparison, the average CCR production rate at CFB plants in the United States is 0.84 tons CCR per 
MWh (USEIA, 2018).11 The rate projected by the applicant for the Thabametsi Power Station appears to be 
low by about one-half. 

CFB plants generate significantly more CCR per MWh than standard plants. In the United States, for example, 
the average CCR production rate at CFB plants, 0.84 tons CCR per MWh, is about 19 times higher than the 
average CCR production rate at standard units: 0.05 tons CCR per MWh.12  

The applicant should review and revise its estimate of the amount of CCR generated each year at the 
Thabametsi Power Station to ensure that it includes both fly ash and bottom (bed) ash, and that the rate is 
consistent with existing plants in other countries. If the CCR production rate should, in fact, be doubled, 
then a coal ash dump of twice the planned size would be required. Doubling the size of an already-large 
coal ash dump would store an even larger mass of CCR-related pollutants on an inappropriate site, with the 
potential to further harm human health and the environment. 

3.3 The proposed coal ash dump threatens groundwater 

The proposed coal ash dump threatens groundwater because it is sited on top of faults. In addition, the coal 
ash dump will impact Borehole LEP10. 

It is not disputed that the proposed coal ash dump sits atop faults. According to the applicant: 

“A number of faults traverse the proposed power station site. 2 of the approximately eastwest 
trending faults and 1 approximately north-south trending fault lies beneath the area of the proposed 
ash dump. The north-south trending fault is called the Daarby Fault and it runs though the east-west 
faults displacing them slightly.” (Thabametsi Groundwater Impact Study, p. 11) 

The applicant’s Layout Plan maps the north-south trending Daarby Faultline, which is in between the western 
edge of the proposed coal ash dump and the eastern edge of two of the three PCDs, including the PCD 
proposed to be built first. The faultline is within approximately 100 meters of the dump and the PCDs. 
(Thabametsi Environmental Management Programme) Figure 2 maps the Daarby Faultline from the 
Environmental Management Programme’s Layout Plan as a thick black line. 

While it maps the Daarby Fault, the Layout Plan ignores the two east-west trending faultlines, which are 
described by the applicant as underlying the proposed ash dump. These faultlines are illustrated in a more 
general geological map of the area (Groundwater Impact Study). Figure 2 maps the faultlines from the 
Groundwater Impact Study as thinner dashed lines. Overlaying these maps illustrates that the east-west 
faultlines do, in fact, appear to underlie the proposed ash dump.  

In the United States, new CCR landfills must be located at least 60 meters from faults: 

“New CCR landfills…must not be located within 60 meters (200 feet) of the outermost damage zone 
of a fault that has had displacement in Holocene time unless the owner or operator demonstrates by 

                                                             
11 This calculation is based on data reported to the U.S. Energy Information Administration (USEIA) for fluidized bed combustion plants that report both fly ash 
and bottom (bed) ash from fluidized bed combustion units. 
12 These standard units may include different fuels at the same plant, including some fuels that do not generate ash; however, this factor only accounts for a 
portion of the 19-fold difference between CCR production rates.  
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the dates specified in paragraph (c) of this section that an alternative setback distance of less than 60 
meters (200 feet) will prevent damage to the structural integrity of the CCR unit.”13 

According to the applicant:  

“Fault zones may act as preferential pathways for groundwater movement due to high levels of 
fracturing and subsequent porosity. These zones normally cross cut the horizontally deposited 
sediments at 30 to 60 degree angles. These zones are often associated with groundwater and 
targeted for abstraction boreholes. In the case of the Proposed Thabametsi Coal Fired Power 
Station Project area, major fault zones are abundant and these zones will most likely act as the 
major contaminant transport pathways.” (Thabametsi Groundwater Impact Study, p. 39, emphasis 
added) 

In addition to acting as a major contaminant transport pathway, a fault may make it difficult or impossible to 
effectively monitor groundwater—should the fault direct contaminants away from monitoring wells. Siting a 
coal ash dump on top of faults would therefore also increase the risk that the groundwater monitoring 
program is insufficient (See Section 3.4).  

Siting the coal ash dump and PCDs so close to the Daarby Fault, and directly on top of two additional faults, 
presents significant risks to groundwater because they will facilitate rapid movement of contaminants from 
the ash dump, should CCR-related pollutants be released. The faults may also make it difficult or impossible 
to effectively monitor groundwater. 

Further, the applicant’s omission of the east-west faults from the Layout Plan is an important omission. The 
Layout Plan should be revised to include the two east-west trending faults that underlie the proposed coal 
ash dump, and the applicant’s modeling of the potential pollution plume must include all nearby faults. 

The Centre for Environmental Rights, in its Objections to the Integrated Water Use License Application, 
asserts that siting the coal ash dump atop a fault zone does not conform to Thabametsi’s EA: 

“Thabametsi’s EA, at section 17.2.11, stipulates that ‘any solid materials associated with the power 
station such as ash dumps and stockpiles need to be located away from the faults’.” (Centre for 
Environmental Rights, 2017, p. 4) 

The proposed siting of the coal ash dump does not conform to the EA, because it is not “located away from 
faults.” 

Also related to groundwater impacts is the proposed dump’s impacts on existing boreholes. According to the 
applicant: “a single privately owned borehole (LEP10) is likely to be destroyed during the establishment of 
the ash dump, which can be considered to be an impact on groundwater availability” (Thabametsi IWWMP, 
p. 4-15) Borehole LEP10 is used for livestock watering (See Figure 2). Further, this borehole could become a 
pathway for contaminant transport to the aquifer, if it is not sealed properly, and if mitigation measures are 
not successful. 

                                                             
13 U.S. Code of Federal Regulations § 40-257.62(a). 
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Figure 2: Faults in the immediate vicinity of the coal ash dump and pollution control dams 

 

3.4 The groundwater monitoring program is insufficient 

A well-designed and properly implemented long-term groundwater monitoring program is an essential 
mitigation measure; however, the program proposed for the Thabametsi site is insufficient because it omits 
key CCR-related pollutants, it does not require monitoring at wells surrounding the site in all directions, and it 
does not account for the area’s faults, which may make it difficult or impossible to effectively monitor 
groundwater. 

The applicant’s groundwater monitoring program envisions monitoring for an abbreviated set of indicator 
parameters, and then switching to a full analysis of a wider range of parameters if needed (Thabametsi 
Groundwater Impact Study). There are several flaws with this approach.  

The first flaw is that the monitoring plan does not specify what changes or thresholds would trigger the use 
of the full range of parameters.  

The second flaw is that the monitoring plan apparently envisions revising the set of parameters frequently: 
“The parameters should be revised after each sampling event…” (Thabametsi Groundwater Impact Study, p. 
59). Adding and removing parameters—and switching back and forth between the abbreviated and full sets 
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of parameters—is not conducive to collecting a solid dataset upon which to make well-reasoned 
management decisions. 

The third flaw is that certain CCR-related pollutants will not be included in the monitoring program. As 
described above in Chapter 2, regulations in the United States require the installation of groundwater 
monitoring wells at all CCR landfills for the following constituents: antimony, arsenic, barium, beryllium, 
boron, cadmium, calcium, chloride, chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, pH, 
radium 226 and 228 combined, selenium, sulfate, thallium, and TDS. 

The following CCR-related pollutants are absent from the proposed Thabametsi groundwater monitoring 
program: antimony, arsenic, barium, beryllium, boron, cadmium, cobalt, lead, lithium, molybdenum, radium 
226 and 228 combined, selenium, and thallium. 

A full set of CCR-related pollutants should be included in the groundwater monitoring program, and the 
program should consistently monitor every one of these pollutants during each monitoring sweep. The 
following CCR-related pollutants should be added: antimony, arsenic, barium, beryllium, boron, cadmium, 
cobalt, lead, lithium, molybdenum, radium 226 and 228 combined, selenium, and thallium. 

In addition to omitting important CCR-related parameters, the proposed groundwater monitoring program 
will not collect samples in the proper locations. As described by the applicant, the 16 existing boreholes will 
be used. As illustrated above in Figure 1, two of the 16 boreholes are under the proposed ash dump and 
presumably will not be available for monitoring (LEP9 and LEP10). None of the other 14 boreholes are located 
to the north or west of the proposed ash dump, even though the applicant’s own plume modeling shows that 
any leak of pollutants from the dump would generally travel toward the west. 

To remedy this oversight, the applicant proposes a monitoring network extension; these 11 proposed 
monitoring wells are illustrated as orange circles in Figure 2. While these locations appropriately encircle the 
proposed ash dump, the extension of the monitoring system to include these wells is purely speculative: 

“In Table 12 [of the Groundwater Impact Study] a monitoring network extension is proposed. These 
boreholes should be added to boreholes mentioned in Table 5 [of the Groundwater Impact Study] as 
part of an extended monitoring network and should be sited using geophysical methods. The 
monitoring positions are indicated in Figure 24 [of the Groundwater Impact Study] and show 
potential drilling positions. However, these positions are purely indications.” (Thabametsi 
Groundwater Impact Study, p. 61, emphasis added). 

The additional 11 proposed monitoring wells that encircle the proposed ash dump site should be 
definitively incorporated into the groundwater monitoring plan, rather than simply being proposed. 
Without monitoring locations to the west of the dump, which is the direction that a pollution plume is 
predicted to flow, any pollution emanating from the dump would not be found via the groundwater 
monitoring program. This would threaten the health of any local population in that direction that is 
dependent on groundwater. 

As described above in Section 3.3, the coal ash dump is proposed to be sited on top of faults, which would act 
as major contaminant transport pathways should contaminants be released from the site. In addition, faults 
may make it difficult or impossible to effectively monitor groundwater—should the fault direct contaminants 
away from monitoring wells.  

Siting the coal ash dump on top of faults may make it difficult or impossible to effectively monitor 
groundwater.  

 

 



14 | P a g e  

 

3.5 The surface water monitoring program may not even be conducted 

Surface water monitoring may not even be conducted in the vicinity of the Thabametsi coal ash dump. The 
applicant proposes a set of mitigation measures for surface water impacts, including a surface water 
monitoring program. However, immediately after describing this program, a footnote states: “The monitoring 
of surface water bodies may be omitted due to far distance from the resource.” (Thabametsi WULAR, p. 19) 

Assuming that this footnote is correct, there is a likelihood that no surface water monitoring will be 
conducted. It is imperative that surface water monitoring be conducted to ensure that CCR-related 
pollutants do not reach surface waters. If they do, then surface waters would transport these pollutants 
quickly downstream, presenting risks to human health and the environment. It is also imperative that the 
surface water monitoring program include the CCR-related pollutants described above in Chapter 2, which 
are also recommended for the groundwater monitoring program in Section 3.4. 

3.6 The liner does not conform to accepted standards  

If the coal ash dump or PCD liner were to fail, then CCR-related pollutants would drain into groundwater, 
threatening human health and the environment. The coal ash dump liner does not conform to accepted 
standards and is therefore more likely to fail. 

The applicant mentions liner components in its description of the leakage detection drains: 

“Geotextile followed by HDPE will be laid onto the graded surface with a 300mm of compacted earth 
cover. The geotextile will be for protection of the HDPE film which will be the impermeable layer.” 
(Thabametsi Civil Design Report, Section 2.13) 

This configuration is consistent with the Drawing 23019-D4006 in the Civil Design Report, which notes an 
“HDPE Liner with Geotextile” and an “Earth Lining for HDPE Protection (300 Thk.)” below the coal ash dump 
(Thabametsi Civil Design Report, Drawing 23019-D4006).14 

The same drawing describes the following layers, from top to bottom: 

• “Ash layer 

• Earth liner 300 mm (HDPE Protection) 

• Geomembrane (GM – 1.5mm thick HDPE liner. Liner to comply to GRI test method GM13. 

• Geosynthetic Clay Liner (GCL) – GCL with a hydraulic conductivity less than a 300mm Compacted Clay 
Liner (CCL). GCL to be double needle punched with a natural sodium bentonite clay core. 

• Compacted In-Situ Material” (Thabametsi Civil Design Report, Drawing 23019-D4006).15 

For comparison, federal regulations in the United States provide the following requirements for CCR landfill 
liners: 

“(b) A composite liner must consist of two components; the upper component consisting of, at a 
minimum, a 30-mil geomembrane liner (GM), and the lower component consisting of at least a two-
foot layer of compacted soil with a hydraulic conductivity of no more than 1 × 10−7 centimeters per 
second (cm/sec). GM components consisting of high density polyethylene (HDPE) must be at least 
60-mil thick. The GM or upper liner component must be installed in direct and uniform contact with 
the compacted soil or lower liner component. The composite liner must be: 

                                                             
14 This portion of the drawing, while clearly showing the coal ash dump, labels the dump as the “Ash Stock Pile.” 
15 This portion of the drawing, which labeled “Proposed Coal Stock Yard Liner Layerworks, Class C Liner with Ash Layer,” is presumed to illustrate the liner 
system for the coal ash dump because the top layer is an ash layer and because the other layers are consistent with descriptions of the liner in the text. 
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(1) Constructed of materials that have appropriate chemical properties and sufficient 
strength and thickness to prevent failure due to pressure gradients (including static head 
and external hydrogeologic forces), physical contact with the CCR or leachate to which they 
are exposed, climatic conditions, the stress of installation, and the stress of daily operation; 

(2) Constructed of materials that provide appropriate shear resistance of the upper and 
lower component interface to prevent sliding of the upper component including on slopes; 

(3) Placed upon a foundation or base capable of providing support to the liner and 
resistance to pressure gradients above and below the liner to prevent failure of the liner due 
to settlement, compression, or uplift; and 

(4) Installed to cover all surrounding earth likely to be in contact with the CCR or leachate.”16 

Converting the thicknesses specified in the U.S. regulations to millimeters, which are used by the applicant, 
the U.S. regulation requires the geomembrane liner to be at least 0.76 millimeters thick, or 1.5 millimeters 
thick if it is an HDPE liner. The applicant specifies a thickness of 1.5 millimeters for the top HDPE 
geomembrane liner, which conforms to the U.S. regulation.  

Under the HDPE liner, U.S. regulations require at least a two-foot layer of compacted soil with a hydraulic 
conductivity of no more than 1 × 10−7 cm/sec, while the applicant proposes the use of a geosynthetic clay 
liner with a hydraulic conductivity less than a 300-mm compacted clay liner. The applicant does not specify 
the thickness of the geosynthetic clay liner, nor does the applicant specify whether the hydraulic conductivity 
of the geosynthetic clay liner would conform to U.S. regulations to be no more than 1 × 10−7 cm/sec.  

The only indication of the hydraulic conductivity of the geosynthetic clay liner is that the applicant states that 
it will be less than the hydraulic conductivity of a 300-mm compacted clay liner. However, 300 mm is 
approximately 1 foot, which is only half the thickness of clay liners required by U.S. regulations. 

Additional information about the geosynthetic clay liner is needed to judge whether or not it conforms to 
U.S. regulations, which in my opinion are the minimum accepted standards necessary to prevent pollution. 
Until that information is provided, it is assumed that the coal ash dump liner does not conform to accepted 
standards and is therefore more likely to fail than a liner that conforms to those standards. 

                                                             
16 U.S. Code of Federal Regulations § 40-257.70(b). 
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4. CONCLUSIONS 

Phase one (630 MW) of the proposed 1200-MW Thabametsi Power Plant, coal ash dump, and additional 
infrastructure would have a wide range of environmental impacts. This report focuses on the potential risks 
to water resources from the coal ash dump, including its PCDs.  

Millions of tons of CCRs would be generated by the Thabametsi plant, which would be hazardous waste. Risks 
to water resources from this CCR, if not properly mitigated during construction, during operation, and in 
perpetuity, are substantial, threatening groundwater, surface water, and wetlands.  

According to the applicant, the local population is dependent on groundwater, and five local boreholes are 
used for livestock watering.  

My conclusions are as follows: 

1. Overall, I find that the mitigation measures are insufficient, and the chosen site is unsuitable, to 
properly minimize the risk of groundwater, surface water, and wetland impacts from the very large 
proposed coal ash dump and related infrastructure. Once contamination occurs in groundwater, in 
particular, it may threaten human health and the environment for decades or longer. 

2. The applicant calculates three different total tonnages of CCR generated by the Thabametsi plant 
that would be disposed of at the proposed coal ash dump. These discrepancies must be addressed by 
the applicant. 

3. The proposed coal ash dump is very large. The more CCR that is placed at the coal ash dump, the 
larger the mass of CCR-related pollutants that will be stored in the dump and the greater the volume 
of CCR-related pollutants that will be in the leachate. If one or more mitigation measures fail at the 
dump or the PCDs, more CCR-related pollutants will be released to groundwater, with greater 
potential to harm human health and the environment—as compared with a release from a smaller 
dump. If the larger mass of CCR calculated in the FEIR is correct, then an even greater mass of 
harmful CCR-related pollutants will be stored at the ash dump and may be released to groundwater. 

4. The applicant’s estimated CCR production rate appears to be incorrect and may grossly 
underestimate CCR generation. The applicant should review and revise its estimate of the amount of 
CCR generated each year at the Thabametsi Power Station to ensure that it includes both fly ash and 
bottom (bed) ash, and that the rate is consistent with existing plants in other countries. If the CCR 
production rate should, in fact, be doubled, then a coal ash dump of twice the planned size would be 
required. Doubling the size of an already-large coal ash dump would store an even larger mass of 
CCR-related pollutants on an inappropriate site, with the potential to further harm human health 
and the environment. 

5. The proposed coal ash dump threatens groundwater. 
o Siting the coal ash dump and PCDs so close to the Daarby Fault, and directly on top of two 

additional faults, presents significant risks to groundwater because they will facilitate rapid 
movement of contaminants from the ash dump, should CCR-related pollutants be released. 
The faults may also make it difficult or impossible to effectively monitor groundwater. 

o Further, the applicant’s omission of the east-west faults from the Layout Plan is an 
important omission. The Layout Plan should be revised to include the two east-west 
trending faults that underlie the proposed coal ash dump, and the applicant’s modeling of 
the potential pollution plume must include all nearby faults. 

o The proposed siting of the coal ash dump does not conform to the EA, because it is not 
“located away from faults.” 
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6. The groundwater monitoring program is insufficient. 
o A full set of CCR-related pollutants should be included in the groundwater monitoring 

program, and the program should consistently monitor every one of these pollutants during 
each monitoring sweep. The following CCR-related pollutants should be added: antimony, 
arsenic, barium, beryllium, boron, cadmium, cobalt, lead, lithium, molybdenum, radium 226 
and 228 combined, selenium, and thallium. 

o The additional 11 proposed monitoring wells that encircle the proposed ash dump site 
should be definitively incorporated into the groundwater monitoring plan, rather than 
simply being proposed. Without monitoring locations to the west of the dump, which is the 
direction that a pollution plume is predicted to flow, any pollution emanating from the 
dump would not be found via the groundwater monitoring program. This would threaten 
the health of any local population in that direction that is dependent on groundwater. 

o Siting the coal ash dump on top of faults may make it difficult or impossible to effectively 
monitor groundwater. 

7. Assuming that a footnote in the WULAR is correct, there is a likelihood that no surface water 
monitoring will be conducted. It is imperative that surface water monitoring be conducted to ensure 
that CCR-related pollutants do not reach surface waters. If they do, then surface waters would 
transport these pollutants quickly downstream, presenting risks to human health and the 
environment. It is also imperative that the surface water monitoring program include the CCR-
related pollutants described above in Chapter 2, which are also recommended for the groundwater 
monitoring program in Section 3.4. 

8. Additional information about the geosynthetic clay liner is needed to judge whether or not it 
conforms to U.S. regulations, which in my opinion are the minimum accepted standards necessary to 
prevent pollution. Until that information is provided, it is assumed that the coal ash dump liner does 
not conform to accepted standards and is therefore more likely to fail than a liner that conforms to 
those standards. 
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Report on Thabametsi Mine and Power Plant Modeling 
 

Dr. Ranajit (Ron) Sahu1 
 
Summary 
 
We have conducted air dispersion modeling for Sulphur Dioxide (SO2), Oxides of Nitrogen 
(NOx), and Particulate Matter (PM2.5), as described below for the following: 
 
(a) the proposed Thabametsi power plant (all four proposed units, at 1200 MW in total) along 

with the existing Matimba and Medupi power plants approximately 15km to the south east of 
Thabametsi (collectively “the power plants”).   
 
Assumptions 
 

We have assumed that by the time the Thabametsi power plant becomes operational, all six units 
of the Medupi power plant would also be fully operational i.e., it would also be “existing” at that 

time, in addition to the Matimba power plant.  Furthermore, we have assumed that there will be a 
period of time when the Thabametsi power plant would be operational when flue gas 
desulphurisation (FGD) scrubbers for SO2 control are not yet operational on the Medupi units, 
consistent with the 6-year delay requested for installing FGD at Medupi after each unit becomes 
operational.  Lastly, for SO2 emissions from Matimba and Medupi, we have assumed that they 
will be allowed to emit up to 4000 mg/Nm3 of SO2 as requested by the operators of those power 
plants.   
 

Results 
 
The results of our modeling for the power plants show that there will be significant increases in 
the impacts (i.e. concentrations) of SO2 in the areas surrounding the power plants.  SO2 impacts 
from just the three power plants (even without factoring in other emissions sources such as 
transportation sources and their SO2 emissions) would exceed South Africa’s health-based 
National Ambient Air Quality Standards (NAAQS), at least at some of the receptor locations.   
 
NOx and PM2.5 emissions from the power plants alone do not appear to exceed the ambient 
standards (mainly because of the large dilution accorded to the stack emissions by virtue of their 
very tall stacks).  Nonetheless, when added to baseline levels of NOx and PM2.5 in the area, 
which already hover near maximum allowed ambient levels due to other significant, existing 
sources of NOx and PM2.5 in the area, such as mobile sources as well as the existing Grootegeluk 
Mine (which provides the coal for Matimba and Medupi, and is also expected to supply coal to 
Thabametsi), NOx and PM2.5 emissions from the three power plants will cause levels of NOx and 
PM2.5 to exceed NAAQS.  However, because there are currently too few air monitors, and those 
that are functioning are not appropriately sited, the extent of ambient air pollution in the area is 
not being accurately measured. 

                                                           
1 The modeling was done using US EPA’s AERMOD model by Dr. Andrew Gray, working in conjunction with me. 
Curricula vitae are attached as exhibits hereto.  
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(b) the proposed Thabametsi mine, which would support the adjoining proposed Thabametsi 

power plant.   
 

Assumptions 
 
Only PM2.5 emissions were modeled for the Thabametsi mine.  We used the PM2.5 “mitigated 

operations” case in our calibration run using the emissions presented in the September 2012 
modeling report prepared by Airshed Planning Professionals, (Pty) Ltd.2  An important  
shortcoming of this modeling done previously by Airshed Planning Professionals (Pty) Ltd. is 
the significant underestimation of the emissions ascribed to the anticipated Thabametsi mining 
activities, as well as the complete lack of discussion of how the emissions were estimated and 
located across the mine spatially.   
 

Results 
 
My conclusion regarding the impacts of the mine are that the PM2.5 (as well as PM10) impacts 
from the mining activities on surrounding locations to the south-west are likely to be significant.3 
 
Setting 
 
The Figure below shows all of the sources and their general relationships to each other.  The 
Figure shows the existing Matimba power plant, the Medupi power plant, under construction, the 
existing Grootegeluk Mine, the proposed Thabametsi Mine, and the approximate location of the 
proposed Thabametsi power plant. 
 

                                                           
2 Airshed Planning Professionals (Pty) Ltd, Thabametsi:  Air Quality Specialist Assessment, Report No.: 
APP/12/EXX-01 Rev.0.1, Sept. 2012. 
3 I note that PM2.5 and PM10 emissions from the nearby, existing, Grootegeluk were not explicitly modeled.  It is 
assumed that impacts from sources at this mine would be manifested in the actual monitoring data being collected at 
different locations nearby.  Of course, one of the important shortcomings in the area is the lack of adequate air 
monitoring stations. 
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Source: Environmental Resources Management Southern Africa Pty (Ltd), Greenhouse Gas Assessment for the 1 
200 MW Thabametsi Coal-Fired Power Station in Lephalale, Limpopo Province, South Africa, Final Report, v2, 
June 2017, p. 9. 

 
Meteorological Data 
 
Dispersion modeling requires, as an input, processed hourly meteorological data, typically for 
multiple years, collected near to the source(s) being modeled, in order to ensure that the 
meteorological data are representative.  The meteorological data are usually made available 
electronically.  Unfortunately, even though such data exist (and have been used by consultants 
who have conducted modeling for the Thabametsi Mine, the Thabametsi power plant, the 
existing Matimba power plant, as well as the Medupi power plant), we were unable to obtain the 
hourly data electronically (or in any other format) despite considerable effort.4  However, 
                                                           
4 We initially requested the air quality modeling data for the Thabametsi mine from the consultancy firm 
that prepared the environmental impact assessment but were referred to Exxaro.  We then submitted a 
request for access to information in term of the Promotion of Access to Information Act 2 of 2000 for the 
emissions inventory and modeling data, but were told that these data were not part of the record because 
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summaries of the meteorological data are available in various reports in windrose format.  
Relying on the windroses, we used a meteorological data set from a location in the United States 
of America (US) that is generally consistent with the windroses shown in the various South 
African reports.  The chosen US data are also from a location that is topographically consistent 
(i.e. relatively flat terrain) with the location of the Thabametsi mine and power plant. 
 
While this is not an ideal situation: (a) it is the only option that was available to us; and (b) 
importantly, we were satisfied that the results predicted by our meteorological data set were 
generally consistent with that obtained by the local consultants.  We confirmed this by running 
the model simulating the Thabametsi mine.  Results at the most impacted receptors to the south-
west of the mine were consistent between our and the local consultant model runs.  
 
Source Inputs 

For the Matimba and Medupi power plants, the emissions are shown below in addition to the 
stack locations: 
 

Emission Source Emissions (tonnes/year) 
Current Emission Limits 

(mg/m3) 
Power 
Station 

Stack Latitude Longitude NOx SO2 PM10 NOx SO2 PM10 

Matimba Stack 1 -23.67 27.61 33796 154631 2452 750 3700 100 
Matimba Stack 2 -23.67 27.61 33796 154631 2452 750 3700 100 
Medupi Stack 1 -23.70 27.56 30691 224308 2046 750 4000 50 
Medupi Stack 2 -23.70 27.56 30691 224308 2046 750 4000 50 

 
We adjusted the SO2 emissions for the Matimba power plant to reflect the currently requested 
limit of 4000 mg/Nm3 instead of the 3700 mg/Nm3 shown in the table above. 
 
Stack details required for modeling for the Matimba units/stacks are shown below: 
 

Source: ESCIENCE Associates (Pty) Ltd, Atmospheric Impact Report – Matimba and Medupi Power Stations, May 
2017, p. 9. 
 
Similarly, stack details required for modeling for the Medupi units/stacks are shown below: 
 

                                                                                                                                                                                           
the consultancy firm had not submitted them to Exxaro.  In addition, the online SA Ambient Air Quality 
Information System, which should make current and accurate data available, does not provide this 
information. 
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Source: ESCIENCE Associates (Pty) Ltd, Atmospheric Impact Report – Matimba and Medupi Power Stations, May 
2017, p. 10. 
 
Finally, the stack details and the emissions for the proposed Thabametsi units are shown below: 
 

 
Source:  uMoya-NILU Consulting (Pty) Ltd, Thabametsi FEIR, Appendix E, Air Quality and Health Risk Specialist 
Study for the EIA for the Proposed Thabametsi Coalfired Power Station Near Lehpalale, Limpopo Province, 
December 2013. 
 
We chose the 220-meter stack height for the four Thabametsi units, to be conservative, i.e. 
provide the smallest impacts, with the largest dilution.  Using the lower heights would have: (a) 
limited the impact area of the power plant; and (b) created higher impact concentrations. 
 
For the Thabametsi mine, for our “calibration run” to validate the use of the meteorological data, 
we relied on the emissions presented in the September 2012 modeling report prepared by 
Airshed Planning Professionals, (Pty) Ltd.  This is shown below: 
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Source:  Airshed Planning Professionals (Pty) Ltd, Thabametsi:  Air Quality Specialist Assessment, Report No.: 
APP/12/EXX-01 Rev.0.1, Sept. 2012, p. 4-9. 
 
We used the PM2.5 “mitigated operations” case in our calibration run.  As seen above, the 
modeling by Airshed Planning Professionals (Pty) Ltd. only used 5 sources to depict all of the 
mining operations, of which the two dominant sources by far are crushing and screening, 
followed by vehicle entrainment.  Materials handling is a distant third.  I comment on this further 
below. 
 
Sources Not Included 
 
Due to lack of available information, we have not included PM emissions due to ash disposal 
(and associated transportation emissions) either for the Thabametsi power plant or the Medupi 
power plant.  We assume that the effect of ash dumping from the existing Matimba power plant 
are already reflected in the baseline PM levels being monitored in the area.  I expect that fugitive 
PM2.5 emissions would be significant from ash disposal (comparable to mining emissions), 
including transport of the ash and the actual ash handling and dumping at the disposal site. 
 
Receptors 
 
The Figure below shows the receptors we used in our modeling from the power plants.  The area 
within the outer red box was gridded.  In addition, we included the specific receptors shown in 
the Figure below. 
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The receptors used for the Thabametsi mine modeling are shown in the Figure below. 
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Baseline Emissions 
 
The NAAQS for PM10, PM2.5, SO2 and NO2 are shown in the table below: 
 

Parameter Averaging Period Concentration 
Frequency of 
Exceedence 

PM10 
24-hour 75 μg/m³ 4 
annual 40 μg/m³ 0 

PM2.5 
24-hour 40 μg/m³ 4 
annual 20 μg/m³ 0 

SO2 

10-minutes 500 μg/m³ 526 
1-hour 350 μg/m³ 88 
24-hour 125 μg/m³ 4 
annual 50 μg/m³ 0 

NO2 
1-hour 200 μg/m³ 88 
annual 40 μg/m³ 0 

 
The closest ambient monitoring station to the Thabametsi site is located at the residential area of 
Marapong just east of the Grootegeluk mine. The daily PM10 and PM2.5 ambient concentrations 
at Marapong for the period 2009 to 2011 are provided in Figure 3-7 and Figure 3-8, respectively, 
of the 2012 Report, reproduced below. Current data for the Marapong monitoring station is not 
available.  However, the 2012 Report notes that the annual average PM10 and PM2.5 ground level 
concentrations for the period 2009 to 2011 were 51 μg/m³ and 43 μg/m³,respectively. The current 
annual ambient standard for PM10 is 40 μg/m³ and the current ambient standard for PM2.5 is 20 
μg/m³.  Thus, baseline PM levels for the period 2009 to 2011 exceeded the current ambient 
standards.   
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Source:  Airshed Planning Professionals (Pty) Ltd, Thabametsi:  Air Quality Specialist Assessment, Report No.: 
APP/12/EXX-01 Rev.0.1, Sept. 2012, p. 3-14. 
 
More recently, baseline emissions levels were assessed as part of an Air Quality Specialist 
Report for the Proposed Medupi Flue Gas Desulphurisation (FGD) Retrofit Project.5  That 
baseline study considered a 2014 baseline scenario (including operations of the Matimba power 
plant), and concluded as follows: 

 SO2 concentrations were measured to infrequently exceed short-term NAAQS at the 
monitoring stations located at Marapong and Lephalale.  Modeled SO2 concentrations 
indicated infrequent short-term exceedances of the NAAQS limits at these receptors. 

 NO2 concentrations were measured to infrequently exceed short-term NAAQS limits at 
Marapong and Lephalale, which is reiterated in the modeled results.   

 Measured PM10 concentrations exceed the daily and annual NAAQS at Marapong for the 
period 2014.  Measured PM2.5 concentrations at Marapong are within the daily NAAQS 
applicable until 2030, but exceed the more stringent daily NAAQS applicable in 2030.   

 
Results for the Power Plants 
 
These are provided in the attached Excel spreadsheet (Attachment A), for the gridded as well as 
the specific sensitive receptors shown above.   
 

                                                           
5 Airshed Planning Professionals (Pty) Ltd, Air Quality Specialist Report for the Proposed Medupi Flue Gas 
Desulphurisation (FGD) Retrofit Project, Feb. 2018. 
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The results show that at certain sensitive and gridded receptors, emissions from the power plants 
alone, excluding any current baseline SO2 concentrations in the area, exceed the NAAQS for 
SO2.  For example, at Farm 13, a sensitive receptor, the 89th highest 1-hour SO2 concentration 
was modeled at over 406 ug/m3.  At Onverwacht, another sensitive receptor, the 5th highest 24-
hour SO2 concentration modeled was over 126 ug/m3.  At the gridded receptor with the highest 
modeled SO2 concentrations, the 89th highest 1-hour SO2 concentration was over 451 ug/m3 and 
the 5th highest 24-hour SO2 concentration was over 151 ug/m3.  
 
As noted earlier, while emissions from the power plants alone do not exceed the NAAQS for 
NOx and PM2.5: (a) the increased impacts due to the power plants are not trivial; and (b) when 
considered in addition to baseline or background concentrations that already infrequently exceed 
NAAQS for PM and NOx, it is highly likely that the operation of the Thabametsi power plant 
would cause exceedences of the NAAQS for NOx and PM2.5.  Significant new contributions to 
ambient pollution levels from the Thabametsi power plant would further degrade air quality in 
the region.  
 
For some of the receptor locations we also conducted modeling to determine the contributions of 
the predicted SO2 impacts from each of the three power plants.  As expected, the contributions 
vary depending on the location of the receptor in relation to the specific power plant.   
 
Comment on the Emissions for Thabametsi Mine 
 
It is my opinion, based on a review of estimated PM emissions from many open pit mining 
operations in the US that the emissions for PM2.5 (as well as the other PM fractions) in the 
September 2012 Report for the Thabametsi mine, are significantly understated.   
 
First, all of the mining activity emissions are grouped into just a few sources as shown in Table 
4-7 above.6  This is not representative of how mining activities and resulting emissions occur or 
of how those emissions are spatially distributed.  For example, the list below shows a typical list 
of mining sources/activities for which emissions should be estimated: 
 

 Topsoil Removal; 
 Topsoil Dumping; 
 Overburden Drilling; 
 Overburden Blasting; 
 Overburden Removal (Dragline?); 
 Overburden Handling (Truck/Shovel); 
 Overburden Dumping; 
 Overburden Handling (Bulldozer); 
 Overburden Storage Pile; 
 Haul Roads Travel; 
 Access Roads Unpaved; 
 Grading; 

                                                           
6 While the report, in its description sections does provide some discussion of the additional types of mining sources 
and activities that I have listed, the emissions calculations do not provide corresponding calculations. 
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 Coal Drilling; 
 Coal Blasting; 
 Coal Removal; 
 Disturbed Area Fugitives; 
 Coal Transport; 
 Coal Primary Crusher; 
 Coal Secondary Crusher; 
 Coal Conveyors; and 
 Support Diesel Engines.  

 
Instead, as noted earlier, the September 2012 modeling only reports 5 sources/activities. 
 
Second, the September 2012 modeling assumes that uncontrolled emissions would be reduced by 
50-70% based on mitigations such as watering.  Since these mitigation measures are poorly 
implemented and enforced, and are not applicable to many of these sources, that 50-70% 
reduction is overly optimistic.  I should note that there is significant uncertainty as to whether 
these types of mitigation measures are consistently used in existing mines (such as the 
Grootegeluk mine) in the area, particularly since water scarcity is an important factor in the 
region. 
 
Third, the September 2012 modeling report does not discuss how the emissions it used were 
spatially distributed across the proposed Thabametsi mine.   
 
It is my opinion that emissions from the mine are underestimated by at least five times, if not 
more.  For example, estimated PM2.5 emissions, with mitigation, for a 5 million short tons7 per 
year proposed expansion at a Colorado coal mine (the “ColoWyo” mine) are 181 short tons per 

year.  While I believe that even these emissions are underestimated at the ColoWyo mine, 
nonetheless they are around 4.8 times larger than the estimates for the Thabametsi mine, after 
adjusting for the rate of coal extraction.  Thus, the impacts predicted by the September 2012 
Thabametsi mine modeling are also similarly underestimated, even accepting the assumed 
mitigation reduction. 
 
Conclusion 
 
The results of our modeling show that there will be significant increases in concentrations of SO2 
in the areas surrounding the power plants.  SO2 concentrations due to emissions from the 
Thabametsi, Matimba and Medupi power plants would exceed the NAAQS, at least at some 
receptor locations. 
 
NOx and PM2.5 emissions from the power plants alone do not appear to exceed the NAAQS 
(mainly because of dilution of stack emissions due to the plant’s very tall stacks).  Nonetheless, 
projected emissions must be considered cumulatively with baseline levels of NOx and PM2.5, 
which already hover near maximum allowed ambient levels due to other significant, existing 

                                                           
7 1 short ton is 2000 pounds.  I tonne (also metric ton or long ton) is 1000 kilograms.  Thus, 1 metric ton = 1.1 short 
tons. 
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sources of NOx and PM2.5 in the area.  Ambient PM levels must also include emissions from the 
mine that will supply Thabametsi, which have been understated by at least a factor of five.  
When baseline levels of NOx and PM and emissions from mining emissions are taken into 
account, ambient concentrations of NOx and PM2.5 in the area are expected to increase 
significantly and are likely to exceed NAAQS.   
 
 
 
 

Date: March 22, 2018___________  ____________________________ 

      Dr. Ranajit (Ron) Sahu 
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In summary:

Results of the Department of Energy’s IPP Procurement Programme

All tariffs 

in R/kWh

Base 

Month / 

Year

REIPPPP 

BW 1

REIPPPP 

BW 2

REIPPPP 

BW 3

REIPPPP 

BW 4

REIPPPP 

BW 4 

additional

Coal IPP 

BW 1

REIPPPP 

BW 4 

expedited

Bid submission 4 Nov 2011 5 Mar 2012 19 Aug 2013 18 Aug 2014 18 Aug 2014 2 Nov 2015 11 Nov 2015

Financial close 5 Nov 2012 9 Mar 2013 11 Dec 2014

Solar PV 632 MW 417 MW 435 MW 415 MW 398 MW 520 MW

April 2014 3.29 1.96 1.05 0.79 0.85 0.56

April 2015 3.44 2.05 1.10 0.82 0.89 0.58

April 2016 3.65 2.18 1.17 0.87 0.95 0.62

Wind 634 MW 563 MW 787 MW 676 MW 686 MW 650 MW

April 2014 1.36 1.07 0.78 0.62 0.72 0.56

April 2015 1.42 1.12 0.82 0.65 0.75 0.58

April 2016 1.51 1.19 0.87 0.69 0.80 0.62

Coal 863 MW

April 2014 0.93

April 2015 0.97

April 2016 1.03

Sources: South African Department of Energy IPP Office; StatsSA for CPI (http://beta2.statssa.gov.za/publications/P0141/CPIHistory.pdf); CSIR analysis
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EXECUTIVE SUMMARY 
The South African power system has reached a 

crossroads. Eskom, the national power utility, is 

experiencing an unprecedented period of demand 

stagnation and decline, while having simultaneously 

embarked on an enormous, coal-fired power station 

construction programme (Medupi 4 764 MW and 

Kusile 4 800 MW) that has been plagued with delays 

and cost over-runs. This has forced Eskom to 

implement the highest tariff increases in recorded 

history, and has led to a crisis in its financial viability 

and, at the time of writing, a liquidity crisis 

(Groenewald & Yelland, 2017).  

Having recently suffered from capacity shortages, 

Eskom's inflexible construction programme has now 

resulted in a significant and growing surplus of 

expensive generation capacity. Recently, the Minister 

of Finance, Mr Gigaba indicated that Eskom has a 

surplus capacity of 5 GW (Creamer, 2017).2 Eskom’s 

Medium-term System Adequacy Outlook (MTSAO) 

(Eskom, 2017a), published in July, estimates excess 

capacity of between 4 and 5 GW in 2019/20, assuming 

a higher demand than is currently experienced 

(Eskom, 2017a). The latest MTSAO (Eskom, 2017b) 

indicates an expected excess capacity of just over 8 

GW in 2022 based on their low demand scenario.  

South Africa has also embarked on a highly successful 

renewable energy procurement programme. Although 

this programme initially resulted in expensive 

renewables prices, it has more recently produced 

highly competitive prices for wind and solar power in 

line with the paradigm-changing energy transition 

experienced globally. Despite these circumstances, 

Eskom nonetheless has not yet committed to 

decommission any of its older plants, even as they 

approach the end of their lives and the costs of 

running the older stations increase. 

In this report we present the results of an 

independent study into several possible strategies to 

assist with ameliorating Eskom’s critical financial 

challenges. Essentially, we have investigated two 

questions: 

                                                                 

2 This is capacity over and above a reasonable reserve margin required for system security. 

1. Should Eskom cancel part of its power station 

construction programme to reduce costs? 

2. Should Eskom bring forward the 

decommissioning of some of its older coal 

power stations to reduce costs? 

Our method allows us to assess whether the costs 

associated with running a particular station for its 

remaining life exceed the value of that station to the 

electricity system. The comparison hinges on the 

alternative cost of meeting demand if a station is 

decommissioned early (or other new plant 

construction is cancelled i.e. not completed). If the 

system can meet demand over the same time period 

through alternative resources (existing and new) at a 

cost lower than the levelised cost of electricity from a 

particular station, then it makes economic sense to 

decommission that station early (or to not complete 

it).  Our analysis is thus premised on two parts:  

• a system-wide analysis concerned with calculating 

the system alternative value of a station (the 

station’s avoided cost); 

• which is then compared against the incremental 

levelised costs of running that station. 

The system analysis undertaken by the CSIR Energy 

Centre for the reference scenario produced results 

that are in themselves important: in a 34 year, least 

cost optimised, power system operation and 

expansion plan, no new coal-fired power capacity is 

built after Kusile, and no new nuclear plant is built 

either. New coal and nuclear plants are simply no 

longer competitive.  When new capacity is required, 

demand is met at lowest cost primarily from new solar 

PV and wind. In the more plausible moderate demand 

scenario renewable energy is supplemented by flexible 

technologies, storage (pumped storage and batteries) 

and open-cycle gas turbines (OCGTs) for peaking, but 

no combined cycle gas turbines. In the less plausible 

high demand scenario, combined cycle gas turbines 

are only required after 2040 and produce little energy. 

In the moderate demand scenario this means that the 

gas demand for peaking OCGTs will remain low until at 

least 2030 or later. Overall the system level analysis 

thus shows that South Africa does not need a nuclear, 
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coal or gas power procurement or construction 

programme. 

Figure A shows our results for the analysis of the 

individual stations for a moderate demand scenario (in 

which we assumed higher demand than currently seen 

in the economy).  

 

 

Figure A: Comparison of system alternative value and levelised costs per station (2017 c/kWh) in a moderate 

demand scenario 

The results show that it makes economic sense to 

decommission the older stations early, since the 

system can meet demand at a lower cost than running 

each of the stations. This holds for the scenario even 

where we decommission three stations early 

(Grootvlei, Hendrina, and Komati – GrHeKo). 

Table A shows the potential savings associated with 

the early decommissioning of each station. 

  

Table A: Estimated system cost savings arising from earlier decommissioning (R'm) 

Scenario  Arnot  Camden  Grootvlei  Hendrina  Komati  GrHeKo  

Moderate Demand  5 177 5 139 5 714 7 829 3 371 12 568 

Note: These savings are not additive; our methodology assesses each station individually, except in the case of GrHeKo.  

 

By decommissioning GrHeKo early, Eskom can save as 

much as R12.5bn in present value terms.  

The incremental cost of Kusile units 5 and 6 includes 

the avoidable capital cost of completing these 

units. However, we were not able to obtain reliable 

estimates of the avoidable capital costs for units 5 and 

6. We have therefore reversed part of the analysis in 

this case by netting off the other components 

of its levelised incremental cost from its system 

alternative value. This determines the avoidable 

capital cost at which the option of cancelling Kusile 

units 5 and 6 costs the same (given the costs of the 

alternative resources that will then be used) as 

completing it. This is the threshold capital cost saving. 

Therefore, if the capital cost saving is more than this 

threshold it will be more economic to cancel the 

construction of Kusile units 5 and 6 than to complete 

it, even considering that other resources will have to 
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be employed in future to replace the supplies that 

would have come from units 5 & 6.  

Table B below shows that this threshold capital cost 

saving level is approximately R4 747m for the 

moderate demand scenario and our stated 

assumptions. To put this into perspective, assuming 

that Eskom will still incur a 15% budget overrun on the 

remaining capital budget for the station, the cancelling 

cost savings threshold required is approximately 1.9% 

of the total capital cost of the station, or 

approximately 13% of the estimated cost to 

completion of Kusile. Table B shows what net savings 

that will result if the cancelling saving is larger than 

this threshold.   

 

Table B: Kusile Cost Saving threshold (Moderate Demand Scenario) 

Percentage of estimated cost to 
completion for Kusile  

PV of CAPEX  
saving (R’m)  

Nett CAPEX Saving  
(R’m)  

13.18%  4 747  0  

20%  7 202  2 455  

25%  9 002  4 256  

 

Our further estimates show that decommissioning 

GrHeKo and avoiding the completion of Kusile units 5 

and 6 could giving rise to a financial saving in the 

region of R15 - 17bn without affecting security of 

supply.  These estimates do not reflect the additional 

large savings in the impact on human health, local 

environment and climate change that will result. 

These are large and difficult decisions to make and are 

fraught with vested interests that will be affected. We 

have already seen from Eskom’s ongoing governance 

crisis, that Government and Eskom are partially 

paralysed, and could struggle to take the right 

decisions in the public interest. It is exactly for 

situations like this (i.e. where democratic governance 

fails), that countries create independent regulators (or 

independent public protectors, independent courts, 

etc.). It is therefore critical that the National Energy 

Regulator of South Africa (NERSA) ensures that these 

issues are investigated and addressed, and that Eskom 

is only allowed to recover efficient costs in its tariffs. 

Ensuring a just transition for existing employees is of 

paramount importance and should be the subject of a 

multi-stakeholder political process and further 

analysis. Workers and communities should not bear 

the brunt of Eskom's financial crisis. Part of the savings 

realised could be used to cushion the impacts on 

workers and communities, and provide support for re-

training, skills development, relocation, etc.  

Lastly, we have to consider the possibility that Eskom’s 

financial position is even worse than generally 

understood at the time of writing. The analysis 

presented above was focussed on the relative 

economics of the options considered, and did not 

consider the financing implications of each option. 

However, if Eskom’s financial crisis continues to 

worsen, as we suspect it might, financial constraints 

will have to be brought into the picture. In this case, 

further possibilities must be considered in the light of 

the systemic risk to the state and the entire economy 

posed by Eskom’s financial crisis. Assuming that the 

economy’s ability to absorb further tariff increases and 

government’s ability to provide further bailouts and 

sovereign guarantees are rapidly diminishing, Eskom 

will have to urgently find other ways of maintaining its 

solvency and avoiding a liquidity crisis. In this scenario, 

the only option will be to reduce the haemorrhaging of 

cash. The question will be: how can this be achieved 

without letting the lights go out? 

Although not discussed in this report, it appears that 

Eskom has some scope for cutting back on human 

resources costs, and on reducing its primary energy 

costs. However, this is unlikely to be achievable over 

the short-term or to be sufficient. Two key insights 
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that emerged during this study are therefore critical 

for considering how best to address this question: 

1. The level of surplus capacity that Eskom now 

anticipates for the foreseeable future is at least 

equal to an entire Medupi or Kusile power station, 

or more. 

2. By the time this spare capacity would be required 

in future, it will be cheaper to provide it by a 

combination of alternative means (renewable 

energy, gas turbines, battery storage, etc.). 

Essentially the unavoidable conclusion is that Eskom is 

still spending vast amounts of capital on a power 

station construction programme that South Africa 

does not need and cannot afford.3 Drastically 

curtailing Eskom's power station capital programme 

(beyond Kusile 5 and 6) might be the only way to 

restore its solvency. This will of course come at a high 

cost in terms of the penalties to be paid by Eskom in 

future, and the impact on personnel working on the 

construction projects. But, the lights will stay on, 

Eskom’s cash flow situation could rapidly improve, and 

confidence in Eskom and the economy would be 

restored.  

In this scenario South Africa might well face a stark 

choice: Abandon a large part of the Kusile (and 

possibly part of the Medupi) project, or allow Eskom 

and possibly the state to default on its financial 

obligations and pay an enormous economic and social 

price. 

In either case it now appears critical that Eskom puts 

in place a process to plan for the urgent 

decommissioning of its older power stations and 

prepares for the possibility that its capital programme 

will have to be curtailed. Furthermore, it will be 

unrealistic to expect Eskom to drive these decisions on 

their own accord. It will be necessary for key 

government departments, NERSA, consumers and 

other stakeholders to act in order to protect the 

integrity of the power system and enable the South 

African economy to participate in the global energy 

transition to lower cost, clean energy resources. 

 

                                                                 

3 To put this into context, we estimate that Medupi and Kusile will still require at least R80bn capital expenditure (excluding interest) as of March 

2017. 
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 INTRODUCTION 
The South African power system has reached a 

crossroads. Eskom, the national power utility, is 

experiencing an unprecedented period of demand 

stagnation and decline, while having simultaneously 

embarked on an enormous, coal-fired power station 

construction programme (Medupi 4 764 MW and 

Kusile 4 800 MW) that has been plagued with delays 

and cost over-runs. This has forced Eskom to 

implement the highest tariff increases in recorded 

history, and has led to a crisis in its financial viability.4 

Having recently suffered from capacity shortages, 

Eskom's inflexible construction programme has now 

resulted in a significant and growing surplus of 

generation plant. Recently, Minister Gigaba indicated 

that Eskom has a surplus capacity of 5 GW (Creamer, 

2017)2. Eskom’s Medium-term System Adequacy 

Outlook (MTSAO) (Eskom, 2017a), published in July, 

estimates excess capacity of between 4 and 5 GW in 

2019/20, assuming a higher demand than is currently 

experienced (Eskom, 2017a). The latest MTSAO 

(Eskom, 2017b) indicates an excess capacity of just 

over 8 GW in 2022 based on their low demand 

scenario.  

South Africa has also embarked on a highly successful 

renewable energy procurement programme. Although 

this programme initially resulted in expensive 

renewables prices, it has more recently produced 

highly competitive prices for wind and solar power. 

Despite now being the cheapest source of new 

electrical energy, the renewables programme has 

been caught up in Eskom's crises with the utility 

refusing to sign the power purchase agreements 

(PPAs) for the most recent procurement rounds. 

In this report we present the results of an 

independent study into several possible strategies to 

assist with ameliorating Eskom’s critical financial 

challenges. Essentially, we have investigated two 

questions: 

1. Should Eskom cancel part of its power station 

construction programme to reduce costs? 

                                                                 

4 Eskom has recently applied to the National Energy Regulator of South Africa (NERSA) for a further 19.9 % tariff increase and intends to implement 

yet further increases as a way out of its financial and funding crises (Eskom, 2017c). 

2. Should Eskom bring forward the decommissioning 

of some of its older coal power stations to reduce 

costs? 

We adopted a conservative approach throughout the 

study. Therefore, with respect to the first question, we 

focussed on the area where the least progress has 

been made and therefore where cost savings might be 

most likely - Kusile power station’s last two units (units 

5 and 6). Similarly, we focussed our investigation on 

the older stations that are likely to be the most 

uneconomic to continue operating, namely: Camden, 

Grootvlei, Hendrina, Komati and Arnot. We also 

investigated the option of simultaneously 

decommissioning three of the older stations earlier 

than planned, namely: Grootvlei, Hendrina, and 

Komati. 

In addition to the financial costs coal-fired power 

stations impose on Eskom, coal power also places 

enormous economic, social and environmental costs 

on third parties. These costs take the form of negative 

impacts on human health and mortality, local 

pollution impacts on the environment and agriculture 

and its contribution to climate change. These 

externality impacts are substantial and should be 

included in the cost benefit assessment of power 

generation options. However, given the crises with 

Eskom’s tariffs and finances, our study focussed on 

the direct financial impact on Eskom associated with 

the options under investigation. 
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 CONTEXT 
The review of current global and local developments 

in the power sector, presented in this section, 

provides important context for understanding the 

motivation for our study and for interpreting the 

findings. 

 GLOBAL CONTEXT 
Countries around the world are reducing their 

dependence on coal and moving instead to an 

increased reliance on renewable resources. While in 

the past subsidies played an important role, the 

energy transition is now driven by economic and 

financial considerations. Transition steps include 

cancellation of projects already under construction, 

retirement of older stations and deferral of proposed 

coal-fired capacity additions. At the same time, 

renewable energy costs have fallen dramatically across 

the world, delivering prices that are increasingly 

competitive with existing conventional generation 

prices. 

Although global growth in coal power over the past 

decade has been highest in China and India, both 

countries cancelled more than 50% of their planned 

coal power plants in 2015 and 2016 (United Nations 

Environment Programme, 2017). China has taken 

major steps to reduce its coal use and produce power 

from renewable wind and solar resources. For 

example, in the autumn of 2016, China halted 

construction on 30 large coal-fired power plants. 

Another 30 projects, for which transmission lines were 

already under construction, were also stopped 

(Myllyvirta & Mills, 2016). A new list, issued in January 

2017, identified the cancellation of 103 coal-fired 

projects, eliminating 120 GW of planned capacity. 

These cancellations included dozens of projects on 

which construction had already started, representing a 

combined output of 54 GW (Forsythe, 2017). 

In India, lower-than-expected growth in electricity 

demand, combined with rapidly declining costs for 

renewable resources and falling utilisation rates at 

existing plants, led to the cancellation of 13.7 GW of 

planned coal-fired power plants. These factors have 

also led to the admission that an additional 8.6 GW of 

newly built coal-fired capacity is not financially viable. 

(Hill, 2017). Only two of the planned 16 Ultra Mega 

Power Projects have actually been built. In addition, 

India’s state-owned power generator, the National 

Thermal Power Corporation has also announced its 

decision to shut down 11 GW of its oldest coal-fired 

capacity. (The Times of India, 2017). 

These shifts away from coal have been echoed across 

the world. The South Korean government announced 

plans to operate 10 of its oldest coal-fired power 

plants during the non-spring months only, with the 

permanent closure of these plants by 2022, three 

years earlier than previously planned (Chung, 2017). 

The Dutch government announced that all coal-fired 

power plants would be shut down by 2030, including 

three plants that were only completed in 2015 (Wynn, 

2017). The Netherlands joins several G7 countries that 

have announced coal phaseouts. 

The Indonesian Energy Minister recently announced 

that the government will not approve any new coal-

fired plants on the country’s Java grid (Jensen, 2017a). 

Lower than expected electricity demand placed their 

plan to increase the nation’s generating capacity by 35 

GW, including coal-fired capacity, in doubt and the 

plan now appears to be scaled back. Some 9 000 MW 

of planning capacity has been put on hold until 2024, 

and thousands more megawatts (including coal-fired 

plants) will be cancelled (Jensen, 2017b). 

While the cancellation of these plants during pre-

construction and construction phases, and early coal 

closures, are subject to market dynamics and policy 

interventions in these countries, they are also 

supported by rapidly falling renewable energy costs 

across the world. Renewable energy auctions have 

delivered record-breaking declines in price, driven 

both by falling technology costs and newly established 

competitive procurement frameworks. 

Recent auctions (up to the end of 2016) have 

consistently delivered solar photovoltaic (PV) prices of 

less than USD 50/MWh, in countries such as the US, 

Peru, Mexico and Chile. Even lower prices have 

materialised in countries with good solar resources 

such as Abu Dhabi (2,42 USc/kWh), Dubai and Texas. 

From the beginning of 2017, it is increasingly the norm 

for solar auctions to deliver prices of around 3 

USc/kWh, even unsubsidised. Even lower prices have 

been seen in countries offering subsidies such as 

concessional finance or special pricing arrangements 
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(e.g. Saudi Arabia's 1,79 USc/kWh). In Arizona solar PV 

without storage has come in at 3 USc/kWh, and with 

storage at 4,5 USc/kWh (Wright, Arndt, et al., 2017; 

Diaz Lopez, 2016; Whiteman et al., 2017). 

Wind energy costs have fallen less rapidly, but 

auctions also frequently deliver prices of below 50 

USD/MWh, currently converging at around 40 

USD/MWh (Whiteman et al., 2017), with lower prices 

achieved in Mexico, Peru and Morocco. In the latter, 

onshore wind achieved a price of 3 USc/kWh (Wright, 

Arndt, et al., 2017). These prices are close to the costs 

assumed in our study for renewable energy in 2030, 

highlighting that cost reductions may happen 

substantially more quickly than anticipated in our 

modelling (see 0 below). 

 LOCAL CONTEXT  
After several years of supply shortages, Eskom now 

faces a surplus of generation capacity as demand has 

stagnated and new plants have come online.  

Error! Reference source not found. shows South 

Africa’s electricity demand from 1985 to the present. 

As can be seen, demand has been flat for the last 

decade. This new trend was driven by rapidly 

increasing prices, low economic growth and changes in 

electricity intensity. The demand forecast of the 

original 2010 Integrated Resource Plan (IRP) Base Case 

scenario is shown for comparison. As can be seen, 

current demand is approximately 78 TWhs5 below the 

2010 IRP projection. This is similar to the energy 

output of two and a half Kusile power stations at full 

output. The substantial overestimate in demand in the 

2010 IRP also highlights that committing to large, high 

complexity, inflexible, new build with long lead times 

is a very risky strategy (Steyn, 2001; Steyn & Eberhard, 

2010).6  

 

 

Figure 1:Historical Electrical Energy Demand (GWh) 7 

Source: Eskom, 2017d,e; Wright, Calitz, et al., 2017 

                                                                 

5 The IRP 2010 forecast (320.751 TWh) is approximately 78 TWh more than the energy available by Eskom 2016/17 (Eskom financial year) (242.023 

TWh).  

6 This exact contingency was foreseen and warned against in Steyn(2001, 2006) 

7 The Eskom: generated and purchased are in Eskom financial years whereas the other data is in calendar years. The grey part of the “Eskom: 

generated and purchased” line show Eskom’s projections included in their 2017 NERSA Revenue Application (Eskom, 2017c) and is the Total Gross 
Production in GWh. Both the Eskom: generated and purchased and the Total Gross Production are inclusive of energy generated by Eskom, 
purchased from IPP’s, wheeling and energy imports from SADC countries 
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Indeed, Eskom's own system adequacy report 

highlighted that the surplus is forecast to grow to 

between 4 and 5 GW in the next five years, assuming 

their moderate growth in demand (Eskom, 2017b). 

This surplus is primarily a result of the commissioning 

of the large units at Medupi and Kusile, which 

effectively stranded the older, less efficient, coal-fired 

stations, given the low demand for electricity over the 

past decade. In Eskom's low demand forecast (Eskom, 

2017b), surplus capacity grows to over 8 GW by 2022, 

when new Independent Power Producer (IPP) 

renewable energy capacity is included (and close to 6 

GW even without new IPPs).  

Stagnant demand is likely to be at least partly a result 

of Eskom’s unprecedented tariff increases. Yet Eskom 

continues to request tariff increases. In addition to the 

350% increase in real terms since 2007, Eskom 

requested a 19.9% average increase in tariffs in its 

2017 National Energy Regulator of South Africa 

(NERSA) revenue application. A key aim of the 

application is to make up for declining sales volumes. 

This appears to be an early sign of the utility death 

spiral, where higher prices drive down demand and 

sales, which in turn leads to higher prices to recover a 

fixed cost base. 

With repeated cost escalations and time overruns at 

the Medupi and Kusile construction projects, reduced 

sales are putting Eskom under enormous financial 

strain.  Eskom’s financial woes have reached the point 

where the Finance Minister and others have deemed 

the utility to be a systemic risk to the South African 

economy (Bonorchis & Burkhardt, 2017; Creamer, 

2017; de Vos, 2017).  

Eskom’s cost base is exacerbated by the costs 

associated with an inefficient and ageing coal fleet 

that faces escalating coal costs, requires increased 

maintenance and refurbishment, is not 

environmentally compliant and therefore requires 

substantial capital expenditure to meet legislative 

standards.  

Primary energy costs have risen substantially in real 

terms over the past 18 years (see section 4.4.5 below). 

More recently Eskom’s average cost of coal has risen 

from less than R200/ton in Financial Year (FY)8 2010, 

                                                                 

8 The financial years referred to in the report are Eskom financial year i.e. from April to March, unless stated otherwise 

to R393/ton in FY 2017, and is expected to increase to 

R430/ton by FY 2019 (Burton & Winkler, 2014; Eskom, 

2017e). However, these overall cost increases mask 

divergent station-specific costs that affect the merit 

order of the stations. Station-specific costs should be 

driving future choices around investment in 

refurbishment, life extensions, environmental 

compliance and the option of earlier 

decommissioning. Part of the cost increase is due to 

corruption, as has been widely reported in the South 

African press. However, poor planning (partly because 

of political interference) and mining sector market 

dynamics are also driving higher coal prices for Eskom.  

Most independent analyses of the South African 

electricity sector have not used detailed, station-

specific coal, water and other input costs. This 

limitation curtails insight into how Eskom manages the 

coal fleet and the understanding of which plants may 

be surplus to the system and/or uneconomic to run. 

This study aims to fill the gap. An independent 

economic analysis remains important because, despite 

the challenges facing Eskom as outlined above, the 

utility has not put plans in place for the imminent 

decommissioning of its power plants, nor for the 

socioeconomic impacts of these closures - even as 

these plants rapidly approach their planned 

decommissioning dates. In response to several 

Promotion of Access to Information Act (PAIA) 

requests, for example, Eskom continues to state that it 

has no plans to decommission its plants (Eskom, 

2017f) and is side-stepping the issue of 

decommissioning (let alone early decommissioning) by 

keeping the option of life extension of the older plants 

on the table. We understand from our interviewees 

that the motivation is partly political. Politicians are 

concerned about potential electoral impacts of plant 

closures and want to minimise perceived job losses in 

the run up to the 2019 elections. There are also calls 

from unions and others outside Eskom (e.g. the Fossil 

Fuel Foundation) to extend the lives of the aged plants 

(iNet Bridge, 2017).  

In practice, however, the surplus of capacity has 

resulted in Eskom already placing many units (at 

various stations) in extended cold reserve, with a call 

up time of up to five days. Eskom also recently 
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announced that Grootvlei, Hendrina, and Komati 

would be placed in extended cold reserve in their 

entirety (though not decommissioned) (le Cordeur, 

2017a; Eskom, 2017d). These stations will therefore 

continue to incur costs even though they might be 

surplus to the country's requirements9. Furthermore, 

Eskom continues to sign new coal contracts for power 

stations that are supposed to be decommissioned in 

the coming years, locking itself into expensive take-or-

pay contracts for coal it does not and will not need.  

Within this context of Eskom’s financial crisis, falling 

demand, surplus capacity and rising coal costs, South 

Africa has successfully implemented renewable energy 

auctions that reflect international trends in technology 

cost reductions, delivering falling prices over 

successive bid windows.   

It is now clear that renewable plants are the lowest 

cost new build options in South Africa. The latest 

round of renewable energy bids (Round 4.5), at an 

average of 62 c/kWh (2016 ZAR), are approximately 

40% lower than the bids received for the new 

independent coal power plants at over R1,0/kWh. 

Furthermore, according to our calculations, the latest 

round of new renewable energy bids is substantially 

below the levelised costs of Eskom's new coal plants. 

We calculate Medupi’s levelised cost of electricity 

(LCOE) as R1,70/kWh and the LCOE of Kusile as 

R1,91/kWh (2017 ZAR; see Annexure A on page 39 for 

details of the calculations). Energy from new 

renewable projects is therefore approximately one-

third of the costs of new Eskom mega coal plants. 

South Africa has every reason to expect that the prices 

for new renewable energy projects will continue to fall 

(see section 0 below) to the point where coal-fired 

plants will be made redundant. 

Any structural changes in the energy economy will of 

course have socioeconomic impacts that should not be 

                                                                 

9 Eskom does not explain what it means by these various terms, but in general, cold reserve means a station is not running but can be called up if 

needed within 12-16 hours; extended coal reserve means the station can be called up within 5 days. Mothballing means an asset is closed but not 

permanently so, and can be used again in the future. 

10 In addition to the direct employees at stations, we note that there are significant numbers of people temporarily employed at Kusile during 

construction. Eskom's latest MYPD applications indicated 22 000 workers at Kusile. This is substantially higher than earlier numbers provided by 

Eskom, and have grown from 8000 peak construction jobs in 2008, to 12 000 direct and 1 700 indirect jobs in 2011, to 17 000 jobs in 2015. In 2015, 

Eskom also stated that: " the project had reached its peak in terms of employment numbers and had no additional employment opportunities." 

(Mafika, 2008; Parliamentary Monitoring Group, 2011; Steyn, 2015) 

underplayed. Table 1 shows the number of employees 

at Eskom’s coal-fired power stations.10 

Table 1: Employment at Eskom's Coal-fired Power 
Stations 

Power Station Employment 

Arnot 677 

Camden 324 

Duvha 696 

Grootvlei 427 

Hendrina 644 

Kendal 668 

Komati 331 

Kriel 701 

Kusile 247 

Lethabo 628 

Majuba 508 

Matimba 476 

Matla 659 

Medupi 293 

Tutuka 649 

Source: Centre for Environmental Rights, 2017 
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 RESEARCH DESIGN AND 
METHODOLOGY  

This section outlines our research design and 

methodology, describes two key analytical 

approaches, explains important methodological 

concepts and highlights a fundamental principle on 

which the study relied. 

In order to address this study’s research questions, we 

had to adopt a research design that was both practical 

and achievable, but that also produced reliable results. 

Both research questions set up a counterfactual logic. 

Essentially, we are assuming that electricity demand 

will be met in all cases, but whether it will be met with 

or without the plant in question is the crux of the 

matter. Accordingly, this analysis has to compare the 

costs to Eskom of meeting electricity demand both 

with and without the plant, in each option under 

investigation (Kusile units 5 and 6, or the older coal 

stations). 

We employed two analytical approaches in order to 

conduct this analysis. Firstly, we investigated the 

optimised resource allocation and cost of supply for 

the entire South African power system. This system-

level analysis was performed by the Council for 

Scientific and Industrial Research (CSIR) Energy Group, 

using their PLEXOS power system modelling tool. In 

order to meet a particular demand forecast, the model 

schedules existing plants, based on their incremental 

costs (subject to certain constraints), and constructs 

new system resources as required, based on their total 

costs.  

Secondly, we conducted a detailed investigation into 

the future incremental costs of each individual power 

station in question. This station level analysis was 

undertaken by the Meridian Economics project team. 

The key concepts described below explain our 

methodology and how we utilised these two levels of 

analysis:  

Incremental costs 

When considering the costs of alternative strategies, 

economists would generally accept that sunk costs 

                                                                 

11 This can also be referred to as a power station’s levelised avoided cost of energy, i.e. the costs that are avoided by keeping the station on the 

system and dispatching it in accordance with its economic merit order. 

should be ignored (or deemed zero). All that matters 

are the costs that the decision maker still has 

discretion over, and which can, in principle, still be 

avoided. Incremental costs are thus similar to 

avoidable costs. 

Levelised costs 

The relative economics of different electricity 

generation options can be analysed by calculating 

their levelised costs. Generally, the levelised cost is 

calculated so as to express all the relevant costs over 

the lifetime of the project as a single cost per unit of 

production (e.g. per kilowatt-hour for electricity). This 

is similar to a simple average cost, but the calculation 

takes the timing of the costs and of the production 

volumes over the life of a project into account. 

Mathematically the levelised cost is calculated as the 

present value of the project costs, divided by the 

present value of its production volumes. 

While levelised cost analysis is usually used to 

compare the total costs of a resource (power station), 

any aspect of its costs can be levelised over the 

volumes, in order to show the result as a cost/unit of 

volume. It is therefore also possible to express the 

incremental cost of running a power station in 

levelised cents/kWh terms. 

System alternative value 

When conducting the analysis of an entire power 

system, as we did for this study, we relied on a 

fundamental principle: The energy and capacity 

provided by any resource (a supply or demand side 

option) can alternatively be provided by an optimised 

combination of other system resources, should the 

initial resource be unavailable. This should be a like-

for-like comparison with respect to the dispatchability 

and reliability provided by the plant under 

investigation. In economic terms, therefore, the value 

of a power station to the system is the alternative 

costs to the system that are avoided by having this 

station available and operational. We refer to this as 

the system alternative value (SAV) of the station.11 The 

system alternative value can be expressed as a 

levelised cost per unit of output (e.g. kWh). 
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It will only be economic to operate an existing power 

station, or build a new one, if the alternative (its 

system alternative value or SAV) will cost more. 

Conversely, if the station's levelised cost is more than 

its SAV, it means that the energy and capacity services 

to the system can be provided at a lower cost by 

available alternative resources, and therefore, all 

things being equal, should be closed down (if already 

operating) or not constructed at all. The system 

alternative value thus becomes a ceiling value that the 

costs of any power station (existing or to be 

constructed) should not exceed. 

Our methodology consists of the following steps: 

1. Use the system model to determine the optimal 

use of each station and the construction of new 

stations to produce a reference (or base) scenario. 

This provides an energy output profile (energy 

profile) for each station over the analysis period, 

for a high and a moderate demand scenario. 

2. Use the system model to determine each station’s 

system alternative value. 

3. Investigate each station’s incremental cost of 

operation and calculate the levelised incremental 

cost of producing the energy profile required from 

each. 

4. Compare each station's incremental levelised cost 

to its system value to determine, in the case of an 

existing station, whether it should be 

decommissioned, or in the case of pending 

construction, whether it should be completed or 

cancelled. 

In the case of the investigation into the economics of 

completing Kusile units 5 and 6, the incremental cost 

includes the avoidable capital cost of both these units. 

As discussed below, we were, however, unable to 

obtain any reasonable estimates of this cost. We 

therefore reversed the analysis in step four and 

calculated the avoidable capital cost (in cents per 

kWh) by netting off the units’ other components of 

levelised incremental cost from its system value. At 

this level, cancelling both units would cost the same as 

completing them. This is the threshold capital cost 

                                                                 

12 For further details on the approach adopted by the CSIR see their technical report (Wright, Calitz, et al., 2017) also available on the Meridian 

Economics website (www.meridianeconomics.co.za). 

saving. If the saving is higher than this level, it would 

be more economic to cancel rather than complete 

construction of the Kusile units 5 and 6. 

 SYSTEM LEVEL ANALYSIS 
The primary aim of the system modelling was to 

determine the system alternative value for each 

power station option under consideration. For these 

purposes we utilised the CSIR’s energy system 

modelling capability. The model determines the 

lowest total electricity system cost over 34 years by 

optimising the utilisation of existing generators (which 

decommission over time) and new investments. In 

doing so it ensures that the energy balance is 

maintained for every period in a least-cost manner 

subject to system adequacy requirements (i.e. 

reserves and cost of unserved energy). The 

optimisation is also subject to a range of other user-

defined constraints, e.g. supply technology technical 

characteristics (ramp rates, start/stop costs, minimum 

up/down times, etc.), supply technology reliability and 

operational limitations (pumped storage weekly 

cycling) (Wright, Calitz, et al., 2017)12. 

 POWER STATION LEVEL ANALYSIS 
The aim of the power station level analysis was to 

conduct a detailed investigation into the incremental 

levelised costs of operating each power station under 

consideration. To conduct this calculation, we had to 

investigate the circumstances of each station and 

gather best estimates of its present and future 

relevant cost drivers, including factors such as: 

• Primary energy cost (coal supply arrangements 

and costs) 

• Power station efficiency 

• Water costs 

• Fixed and variable operating and maintenance 

costs (FOM and VOM) 

• Refurbishment costs 

• Environmental compliance retrofits required and 

the costs thereof 

• The increased operating cost associated with 

environmental retrofits 
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• The environmental levy 

• Kusile’s outstanding capital expenditure (CAPEX) 

• Energy production profile (from system modelling) 

• Operating capacity 

• The costs of station decommissioning and the net 

present value cost impact thereof 

We have constructed a discounted cash flow model 

that calculates the levelised cost of electricity (LCOE) 

for each power station. For the purposes of this 

analysis, the cost data used to drive the calculation 

only reflects the avoidable incremental cost of running 

each station. 

The power stations under investigation in this study 

are shown in Table 2. 

Table 2: Nominal Capacity of Power Stations 

Investigated (MW) 

Power Station Number of Units Nominal 
Capacity (MW) 

Arnot 6 2220 

Camden 8 1900 

Grootvlei 6 1520 

Hendina 10 900 

Komati 6 1080 

Kusile (all units) 6 4338 

Kusile units 5 and 6 2 1446 

 
 

 DATA AND ASSUMPTIONS 
This section outlines the main sources of data and the 

assumptions used in the analysis. We detail 

assumptions on the demand and technology costs 

used in the system model, after which the data and 

assumptions used for calculating the levelised costs 

for each station are described.  

 MAIN SOURCES OF 
INFORMATION 

Publicly available information was used as far as 

possible. The main sources of information used for the 

                                                                 

13 A detailed explanation of the system level modelling assumptions can be found in Wright et al (2017). 

station level analysis were obtained from the 

following: 

• Information authored by Eskom and available in 

the public domain, either on their website, 

published in articles or provided in response to 

requests made in terms of the Promotion of 

Access to Information Act (PAIA). 

• Technical reports available in the public domain or 

provided in terms of the PAIA. 

• Annual reports, reserves and resources reports, 

sustainable development reports, investor reports 

for Eskom's coal suppliers and possible future coal 

suppliers where known, as well as industry reports 

on coal mines and Eskom's coal supply. 

• General news and industry news publications. 

• Interviews with people who have intimate 

knowledge of Eskom’s operations, related air 

quality compliance matters and the coal sector.1 

 COMMON ASSUMPTIONS13 
To ensure consistency, a number of overarching 

assumptions were used in both the system level and 

station level analyses. The main overarching 

assumptions include: 

• The analysis period is from 2016/17 to 2049/50, 

and although the PLEXOS model was run in 

calendar years, all output required for the station 

model was adjusted for financial years (i.e. Eskom 

financial year 1 April – 31 March). 

• The commissioning and decommissioning 

schedules are as per the draft IRP 2016 

(Department of Energy, 2016a). 

• CAPEX and operating expenses (OPEX) for new 

build power generators, unless stated otherwise, 

are as reported in the Electric Power Resource 

Initiative (EPRI) (2015) study. 

• All costs are in real terms and are presented in 

2017-rand terms, unless stated otherwise. 

• An after tax real discount rate of 8.2% which is 

equal to the economic opportunity cost of capital 

(EOCK) specified by National Treasury (National 

Treasury, 2016: 27). 
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• The station level analysis used the energy and 

capacity profiles (for the various scenarios) 

produced by the system level analysis.  

 SYSTEM LEVEL ANALYSIS 
In this section we briefly outline the key assumptions 

used for the system level analysis. The model aims to 

meet demand at the lowest cost, subject to the 

operational and other system constraints (e.g. ramp 

rates, lead times to build new capacity, reserve 

margins, etc.), and uses an hourly time resolution.   

Many of the assumptions in the reference scenarios 

were aligned with the draft IRP 2016 (Department of 

Energy, 2016a). For example, the energy availability 

factor, discount rate, cost of unserved energy and the 

decommissioning schedule of the existing fleet (50-

year life or as per draft IRP 2016). In the reference 

scenarios, all six units at Kusile are commissioned as 

planned, and the P80 commissioning dates for 

committed plants (Medupi, Kusile and Ingula) were 

used. Unlike the draft IRP 2016 (Department of 

Energy, 2016a), this study assumes that all renewable 

capacity from the Renewable Energy Independent 

Power Producer Procurement Programme (REIPPPP) 

Bid Window 1, 2, 3, 3.5 and 4 is committed, but 

excludes Bid Window 4 Additional, Expedited and the 

new build coal IPPs. That is, the model optimally 

meets demand (either from existing stations or using 

least-cost new capacity) after the REIPPPP Bid Window 

4 and Kusile. A full set of assumptions can be found in 

Wright, Arndt, et al., 2017. The demand forecasts used 

in the reference scenarios and the assumptions on 

technology costs and learning curves for renewable 

energy are shown below. 

4.3.1 Demand forecasts 

Figure 2 shows the high and moderate demand 

forecasts used in the system modelling. 

 

Figure 2: Electrical Energy Demand (GWh)7 
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The high demand projections were taken from the 

Base Case presented in the draft IRP 2016 while the 

moderate demand forecast is an update from the draft 

IRP 2016 low demand which was developed by the 

Energy Intensive User Group (Wright, Calitz, et al., 

2017: 9). 

As can be seen, Eskom's short-term projections are 

well below the forecasts used in this analysis. 

Furthermore, these electricity growth assumptions are 

premised on a GDP growth of 1.9%, 2.4% and 2.7% for 

the 2017, 2018 and 2019 years respectively (Eskom, 

2017e: 39). However, more recent National Treasury 

estimates for South Africa's growth rate have been 

reduced to 0.7% and 1.1% for 2017 and 2018 

respectively (2017b: 12). If one compares the 

compound annual growth rate (CAGR) of the period 

2007 to 2017, to the CAGR forecasted in the two 

scenarios for the period 2017 to 2027, the numbers 

reveal a discrepancy between historic and forecasted 

demand. The CAGR of the historic demand is negative 

0.07%. This is essentially stagnant demand, although 

one needs to bear in mind the supply limitations due 

to load shedding. The CAGR for the high demand 

scenario is 2.37%, and for the moderate demand 

scenario, 1.44%. As mentioned in the introduction to 

this report, both these forecasts are relatively 

optimistic and unlikely to be realised under current 

economic conditions. 

It is therefore apparent that it would have been 

appropriate to have also considered a lower demand 

forecast scenario similar to that of Eskom's latest 10-

year forecast, which would be pitched somewhere 

between zero growth and the moderate demand used 

in this study. The moderate demand scenario might 

well be on the upper end of the range of plausible 

future outcomes. Generally speaking, a lower demand 

forecast will lead to a lower system alternative value 

and a higher incremental LCOE. We therefore consider 

the moderate scenario to be a conservative 

assumption, particularly in the short to medium-term.  

4.3.2 Technology learning curves 

Conventional technology costs are based on the draft 

IRP 2016 (Department of Energy, 2016b) and EPRI 

2015 (Electric Power Resource Institute [EPRI], 2015). 

Renewable energy starting costs were based on the 

Bid Window 4 (Expedited) tariffs, with learning curves 

based on Bloomberg (2017). Wind energy costs 

decline by approximately 25% by 2030 and 

approximately 50% by 2040, remaining constant 

thereafter. Solar PV costs decline by approximately 

35% by 2030 and approximately 70% by 2040, 

remaining constant thereafter (see Wright, Calitz, et 

al., 2017 for a full breakdown of the cost structure of 

the technologies). The cost assumptions for 2030 used 

in our study were already globally realised in 2016 and 

2017. The 2030 wind energy cost of 3,1 USc/kWh 

(2016 USD) is close to the price recently achieved in 

Morocco, while the 2030 solar PV cost of 2,5 USc/kWh 

has been achieved in several countries already, albeit 

with supportive policy (Diaz Lopez, 2016; Wright, 

Arndt, et al., 2017). 

Based on the latest realised prices for these 

technologies, our learning curve assumptions are 

considered to be conservative (See Figure 3). 
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Figure 3: Equivalent Cost Assumptions for Wind and Solar PV 

 

 POWER STATION ANALYSIS 
This section outlines the data and assumptions used in 

the study for each set of costs per power station. We 

also note where we excluded particular costs (usually 

for lack of data), as well as whether and why we think 

particular costs may be an overestimate or 

underestimate. We have relied on publicly available 

data wherever possible. This data was used to 

compare the costs per station in the analysis against 

the system alternative value for the stations, as 

calculated in the optimisation modelling. 

4.4.1 Operating and maintenance costs  

We were unable to obtain any public information on 

the fixed and variable operating and maintenance 

costs (FOM and VOM) for each Eskom power station 

investigated. We therefore relied on data provided by 

the Electric Power Research Institute for South African 

power stations (Electric Power Resource Institute 

[EPRI], 2015; Wright, Arndt, et al., 2017).  

4.4.2 Refurbishment 

Evidence from other countries, from PAIA requests to 

Eskom, and from our interviews, show that the 

operating and maintenance cost estimates do not 

include all refurbishment and maintenance costs. This 

                                                                 

14 While we submitted a PAIA request for the data, we were denied the cost estimates as Eskom deemed the information commercially sensitive.  

is because, in terms of the International Financial 

Reporting Standards, not all these costs are expensed, 

indeed some are capitalised. Furthermore, for older 

stations, and especially older stations that have been 

run very hard, these costs may underestimate the 

capital spend required.  

It is difficult to find interchangeable capital cost 

estimates for power stations, as stations vary in age, 

design, capacity and operational conditions. In 

addition, it is not always clear which refurbishment 

costs are included in fixed and variable operating and 

maintenance cost estimates. Publicly available 

information on refurbishment cost estimates is rare 

and seldom discloses the extent of refurbishment 

associated with these costs (as some refurbishments 

may include life extensions). Additionally, the specific 

refurbishment requirements at Eskom’s different 

power stations are unclear.14 This makes estimating 

the refurbishment costs for Eskom’s existing coal-fired 

power stations extremely challenging, even though it 

is clear that many stations require substantial 

investment in refurbishment (Dentons, 2015). Eskom’s 

stations have been run exceptionally hard and Eskom 

has not made adequate capital investments into its 

fleet over the past 15 years. For example, all of the 
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stations in our study have exceeded their boiler and 

turbine design lives (Dentons, 2015: 18) 

The Hendrina Power Station Life-Ex Study (Siemens, 

2015), commissioned by Eskom, also includes a capital 

expenditure scenario for the investments required to 

ensure Hendrina functions until 2025, the plant’s 

original decommissioning date. These investments 

imply that there is a need for capital expenditure over 

and above normal maintenance.   

Nonetheless, international estimates for the CAPEX 

associated with older plants gives a broad sense of the 

costs involved. Carbon Tracker (2017), found that in 

the US, refurbishment costs for stations older than 30 

years are approximately R250/kW15 (or approximately 

R560m to refurbish Arnot). Refurbishment costs need 

to be incurred in addition to the annual fixed and 

variable operating and maintenance costs.  

We decided, however, not to include any further 

refurbishment costs in addition to those which might 

be included in our FOM and VOM assumptions, given 

the plant specific data constraints we encountered. In 

effect this is a conservative assumption given that 

most stations could be expected to require substantial 

further refurbishment investments to complete their 

original life span.  

4.4.3 Water  

Water is a key input into the electricity production 

process. Each station pays specific tariffs related to the 

catchment it draws from, and the associated 

infrastructure requirements for the provision of water. 

This study makes use of the current tariffs for 

supplying water to Eskom for each station (the 

Department of Water Affairs third party tariff), 

obtained from the DWA. Water consumption data for 

each station was obtained from the World Bank’s 

Water-Energy Nexus study (World Bank, 2017a). The 

water tariffs and consumption are presented in Table 

3. 

 

Table 3: Water Tariffs and Water Consumption 

Power Station Water (ZAR/kl) Raw Water Use (l/MWh) 

Arnot 7.6493 2220 

Hendrina 7.6493 2610 

Camden 7.4886 2310 

Komati 7.6493 2490 

Grootvlei 3.5077 1710* 

Kusile 19.27 120** 

Notes: *Four units, wet closed cycle and two units direct dry system with spray condenser and dry cooling tower 

**this is estimated based on the Matimba Power Station 

Source: World Bank, 2017 

 

The administered prices used in the study do not 

include the externality costs of water supply and use. 

That is, these prices do not capture society’s welfare 

impact due to the externalities associated with water 

supply and use (Spalding-Fecher & Matibe, 2003). 

These may be substantial, for example, recent work 

has shown that  water accounts for 65% of the 

                                                                 

15 The refurbishment figures were originally in 2012 USD terms. The average exchange rate of ZAR:USD for 2012 was used, i.e. R8.20, to convert the 

cost into 2012 ZAR terms. This was then inflated to 2016 ZAR based on the historic SA inflation rate. 

externality costs  (Nkambule & Blignaut, 2017). The 

water tariff, therefore, does not have any signalling 

power for the actual social cost of water use.  

4.4.4 Air quality compliance  

Eskom has in recent years faced mounting pressure to 

comply with environmental regulations and legislation 
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in respect of its polluting emissions. There are two 

primary tools at government’s disposal for regulating 

the reduction of emissions in South Africa. These are 

the Minimum Emission Standards (MES) and the 

Atmospheric Emission Licences (AEL). The MES is the 

legislated maximum emission limit values for all 

existing and new (as defined) power stations, in terms 

of the List of Activities, published under the National 

Environmental Management: Air Quality Act, 2004. 

The AEL is an air pollution licence issued by the 

relevant atmospheric emission licensing authority, 

usually a district or metropolitan municipality, to 

various facilities which cannot operate without an AEL. 

Emissions from such facilities must at least meet the 

MES, unless, as described below, a postponement of 

compliance has been successfully obtained. Stricter 

emission standards may also be included in AELs. 

The purpose of the AEL is to provide permission to 

emit particular pollutants within limits to a licence-

holder. In the case of Eskom, the licences set out these 

limits in terms of particulate matter (PM), sulphur 

dioxide (SO2) and oxides of nitrogen oxides (NOx), 

measured in terms of mg/Nm³. Each power station 

requires an AEL. All of Eskom’s power stations 

(including Medupi and Kusile) qualify, in terms of the 

List of Activities, as existing plants, which should have 

met existing plant MES by 1 April 2015, and should 

meet new plant MES by 1 April 2020. 

However, all but one of Eskom’s power stations 

(Kusile) sought, and largely obtained, several 

postponements of compliance with the 2015 and 2020 

MES (for which provision is made in the List of 

Activities and the National Framework for Air Quality 

Management). Although the List of Activities 

contemplates postponements for a maximum of five 

years each, there is no prohibition on applying for 

more than one postponement. However, exemptions 

from the MES are not legally permissible. Eskom 

appears to have indicated an intention to apply for 

rolling postponements for various stations and 

pollutants (primarily SO2) until the stations are 

eventually decommissioned. Interviewees indicated 

that this would have the same effect as an exemption, 

which is, as noted above, not legally permissible. 

In order to meet the relevant emission standards, 

various capital equipment must be installed or 

retrofitted onto power stations. A fabric filter plant 

(FFP) can be used to reduce PM emissions, flue gas 

desulphurisation (FGD) can be used to reduce SO2 

emissions, and low NOx burners can be used to reduce 

NOx. Any upgrade or retrofit to the existing power 

generation infrastructure will result in cost 

implications for Eskom. This will include the initial 

capital cost and an associated operating cost, as well 

as the cost of emission monitoring equipment (such as 

particulate emission monitors, gaseous emission 

monitors and ambient air quality monitoring 

equipment). There will also be additional costs 

associated with increased water and energy 

consumption once operating with certain retrofitted 

components. 

The status of current compliance is informed by an 

assessment of Eskom’s coal-fired power stations for 

air quality compliance prepared by Cairncross (2017). 

Assessment results are assumed to remain constant in 

the absence of appropriate retrofits. Table 4 below 

shows the infrastructure investment needed to ensure 

that each station is compliant with the MES. The 

achievement of air quality compliance, or lack thereof, 

based on the current emissions given the station's AEL 

and MES, is represented by various colours.  

In our model this is implemented to ensure 

compliance assuming a lead time of two years for the 

various technologies (Eskom, 2011)16. This also needs 

to be viewed in the context of the decommissioning 

schedule as outlined in the draft IRP 2016 

(Department of Energy, 2016a) and in Table 7.

 

  

                                                                 

16 According to the Air Quality Strategy the outage time required to perform the retro fits is 150, 130, 120 days for Low NOx burners, FGD and FFP 

respectively, which can be planned to coincide with General Overall outages. 
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Table 4: Air Quality Compliance 

    Arnot17 Camden Grootvlei18 Hendrina Komati 

PM AEL (1 April '15 - 31 March '20)     
 

    

MES (Existing Station Stnds - 1 April '15)           

AEL (1 April '20 - 31 March '25)           

MES (New Station Stnds - 1 April '20)           

SO2 AEL (1 April '15 - 31 March '20)           

MES (Existing Station Stnds - 1 April '15)           

AEL (1 April '20 - 31 March '25)           

MES (New Station Stnds - 1 April '20)           

NOx AEL (1 April '15 - 31 March '20)           

MES (Existing Station Stnds - 1 April '15)           

AEL (1 April '20 - 31 March '25)           

MES (New Station Stnds - 1 April '20)           

Assumed retrofits required for MES compliance 
(1 April 2025 onwards) 

FGD, 
Low NOx 
burners 

FFP, FGD, 
Low NOx 
burners 
(currently 
being 
fitted) 

FFP (currently 
being fitted), 
FGD 

FGD FFP, FGD, 
Low NOX 
burners 

 

                                                                 

17 De Witt (2003) reported that units 1,2 and 3 were to receive FFP retrofits. 

18 This is for Grootvlei units 2-4. 

In terms of the conditions of Grootvlei’s AEL’s, the PM value limits are changed 3 times over the 5-year period. That is, between 01 April 2015 to 31 

December 2016 the limit is 350 mg/Nm³, between 01 January 2017 to 31 March 2018 it is 200 mg/Nm³, and from 01 April 2018 to 31 March 

2020 it is 100 mg/Nm³. 

19 According to Cairncross (2017) there is “insufficient data” for Arnot’s emissions, but we have assumed that FGD and Low NOx burners are 

required. 

20 In the case of Grootvlei and Komati, the PM emissions were recorded as 182 – 237 mg/Nm³ and 73 – 155 mg/Nm³ respectively. Given the AEL’s for 

these two stations, these current emission figures range between being compliant and being non-compliant with air quality requirements as set 

out in their AEL’s. 

 Insufficient Data19 

  Current emissions range between compliance and non-compliance20 

  Compliant 

  Non-compliant 
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Given the current state of air quality compliance, the 

following has been input into the station level 

analysis21 per station: 

In the absence of sufficient current emission data, 

Arnot is assumed to be within the limit values set out 

in its AEL for PM, SO2 and NOx emissions till 31 March 

2020. It is also assumed that its SO2 emissions are 

above the MES (as at 1 April 2020) as it has been 

exempted from SO2 emissions until 31 March 2025. 

We also assume, therefore, that both PM and NOx are 

within the MES till 31 March 2025. Based on these 

assumptions, Arnot will only require FGD for the 

remaining units from 1 April 2025 until 

decommissioning of the last unit by 2029. 

Camden’s last unit will be decommissioned in 2024, 

and it is therefore assumed that no retrofitting (apart 

from the current retrofitting of low NOx burners) will 

be required. 

We have assumed that FFP and FGD will retrofitted at 

Grootvlei in order to be compliant until the last unit is 

decommissioned in 2028.  

We have assumed that Hendrina will be retrofitted 

with FGD from 1 April 2025 till decommissioning of its 

last units in 2026. 

Komati will require FGD, FFP and low NOx burners to 

be compliant with the MES. We have assumed that 

these retrofits will be done in order to be compliant 

until the last unit is decommissioned in 2028.  

As mentioned above, achieving air quality compliance 

requires a capital investment by Eskom and the 

equipment incurs an ongoing operating expense. 

Furthermore, additional costs, associated with the 

increased consumption of water and energy when 

operating these retrofits, are incurred, although these 

have been excluded from our study. Eskom has 

published numerous documents containing the costs 

associated with retrofits for air quality compliance, but 

has refrained from breaking down the costs per 

station, or per component22. 

The costs used in this study, presented in Table 5 

below, are based on the work done by De Wit (2014) 

and are in 2014 ZAR23. Table 5 clearly shows that FGD 

is the costliest retrofit relative to the other 

technologies. As discussed above, it is also the 

technology required at all the power stations we 

investigated24, with the exception of Kusile (which will 

be fitted with FGD from the outset). Eskom will have 

to be prepared to incur significant costs in ensuring air 

quality compliance if it insists on continuing to operate 

the older coal-fired power stations.

 

Table 5: Alternative Baseline Abatement Units Cost Estimates 

Emissions Technology (%removal 
efficiency) 

CAPEX (R/kW) OPEX (R/kW) 

PM FFP 2514 156* 

NOx LNB (30%) 775 8 

SO2 Semi-dry FGD (90%) 5508 141 

Notes: * excluding OPEX for DHP 

Source: de Wit, 2013

                                                                 

21 A presentation by the DEA on 7 November showed the uncertainty by Eskom regarding the implementation of retrofits required to achieve air 

quality compliance at Arnot, Camden and Hendrina. 

22 The Air Quality Improvement Plan (Eskom, 2016a), the executive summary of a meeting with the board of sustainability (Eskom, 2014a), Air quality 

Strategy 2015 (Eskom, 2015a), Eskom’s response at parliament regarding the MES (Eskom, 2017g) and a number of other documents. 

23 CAPEX for PM, NOx and SO2 in 2017ZAR is approximately R3001/kW, R925/kW and R6575/kW respectively.   

24 According to Eskom (Eskom, 2017h), all existing coal-fired power stations will require FGD retrofits to be compliant with the MES from 1 April 

2025. 
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4.4.5 Coal costs 

Besides geological factors that contributed to the low 

costs of extracting coal, Eskom historically utilised low-

grade coal and built plants at the mouth of tied mines, 

moving coal short distances from the mine, primarily 

by conveyor, thus incurring very low transport costs. 

Long-term coal supply agreements (CSA) were based 

on two contract models that furthermore reduced the 

explicit cost of coal to Eskom, cost-plus and fixed price 

contracts.  This resulted in Eskom paying very low 

prices for its coal. In 2000, Eskom’s average coal price 

was approximately R60/t (in nominal terms). By FY 

2018 this had risen to R400/t.25  

The cost increases in recent times have been driven by 

various factors, including expansions into more 

challenging geological areas, general mining cost 

inflation (which averaged 14% from 2004 - 

2014)(Obholzer & Daly, 2014), a shift away from long-

term mine mouth suppliers to medium and short-term 

contracts, and greater transport costs associated with 

the new contracts.   

Eskom’s reliance on short and medium-term contracts 

has grown from 1 million tons (Mt) in 2000 to 45 Mt in 

2015) (Dentons, 2015). The increase is driven by the 

need for Eskom to supplement its long-term coal 

supply agreements. Reasons for this include Eskom’s 

plant burning more coal per unit of electricity, inability 

of long-term contracts at cost-plus collieries to deliver 

their contracted volumes (Dentons, 2015), and 

because Eskom returned older plants, which did not 

have long-term coal supply agreements, to service. 

These return-to-service (RTS) stations include Camden, 

Komati and Grootvlei. 

While the short and medium-term contracts are not 

necessarily more expensive than tied mines at the 

mine gate (though many are), they are typically 

significantly more expensive on a delivered basis. As 

Eskom has shifted increasingly to short and medium-

term contracts (either because of underperformance 

of tied mines or because the RTS stations did not have 

                                                                 

25 In the cost-plus tied collieries, capital expenditure was shared between Eskom and the mining houses; Eskom paid all the operational costs of 

mining while mining companies earned a return (around 9%, Merven & Durbach, 2015) on their capital input and a fee for mining. Eskom secured 

access to the resource but bears all CAPEX and OPEX risks (with planning oversight). At mines where the resource could support both exports and 

Eskom supply of coal, miners would export the higher-grade coal and supply the middlings fraction -an intermediate grade product - to Eskom at 

marginal cost. This typically resulted in very cheap coal, amongst the cheapest contracts on the system. Essentially, company returns were 

supported from higher value exports (Burton & Winkler, 2014). 

tied mine supply), the tonnages that are trucked or 

railed, rather than moved via conveyor, has increased. 

By 2015, Eskom was transporting 60% of its coal on 

conveyor, 30% on road and 10% on rail. This equates 

to around 40 million tons per annum (Mtpa) being 

moved via truck (Singh, 2015), up from only 14% of 

coal moved on truck in 2007 (Burton & Winkler, 2014). 

Trucked coal is either costed as delivered (when mines 

transport the coal on behalf of Eskom) or on free 

carrier agreements (where Eskom contracts trucking 

services). Though both types of contract are based on 

Eskom’s transport model and should be comparable, 

the reality is that trucking costs depend on the length 

of route (and thus turnaround times at stations), and 

on road conditions. Direct transport costs per ton of 

coal are therefore not directly comparable across 

contracts, though in 2015 they were around R1/t/km 

excluding handling at the mine (Dentons, 2015; 

interviews). We have used figures in Daly & 

Oberholzer (2014) as an average cost of trucking and 

handling of R117/100km/ton (2014 ZAR). This is purely 

the direct financial cost. Externality costs such as 

pollution, accidents and congestion are not accounted 

for. 

Transport has particular relevance for this study, given 

that the RTS stations are typically purchasing their coal 

on short and medium-term contracts with potentially 

high mine gate prices and transport costs. This places 

them at the top of the fuel cost curve.  While Grootvlei 

and Camden have rail infrastructure, at Camden this is 

a containerised solution (i.e. more expensive than 

usual rail). Costs of blended transport (truck to rail or 

vice-versa), as used at Grootvlei, can be higher than 

when trucking only (Singh, 2015). Blended transport 

does, however, minimise the externalities associated 

with trucking. While previously less relevant at Arnot, 

transport costs are also now important for coal supply 

at that station.  

Costs associated with long-term contracts at the older 

stations are also set to increase over the next few 
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years. For example, Hendrina’s very cheap fixed price 

contract expires at the end of 2018, and will have to 

be renegotiated upwards from the R162/ton (2015 

ZAR) to cover mining costs at Optimum Coal Mine.  

At Arnot, historically supplied from a cost-plus 

contract, Eskom was liable for sustaining capital 

expenditure in the mine, which it did not provide. This 

had the effect of reducing the capacity at the mine 

without reducing its fixed costs, thereby driving up 

unit costs. This made alternative short-term contracts 

with high transport costs appear increasingly 

competitive, even though it would have been 

comparable in costs to recapitalise the mine. It is 

widely believed that the primary reason that Eskom 

has not made the necessary investments (in all the 

cost-plus mines) is because it is capital constrained.  

Indeed, Eskom acknowledged this in its integrated 

report (2015: 49), stating that its financial constraints 

are “restricting capital expenditure at cost-plus mines, 

which may impact future coal supply”. 

However, the refusal to recapitalise old mines (or 

timeously negotiate new cost-plus contracts) is also a 

result of political interference. According to 

interviewees, in 2014 the Department of Public 

Enterprises notified Eskom that the utility would not 

be allowed to provide further capital to mines.  Eskom 

was thus prevented from making the necessary 

investments to sustain its long-term coal supply and 

secure future supplies.  This has had the effect of 

artificially raising the cost of coal from cost-plus mines, 

making alternative supply options appear competitive, 

and inflating primary energy costs across the fleet.   

The limit on capitalising mines also undermined 

negotiations between Eskom and Anglo American 

regarding the supply of coal from the New Largo 

resource to Kusile. As discussed in Section 4.4.5.6 

below, this has delayed the development of the tied 

mine for which Kusile’s boilers were designed. It has 

also led to the procurement of coal that will have to 

be trucked or railed to the station, both until the mine 

is developed, and to supplement supply throughout 

                                                                 

26 By a rough estimate, if 50% of Kusile’s coal demand is trucked-in, it will equate to approximately 750 trucks per day. 

27 Unfortunately, many of the resources supplying our stations in Du Plooy (2010) (which optimised coal supply to Eskom to 2020) have not been 

developed. In short, Eskom’s current coal supply mix remains sub-optimal.  

28 Eskom typically describes this as “allowed to expire” and Exxaro as “terminated”.  

the station’s life. This will raise the costs of coal to 

Kusile, and impacts supply security at the station 

because of physical limits to imports such as transport 

options and stockyard design. It will also require 

trucking of coal or investment in new rail 

infrastructure to serve the plant26.  

Our coal cost projections for each of the stations in 

our study are based on a detailed bottom-up analysis. 

Our main source of information on current contracts 

and volumes is the Dentons report (2015). This is 

supplemented by reviews of coal industry reports to 

ascertain other possible supply options (e.g. Prevost, 

2009), company reports (Environmental Impact 

Assessments, annual reports, reserves and resources 

reports), news articles and interviews. We have also 

compared our supply options against Du Plooy (2010), 

which optimised coal supply for Eskom to 2020.27 

Where contracts have ended, or end in the near 

future, we have assumed that future contracts will be 

renegotiated (provided the resource remains 

available) on similar terms, despite above-inflation 

increases in labour and other input costs. We have 

also assumed some economic rationality in coal 

supply, for example at Arnot. However, comparing 

current contracts with optimised scenarios, as in Du 

Plooy, highlights that Eskom's basket of contracts is 

suboptimal, and many resources that should have 

been developed in the past 10 years have not been 

developed.   

The following section briefly describes the background 

and context of coal supply for each station in this 

study. 

4.4.5.1 Arnot 

Arnot’s coal supply has been mired in controversy 

after the long-term coal supply agreement with 

Exxaro’s Arnot colliery ended28 on 31 December 2015, 

seven years earlier than Eskom Primary Energy’s 

internal end date for the CSA of 31 December 2023 

(Dentons, 2015). Eskom legitimised the cancellation of 

the CSA because of the very high price per ton, caused 
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by lack of capital expenditure at the mine. By the end 

of the contract in 2015, the mine was delivering 1 

Mtpa (according to Eskom's then Acting CEO Matshela 

Koko), versus contractual volumes of 4,1 Mtpa 

(Dentons, 2015; Creamer, 2016). Given that a 

significant portion of costs do not vary with 

production volume this substantially increased the 

cost per ton. Eskom’s contract information reports a 

price of R686/ton in 2015 (or around R30/GJ), making 

it amongst the most expensive coal procured by 

Eskom. However the delivered cost of coal has been 

publicly disputed between Eskom and Exxaro 

(Dentons, 2015; McKay, 2016).   

Eskom further claimed that Exxaro offered to extend 

the contract at an average price of R737/ton excluding 

capital and closure costs (Eskom, 2016b). This differs 

with public statements made by Exxaro where they 

claim the cost of coal from the recapitalisation and 

extension of Arnot Colliery would be around R500/ton 

(Exxaro, 2015). The Exxaro price was confirmed as 

approximately correct by interviewees, though it 

would be a function of detailed mine design and coal 

specifications.   

However, even though Eskom cancelled the Arnot 

Colliery CSA, they failed to secure a medium-term 

supply of coal for the plant, releasing a RFP for supply 

of coal to Arnot only in August 2015 (RFP GEN 

3264)(Eskom, 2016b). At the start of 2016, the station 

had to be supplied on a month to month basis from a 

                                                                 

29 In April 2016, Eskom pre-paid Tegeta (at that point not yet the owners of Optimum Mine) R659 million for supply of coal to Arnot. The pre-

payment was signed off by Matshela Koko and Eskom’s Board Tender Committee at a late-night meeting, and the Public Protector’s Report has 

shown that the prepayment contributed to the payment made by Tegeta to Glencore to acquire Optimum Coal Holdings. The business rescue 

practitioners later reported suspicious activity regarding the contract in that the prepayment was not used for investment at OCM for the supply of 

coal (PP Report) and also https://www.dailymaverick.co.za/article/2016-10-20-amabhungane-r587m-in-six-hours-how-eskom-paid-for-gupta-

mine/#.Wd474iN953I 

30 According to Eskom (2016b), they prepaid R659m for 1,2Mt of coal: R550/ton. Arnot is approximately 24km from Hendrina.  

31 The economics of Optimum and the Hendrina contract are elaborated on in section 4.4.5.4, but we note that Hendrina’s coal supply was subsidized 

from exports and the price Eskom pays (R162/ton) is below the current costs of extraction. Optimum therefore has to cross-subsidise that contract 

from exports (since cancelled) or the Arnot contract, or other mines in the Optimum Coal Holdings stable (e.g. Koornfontein). The prepayment and 

higher prices have been justified because it required further investment at Optimum; this has been disputed by the business rescue practitioners 

(Public Protector South Africa, 2016).  

32 The economics of Optimum and the Hendrina contract are elaborated on in Section 4.4.5.4, but we note that Hendrina’s coal supply was 

subsidized from exports and the price Eskom pays (R162/ton) is below the current costs of extraction. Optimum therefore has to cross-subsidise 

that contract from exports (since cancelled) or the Arnot contract, or other mines in the Optimum Coal Holdings stable (e.g. Koornfontein). The 

prepayment and higher prices have been justified because it required further investment at Optimum; this has been disputed by the business 

rescue practitioners (Public Protector South Africa, 2016).  

 

variety of short-term contracts, before Eskom 

awarded the contract to Optimum Mine 

(amaBhungane, 2016).29 

The deal meant Eskom was paying approximately 

R583/ton30, including transport costs. But Eskom’s 

contract with Optimum for Hendrina costs only 

R162/ton (2015 ZAR), meaning that instead of 

maximising coal purchases on that contract and 

transporting the coal to Arnot, Eskom simply paid 

three times as much for the coal, as well as transport 

costs (Public Protector South Africa, 2016).31 This is 

roughly comparable to the price Exxaro offered at 

Arnot, but the circumstances of the payment have 

been widely criticised as corrupt, especially since the 

release of the GuptaLeaks (amaBhungane & Scorpio, 

2017).  Eskom’s early termination of the Arnot Colliery 

CSA thus appears to have been intended to create 

demand for coal at Arnot so that the Gupta-owned 

Tegeta mine could supply the station from a profitable 

CSA linked to the Optimum coal mine. 32 

By August 2016, however, National Treasury had 

blocked the extension of Tegeta’s contract with Arnot, 

citing contraventions of procurement rules. Despite 

this, several interviewees suggested that the Guptas 

were continuing to supply Arnot. Currently the mine 

seems to be supplied from various short and medium-

term contracts.  

Our analysis assumes the extension of existing 

contracts provided that there are sufficient resources 
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at those mines and subject to planned mine closures. 

The suppliers are Hlagisa Wildfontein (1,6 Mtpa, 

R338/ton ex-mine), Umsimbithi Wonderfontein (2,1 

Mtpa, R450/ton), North Block Complex (3,1 Mtpa, 

R255/ton ex-mine) (2015 ZAR) 33. However, we have 

also assumed that Eskom agrees to recapitalise the 

now-closed Arnot Colliery (including the Mooifontein 

extension) since that would minimise transport costs 

and the concomitant impacts of trucking coal.  Based 

on nearby mining options, Eskom’s purchase of 

surface rights at Arnot (which pre-dated the 

termination of the CSA), and the goal of minimising 

coal trucking, the re-opening of Arnot colliery as a 

base supplier to Arnot, would likely be the optimal 

supply solution, with top-up contracts utilising 

middlings coal from the many multiproduct mines in 

the area (such as Mafube, or Exxaro’s Belfast project). 

This has the effect of reducing the average cost of coal 

to Arnot compared to the high prices seen in 2015.   

4.4.5.2 Camden 

According to Dentons (2015), two supply contracts 

were running up until 2015, and parliamentary 

questions to the Department of Public Enterprises in 

September 2017 confirmed that the contracts have 

been extended. Suppliers are Vunene Mining Usutu 

Colliery (1,5 Mtpa, R370/ton delivered) and Sudor 

Halfgewonnen (1,9 Mtpa, R225 ex-mine) (2015 ZAR).  

These volumes are not sufficient to supply Camden in 

our scenarios, and we have therefore costed the 

incremental coal at a spot price of R650 delivered. This 

is based on the incremental cost information released 

by Matshela Koko (le Cordeur, 2017a) that shows the 

average cost of coal at Camden is over R500/ton. This 

puts Camden at the top of the coal cost merit order, a 

view supported by our interviews.  

Even with this high marginal coal cost, the lower cost 

contracts reduce the average cost of coal going into 

Camden, which we have modelled at R457/ton (2017 

ZAR). It is also possible that a higher price was 

negotiated when existing contracts from 

                                                                 

33 While the CSA with North Block Complex is for 4 Mtpa, Exxaro's has stated that domestic saleable tons from the mine are only 3,1Mt (Exxaro 

reserves and resources report 2016). For all three contracts, we have calculated transport costs on top of these contract prices.  

34 A more recent contract with Silverlake Trading Uitgevalen was included in Parliamentary questions in September 2017, but is for less than 1 Mtpa, 

and is not included in our modelling. 

 

Halfgewonnen and Usutu were extended in 2015, but 

there is no public cost information about either mine. 

Halfgewonnen is privately owned and Vunene have 

not released contract information since they moved to 

underground mining at Usutu.34   

This conservatively under-costs the supply of coal at 

Camden, lowering the station's levelised cost of 

electricity.  

4.4.5.3 Grootvlei 

Grootvlei has no tied mine and has only one medium-

term contract, with HCI Khusela's Palesa Colliery (1,92 

Mtpa, R180/ton ex-mine) (2015 ZAR) which runs until 

31 March 2018. However, demand from Grootvlei 

exceeds this in the high and low demand scenario. 

Historically, the station has "never had a stable 

supply" (interview) and was topped up from multiple 

contracts. In 2013, the station had at least 10 suppliers 

(Eskom, 2013). In optimised scenarios for Grootvlei 

(du Plooy, 2010), supply comes from several resources 

that are currently not developed, and none of our 

interviewees could provide further insight about 

current supply. We assume that much of the coal is 

being provided to Grootvlei from contracts linked to 

other stations.  

To simplify the modelling, we have extended the 

contract with Palesa to the end of the station's life 

(based on an assessment of the available resource at 

Palesa) (Hoskens Consolidated Investments, 2016). We 

have then supplied the station with coal that is costed 

to match the fuel cost at Grootvlei released by 

Matshela Koko in January 2016 (le Cordeur, 2017b).    

4.4.5.4 Hendrina 

Hendrina is primarily supplied from a long-term fixed 

price contract from Optimum Coal Mine (OCM) (5,5 

Mtpa, R162/ton delivered) (2015 ZAR) which expires in 

December 2018. The station is also supplied from a 

medium-term contract with Liketh Investments (KK Pit 
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5) (2,4 Mtpa, R418/ton delivered, expires March 2018) 

(Dentons, 2015). 

Optimum was formerly owned by Glencore and was 

sold to the Gupta-owned Tegeta in 2016. The 

Optimum contract (originally cost-plus) was converted 

to a fixed price contract signed in 1993, and, as with 

other fixed price contracts, middlings coal was 

supplied to Eskom at a very low price in return for the 

right to export coal. In recent years, as mining costs 

increased and export prices have decreased (in dollar 

terms), the mine has increasingly struggled to cover 

the costs of supplying the Eskom coal, claiming 

hardship and attempting to renegotiate the terms.35  

Optimum was running at a loss of about R130 million 

per month at the time of Tegeta’s purchase (Public 

Protector South Africa, 2016),  was no longer 

participating in the export market (McKay, 2015)  and 

therefore needed to reduce the Hendrina contract.  

We have assumed that the station will continue to 

purchase coal from its current suppliers until the end 

of its life. Interviewees indicated that if resources are 

not mined out, Eskom would typically renegotiate 

contracts with existing suppliers. Liketh reprocesses 

dumps and we therefore assume there is substantial 

product still available to supply Hendrina after 2018. 

Similarly, the resource at Optimum is sufficient to 

supply Hendrina until the original decommissioning 

date in 2026 (interview, industry expert).  

We assume that Eskom will maximise the Liketh 

contract in terms of contracted volumes. While the 

current delivered tonnage from Liketh coal is not 

known (Eskom will not make this information available 

due to claims of commercial sensitivity), medium-term 

fixed price contracts have some volume flexibility on 

an annual basis, but not over the contract period. 

Eskom can reduce or increase off-take within specified 

bounds, about 10% depending on the contract, but 

must have purchased the total contracted volume by 

the end of the contract. We have also assumed 

                                                                 

35 We should note that while export prices have fallen in dollar terms, rand prices of exports have been more stable because of the devaluation of the 

rand. However, mining costs have risen across the industry, which would account for some of the hardship felt by Optimum Mine. Furthermore, 

the contracts were designed so that mining companies earned very high returns in early years (covering costs of Eskom supply and high earnings 

on exports). This seems to have been forgotten by subsequent purchasers of the mine.  

36 Given that the plant output was reduced in recent years and the Liketh contract is delivering the contracted tonnages, this would reduce the 

quantity of coal required at Hendrina from Optimum Mine. This would have allowed the mine to maximise the higher value contract at Arnot 

instead of the loss-making contract at Hendrina (in 2016), which is partly how the Guptas could have succeeded in covering their costs.  

delivered prices remain the same, i.e. include 

transport costs. However, we do not know the 

distances covered and note that this assumption might 

underestimate future transport costs. 36  

Hendrina cannot be supplied at full load except from a 

mix that includes a tied mine (i.e. only partial imports 

are possible due to the existing infrastructure layout at 

the station) (industry interview). Therefore, we have 

assumed that if the station is run past end 2018, a new 

CSA with Optimum will have to be negotiated with a 

higher price to cover the costs of mining and capital. 

We have based this on Glencore’s negotiations with 

Eskom, where Glencore noted that operating costs at 

the mine were approximately R300/ton, and that after 

the contract expires at the end of 2018, the price 

required by Glencore was approximately R570/ton (in 

2019 ZAR).  This would more than triple the cost of 

coal going into the station. 

4.4.5.5 Komati 

Komati is currently primarily supplied from the 

Koornfontein Mine, which was sold by Glencore in 

2016 as part of the Optimum Coal Holdings 

transaction with the Gupta owned Tegeta. The mine 

was included in the transaction under pressure from 

Eskom. Matshela Koko insisted that Eskom could not 

approve the sale of the Optimum coal mine only, as to 

do so would impact the future security of coal supply. 

He argued that the mine was not viable as a stand-

alone asset under the current terms of the Eskom 

contract. Koornfontein mine has supplied Komati since 

at least 2012, and is located proximate to the Komati 

station, although it is not connected by a conveyor. 

Media reports indicate that coal is still being trucked 

10km from Koornfontein to the station (Comrie, 

2017).  

In August 2016, Eskom awarded Koornfontein a 

contract worth R6,9bn for the period August 2016-
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2023 (2,4 Mtpa), or approximately R414/ton (Public 

Protector South Africa, 2016; Comrie, 2017). 

Despite the suspicious circumstances under which the 

contract was awarded, we assume that the station is 

now locked into this coal supply agreement. We also 

assume that the existing Liketh Tavistock/Tweefontein 

contract is extended after March 2018 because it is 

relatively well priced, and there are substantial discard 

dumps available for processing. While the contract 

with Liketh is split between Duvha and Komati, we 

assume that the full supply is going to Komati. This is 

because Duvha currently has two units offline, and is 

supplied from the fixed price Middelburg mine. Fixed 

price contracts have limited volume flexibility. It is 

likely therefore that there is an oversupply at either 

Duvha or Komati, or indeed both. Since the Liketh 

contract is marginally better priced than the 

Koornfontein contract, rational planning would utilise 

the contract as much as possible within the technical 

parameters of the station and the contractual terms of 

each agreement.  While the Dentons study includes 

North Block Complex as a supply option, we have 

assumed all production from North Block Complex is 

currently being used at Arnot (and the mine is close to 

the end of its life).  There is also a minor contribution 

at Komati from Lurco VDD (0,48Mt), which became 

public in September 2017 via parliamentary questions. 

This is not included in our modelling. The contract is 

also for seven years. Compared to Eskom's coal 

consumption data at Komati over the past six years 

(Eskom, 2016c), it appears as though the station is 

(contractually, at least) oversupplied. This is 

exacerbated by the recent announcements that the 

station is to be placed in lean preservation and in 

practice already has several units offline.   

4.4.5.6 Kusile 

This section outlines our estimates of the incremental 

costs of coal supply associated with Kusile units 5 and 

6, over and above the costs of supplying the first four 

units. Kusile's cost of coal depends on our assumptions 

about: 

• the already signed coal supply contracts; 

• the cost of coal from the as yet to be built New 

Largo coal mine; and  

• long-term imports to the station (mine and 

transport costs) from yet to be contracted sources. 

Kusile was originally designed to burn coal from the 

co-located Anglo American New Largo resource. 

Despite Anglo initiating environmental and regulatory 

permitting processes as far back as 2007, the mine 

remains undeveloped. Progress was hindered by 

Eskom and Anglo’s inability to find mutually agreeable 

terms for the coal supply agreement. Key sticking 

points related to the capital sharing arrangements, 

returns to be earned by the shareholders, and Black 

Economic Empowerment ownership requirements. 

In the interim, Eskom signed medium-term contracts 

for the station's initial years. Despite the substantial 

additional costs and externalities of importing such 

coal to Kusile from other mines, Eskom has only 

recently released a tender for long-term coal supply at 

the station, which is expected to include a response 

from New Largo. However, it is clear from interviews 

that due to financing challenges, a smaller version of 

the mine will be designed and will supply around half 

of Kusile's total demand (15 Mtpa at full load). This 

still leaves a substantial residual volume of coal to be 

imported to Kusile over its lifetime following the 

construction of New Largo. 

Given that Kusile was designed to be supplied by a 

large tied mine, the coal yard infrastructure was not 

designed to facilitate large-scale coal imports and will 

face challenges in congestion, stockpiling and 

blending, if 50% of its supply is imported. Procurement 

of many smaller, cheaper contracts will exacerbate 

this problem due to the greater need for coal blending 

and handling. These constraints will therefore require 

further capital investment should large imports be 

required. 

Our assumed supply scenario to the station is thus 

premised on the existing contracts Eskom has signed, 

an assumption about what portion of supply will come 

from New Largo (based on industry interviews and 

modelling), and assumptions about future supply 

options. We have assumed that New Largo will still be 

the base supplier to the station given the constraints 

on transporting coal from further afield. The portion of 

these residual imports that are considered to be 

incremental (or avoidable) are those tons that are not 

yet contracted and are not to be supplied from New 

Largo. We therefore assume that most of these 

incremental imports will only be required if units 5 and 

6 are commissioned (planned for November 2021 and 
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September 2022 respectively) and they are therefore 

included in the cost of coal to these units. Conversely, 

we assume that the smaller New Largo will be built, 

even if units 5 and 6 are not completed, and therefore 

associate its coal cost mostly with units 1 to 4. The 

coal for the last two units will therefore be more 

expensive. 

We developed a financial model of New Largo in order 

to estimate its cost of coal. The model was based on 

the size of the mine, type of mining and mine 

parameters (e.g. strip ratio, washing costs, etc.), and 

capital expenditure and phasing. We estimated the 

cost of coal from New Largo to be R335/ton (2017 

ZAR).  

Existing contracts for Kusile in Dentons (2015) are 

typically to multiple plants (Rirhandzu Mine 1,2 Mtpa, 

R256/ton ex-mine, ending March 2018; Universal 

Wolvenfontein, 2 Mtpa, R353/ton ex-mine, ending 

March 2023; Tshedza Manungu, 1,62 Mtpa, R245/ton 

ex-mine, ending March 2030).37  However, based on 

other sources, we have assumed that Tshedza's 

Manungu mine will supply up to 3 Mtpa from 2018 

(ICHORCOAL, 2015; Industrial Development 

Corporation, 2016). We did not extend Wolvenfontein 

past 2023, although the resource may allow for it (the 

Middelbult resource).  

We have allocated the residual demand for coal at 

Kusile to the Eloff Resource. This was identified by 

interviewees as one of the few large resources of the 

correct quality left in the Central Basin.  We assumed 

similar ex-mine prices as at Wolvenfontein, as it is a 

contiguous resource.38 Thus, if the Wolvenfontein 

contract was to be extended as an alternative to the 

Eloff resource, it would not change the economics of 

this coal supply to Kusile significantly. 

Figure 4 shows how the coal supplies to Kusile have 

been allocated and therefore which coal supplies we 

count towards the incremental coal costs of units 5 

and 6. The residual imported supply of coal is the 

difference between Kusile's full demand of 15 Mtpa 

and the existing contracts already signed 

(Wolvenfontein and Manungu) and our assumed 

contribution from New Largo. In earlier years, this is 

slightly less than 5 Mtpa because of the size of New 

Largo and existing contracts. The incremental coal 

supplied to units 5 and 6 is assumed to be the coal 

above the 10 Mtpa line.

                                                                 

37 Information released after the completion of the modelling showed two new contracts that we did not include: AEMFCs Mzimkhulu and 

Chilwavhusiku mines (3,38 Mtpa over 10 years) (DPE, 2017). However, no pricing information was released by the DPE and AEMFC has not 

reported any details of the contracts, and we have thus excluded these mines in our modelling.   

38  There was limited data available on the resource, limiting more detailed modelling of costs.  
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Figure 4: Coal Supplied to Kusile (Dentons, 2015; Ichor 2015; IDC, 2016; interviewees; authors own calculations 
 

The cost of coal to Kusile overall is R377/ton (2017 

ZAR) and the incremental cost of coal for units 5 and 6 

is R446/ton. Since the required imports would be 

substantially lower without these two units negating 

the need for stockyard capital expenditure and 

transport costs, the supply of coal to these units can 

realistically be assumed to be higher.39  Furthermore, 

there are few large mines where coal can be extracted 

more cheaply than our assumed ex-mine prices. 

Earlier estimates of coal costs to Kusile have ranged 

from R350/ton in current terms and substantially 

higher; Macquarie estimated costs of R374/ton (2014 

ZAR) (Daly & Oberholzer, 2014), and interviewees' 

calculations ranged from R350 to over R500/ton 

(subject to size of New Largo, financing arrangements, 

and imports). These are comparable with official 

estimates of coal costs, for example in the draft IRP 

2016 (R500/ton)(Department of Energy, 2016b).  

While the final coal mix at Kusile may differ, we 

nonetheless consider these estimates to be 

                                                                 

39 The evaluation of prices in Eskom's RFP for coal at Kusile does not include logistics costs (i.e. does not differentiate bids based on delivered prices), 

although total costs including logistics will be considered prior to award of the contract. This means that cheaper rex-mine contracts located far 

from Kusile could be competitive with New Largo as logistics is not a part of the pricing adjudication (RFP GEN 3277) (Eskom, 2017). 

conservative. A sensitivity analysis of this result can be 

found in Section 5.3 below. 

4.4.5.7 Conclusions 

It is likely that our coal cost assumptions are an 

underestimate, given that demand at Arnot and the 

RTS stations has not been fully met from the medium-

term contracts listed in the Dentons report. It is likely 

that each of these stations has short-term or even 

spot price coal purchases, or is being topped up from 

other existing contracts (where transport costs are not 

known and therefore not included in our estimates). 

Eskom’s average price of coal this year is R398/ton 

(Eskom, 2017e), but this includes the low cost, high 

volume contracts at stations such as Medupi, 

Matimba, Kendal, Duvha and Lethabo. The average 

coal cost for the older stations will be significantly 

higher. The stations in our analysis are all higher coal 

cost stations, as is evidenced by the information 
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Matshela Koko (le Cordeur, 2017b) made public, and 

confirmed by our interview findings.   

Further analysis of the precise coal supply 

arrangements and costs would provide further insight 

into the levelised costs of the older stations and would 

certainly lead to an increase in our assumed coal costs.  

Table 6 summarises the costs per station discussed in 

the preceding sections.  

 

Table 6: Summary of Costs (2017 ZAR) 

 Arnot Camden Grootvlei Hendrina Komati Kusile Kusile  
(units 5&6) 

O&M - fixed (R/kW/a) 638 686 686 638 686 959 959 

O&M - variable 

(c/kWh) 

6 6 6 6 6 8 8 

Water (R/kl) 8 7 4 8 8 19 19 

Coal - delivered (R/ton) 380 457 519 407 407 377 446 

4.4.6 Other power station analysis assumptions 

 

Table 7 below shows the default IRP 2016 decommissioning dates that we used for the reference scenario. It also 

shows the earlier decommissioning dates tested in our analysis.  

Table 7: Decommissioning Scenarios 

Power station IRP 2016 Decommissioning: Start IRP 2016 Decommissioning: End 

Arnot 2021 2029 

Camden 2020 2023 

Grootvlei 2025 2028 

Hendrina 2020 2026 

Komati 2024 2028 

Grootvlei, Hendrina, 

Komati (GrHeKo) 

 2019, 2019, 2020 
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While in practice decommissioning cash flows can 

occur over a period of many years, even decades after 

the official closure date, we assumed a single 

decommissioning cash flow for each scenario to occur 

five years after the actual date. As can be seen in our 

results below, we are not concerned with the actual 

cost of decommissioning the older plant, because 

Eskom is already committed to incurring this cost. We 

must, however, reflect the net cost increase that is 

caused by the earlier decommissioning scenario tested 

for each station. This decommissioning cost increase 

can be avoided by not decommissioning a station 

earlier than planned. We therefore add this net 

decommissioning cost increase to the system 

alternative value or avoided cost of running each 

station. 

We further have to account for the cost of corporate 

income tax, which was done by grossing up the 

National Treasury post-tax economic opportunity cost 

of capital by the corporate tax rate. 

 STUDY LIMITATIONS 
Given the complexity of the South African power 

system, a study of this nature must inevitably accept 

many limitations, including the following: 

• By its very nature numerical modelling of the 

power system and its economics entails a myriad 

of simplifying assumptions. 

• Very little information is available in the public 

domain about all aspects of Eskom’s operations, 

and that which is released is carefully controlled 

by Eskom. The lack of transparency severely 

hinders public scrutiny and investigations by 

independent analysts. As Eskom is a public utility, 

this is clearly not consistent with the values of an 

open democratic society. 

• We have excluded some costs for which we lacked 

data; coal handling, refurbishment costs, and 

some coal contract data. These would add to the 

costs associated with running the stations in this 

analysis. 

• As explained above we did not investigate a low 

demand scenario.
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 RESULTS  
This section presents the results of our study. We describe the system level analysis outcomes, and then present the 

more detailed findings per power station option investigated. 

 SYSTEM MODEL RESULTS  
The reference scenarios used in this analysis provide several interesting insights into the future of the South African 

electricity system. The installed capacity and energy output can be seen in Figure 5 and Figure 6 (for the moderate 

demand) and in Figure 7: High Demand Scenario Installed Capacity (GW) 

 

In both demand scenarios, coal-fired power stations 

provide most electrical energy until about 2025, after 

which coal's contribution starts to decline (as older 

coal-fired plants are decommissioned). No new coal-

fired power is built after Kusile (which is taken as 

committed in the reference scenarios), as new coal is 

simply no longer competitive. Demand is met primarily 

from new solar PV and wind generation. Renewable 

energy is supplemented by flexible technologies; 

storage (pumped storage and batteries) and open-

cycle gas turbines for peaking. In the high demand 

scenario, combined cycle gas turbines are deployed 

after 2040. No new nuclear plants are built in any 

scenario either. Coal and nuclear are no longer a part 

of South Africa's least cost electricity mix. 

  

 

Figure 5: Moderate Demand Scenario Installed Capacity (GW) 
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Figure 6: Moderate Demand Scenario Energy Mix (TWh/year) 

 

In the moderate demand scenario, renewable energy accounts for 41% of installed capacity by 2050 (Figure 5). 

Renewable energy supplies 26% of electricity by 2030, and 74% by 2050 (Figure 6). By 2030, renewable energy 

provides 33% of electricity in the high demand scenario, increasing to 79% by 2050 (Figure 7: High Demand Scenario 

Installed Capacity (GW) 

 

 and Figure 8).  

 

Figure 7: High Demand Scenario Installed Capacity (GW) 
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Figure 8: High Demand Scenario Energy Mix (TWh/year) 
 

The remainder of this section describes the difference 

between the reference system scenarios (moderate 

demand and high demand) and the scenarios where a 

particular option is removed (i.e. stations are not 

completed, in the case of Kusile units 5 and 6, or are 

decommissioned early, either as individual stations or 

simultaneously). The scenarios where a particular 

option is removed, are used to determine the cost of 

filling the gap, by means of other existing and new 

resources available to the system and the system 

alternative value (SAV) (or avoided cost) of the option. 

After the removal of a station (like Arnot), the model 

optimises the use of existing stations and new 

investments, and in so doing, ensures that the energy 

balance is maintained at the least cost (given certain 

system requirements). The energy mix of the system is 

altered in this case. Although slightly different in each 

case, the energy mix remains fairly consistent between 

scenarios. That is, after early decommissioning of an 

existing coal-fired power station, demand is initially 

met mostly by existing coal generation capacity in the 

earlier years (for all scenarios), i.e. by running the 

existing fleet at higher load factors. This remains the 

case even when removing Grootvlei, Hendrina and 

Komati simultaneously. The energy from the existing 

fleet is supplemented by a combination of new build 

wind, solar PV, and peaking and battery capacity. In 

Arnot's case, open-cycle gas turbines (OCGTs) are also 

built. This diversified energy mix is evident in both the 

high and moderate demand scenarios. 

Similar to the other scenarios, the energy from Kusile 

units 5 and 6 is primarily replaced by additional energy 

from the existing coal fleet in the first four years, 

followed by new wind, solar PV, peaking, batteries and 

gas capacity in the high demand forecast scenario. In 

the low demand forecast scenario, the initial energy 

gap is supplied by the existing coal fleet (but for a 

longer period), followed by the deployment of new 

wind, solar PV, peaking and battery capacity. 

The system alternative value (SAV) varies between 

scenarios, as depicted in Figure 9. The SAV for Kusile’s 

last two units was found to be between 0.57 - 0.61 

R/kWh for the moderate and high demand forecast 

scenarios respectively. For the older stations, the SAV 

is typically much lower, even in the high demand 

scenario. The system can meet demand when a 

station is decommissioned early, even with very high 

demand, at a cost of  50 c/kWh  and at a moderate 

demand at 34 c/kWh, which are included in Figure 10 

and Figure 11.
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Figure 9: System Alternative Value for Each Power Station for High and Moderate Demand Forecasts 

 

The following section briefly describes the results of the station level analysis and compares the SAV against the 

levelised cost of electricity produced at a particular station. 

 STATION LEVEL ANALYSIS 

 

Table 8 and 
Table 9 show a breakdown of the components of the incremental levelised cost per station for each demand scenario. 
As can be seen, the incremental LCOE is driven by primary energy costs, and fixed and variable operating costs. Capital 
expenditure to meet air quality standards is a relatively smaller portion of total costs, as are the associated operations 
and maintenance (O&M) and water costs. In both demand scenarios, the LCOEs of the stations range from 
approximately 48 c/kWh to 58 c/kWh.
 

Table 8: Components of Incremental Levelised Costs in the Moderate Demand Scenario (2017 c/kWh) 

 Fixed 
O&M 

Variable 
O&M 

Env 
Retro 
O&M 

Water cost Fuel 
Cost 

Env 
Retro 
Capex 

Total LCOE 

Arnot 10.3 6.1 0.6 1.7 26.1 5.3 50.1 

Camden 12.0 6.1 0.0 1.7 29.3 0.0 49.1 

Grootvlei 12.0 6.1 0.7 0.6 32.1 6.8 58.3 

Hendrina 10.5 6.1 0.1 2.0 27.5 2.1 48.3 

Komati 11.7 6.1 3.2 1.9 22.0 11.8 56.8 

GrHeKo 11.3 6.1 1.1 1.5 27.5 6.0 53.6 

Kusile (units 5&6) 16.0 8.3 0.0 0.2 25.9 0.0 50.4 

 

 
Table 9 shows the same breakdown but in a high demand scenario. Here, the LCOEs range from 48,2 c/kWh to 58,1 

c/kWh, which is only slightly different to the moderate demand scenario LCOEs.  
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Table 9: Components of Incremental Levelised Costs in the High Demand Scenario (2017 c/kWh) 

 Fixed 
O&M 

Variable 
O&M 

Env 
Retro 
O&M 

Water cost Fuel 
Cost 

Env 
Retro 
Capex 

Total LCOE 

Arnot 10.2 6.1 0.5 1.7 26.1 5.2 49.9 

Camden 12.0 6.1 0.0 1.7 29.3 0.0 49.1 

Grootvlei 11.9 6.1 0.7 0.6 32.1 6.7 58.1 

Hendrina 10.4 6.1 0.1 2.0 27.6 2.0 48.2 

Komati 11.6 6.1 3.2 1.9 22.0 11.7 56.4 

GrHeKo 11.2 6.1 1.1 1.5 27.5 6.0 53.4 

Kusile (units 5&6) 15.7 8.3 0.0 0.2 25.9 0.0 50.1 

 

Figure 10 and Figure 11 compare the LCOE for each scenario against the system alternative value (SAV) plus the net 

costs incurred for early decommissioning.  

 

 

Figure 10: Comparison of System Alternative Value and Levelised Costs per Station (2017 c/kWh) in the  

Moderate Demand Scenario  
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Figure 11: Comparison of System Alternative Value and Levelised Costs per Station (2017 c/kWh) in a High  

Demand Scenario 

We discuss the results for each option below: 
 

5.2.1 Individual stations 

As can be seen in the tables and figures above, Arnot’s 

levelised cost of electricity (LCOE) exceeds the system 

alternative value (SAV) of the station in a moderate 

demand situation, but not in a high demand scenario. 

Arnot’s LCOE in the moderate demand scenario is 50,1 

c/kWh, and the SAV of the station is 36 c/kWh 

(including early decommissioning). Arnot’s LCOE in the 

high demand scenario is 49,9 c/kWh, and the SAV is 53 

c/kWh (including early decommissioning). 

Under the moderate demand scenario, therefore, it is 

possible to meet demand without running the station, 

and Eskom would save approximately R5,1bn if it 

decommissioned the station early (see Table 10 

below). In a high demand scenario (which is now 

considered highly unlikely), the system alternative 

value of the station is higher, suggesting it may be 

prudent to keep the station running. Early closure 

would incur costs of R1,6bn. Arnot's role in 

maintaining grid stability on the Mozambique line 

                                                                 

40 We have also been informed of Arnot's role in maintaining grid stability on a transmission line supplying Mozambique and that this means that 

Eskom would need to invest in a new substation to replace this role. 

means that Eskom would need to invest in a new 

substation to replace the station before committing to 

decommissioning.40 

Furthermore, compared to the moderate demand 

reference scenario, early decommissioning of Arnot 

would result in a saving of 40 Mt of CO2. 

The LCOE at Camden is 49,1 c/kWh, and exceeds the 

system alternative value in both a high and moderate 

demand scenario. The SAV in the moderate demand 

scenario is 23,3 c/kWh, and in the high demand 

scenario it is 38,2 c/kWh. Early decommissioning of 

Camden could save Eskom R5,1bn (moderate demand 

scenario) or R1,9bn (high demand scenario).  

The LCOE of Grootvlei in the moderate demand 

scenario is 58,3 c/kWh, and the system alternative 

value is substantially lower at 32,9 c/kWh. In the high 

demand scenario, the LCOE is 58,1 c/kWh, and the 

SAV is 49,8 c/kWh. In both a high and moderate 

demand it is therefore a net saving to the system to 

decommission Grootvlei early. This could save Eskom 
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R1,56bn (high demand) or R5,7bn (moderate 

demand). 

In the moderate demand scenario, the LCOE of Komati 

is 56,8 c/kWh, and the system alternative value of the 

station is 32,9 c/kWh. In the high demand scenario, 

the station’s LCOE is 56,4 c/kWh, and the SAV is 50,9 

c/kWh. Early decommissioning of Komati could save 

Eskom R434m or R3.3bn, depending on the demand 

scenario.  

In a moderate demand scenario, Hendrina’s system 

alternative value is 24,4 c/kWh and its LCOE is 48,3 

c/kWh. In the high demand scenario, the station’s SAV 

is 43,5 c/kWh but is still below the cost of running the 

plant at 48,2 c/kWh. In either demand scenario it is 

therefore more cost effective to decommission the 

station earlier. This could save Eskom R1,2bn or 

R7,8bn, depending on the demand scenario.  

Given the state of the station and the requisite CAPEX 

for refurbishment that is probably required (not 

modelled here), the plant is a prime candidate for 

early decommissioning. The substantial increase in 

coal costs from January 2019 support the early closure 

of the station. 

5.2.2 GrHeKo 

In the GrHeKo scenario, instead of decommissioning a 

single station early, we investigated a more realistic 

scenario of decommissioning three stations, totalling 

around 4 GW, over an earlier period of three years. In 

both the high and moderate demand scenario, the 

levelised costs of the three stations exceed the system 

alternative value. In the moderate demand scenario, 

the LCOE of GrHeKo is 53,6 c/kWh, and the SAV is 35 

c/kWh. In the high demand scenario, GrHeKo's LCOE 

of is 53,4 c/kWh, and the SAV 49,8 c/kWh. Even the 

simultaneous, early decommissioning of three stations 

is a net saving to the electricity system, saving Eskom 

R1,3bn in the high demand scenario, and R12,5bn in 

the moderate demand scenario (which is much more 

probable).  

Early decommissioning of GrHeKo also reduces CO2 

emissions by approximately 70Mt compared to the 

reference scenario (moderate demand). The savings 

are primarily made before 2030.  

Table 10 summarises the cost savings for Eskom if it 

decommissions stations early. 

 

Table 10: System Cost Savings Arising from Earlier Decommissioning (R'm) 

Scenario Arnot Camden Grootvlei Hendrina Komati GrHeKo 

Moderate Demand 5 177 5 139 5 714 7 829 3 371 12 568 

High Demand -1 696 1 914 1 567 1 228 435 1 336 

Note: These savings are not additive; our methodology assesses each station individually, except in the case of GrHeKo. 

5.2.3 Kusile units 5 and 6 

The results of Kusile units 5 and 6 need to be 

interpreted slightly differently to those of the other 

scenarios. Although we have explained our 

methodology in section 0, it is worth revisiting again 

here, before explaining the results.  

Bearing in mind that the station level analysis looks at 

the incremental or avoidable costs, in the case of the 

other scenarios we compared each station’s 

incremental levelised cost to its system alternative 

value (SAV) to determine whether the station in 

question should be decommissioned early, or as in the 

case of Kusile, whether Kusile units 5 and 6 should be 

completed or cancelled.  

The incremental cost of Kusile includes the avoidable 

capital cost of Kusile units 5 and 6. However, we were 

not able to obtain reliable estimates of the avoidable 

capital costs for these units. We have therefore 

reversed part of the analysis in this case by netting off 

the other components of its levelised incremental cost 

from its system alternative value. This determines the 

avoidable capital cost at which the option of cancelling 

Kusile units 5 and 6 costs the same as completing it 

(given the costs of the alternative resources that will 

be used in this case). This is the threshold capital cost 

saving. Therefore, if the capital cost saving is more 
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than this threshold, it will be more economic to cancel 

rather than complete construction of Kusile units 5 

and 6, even considering that other resources will have 

to be employed in future to replace the supplies that 

would have come from these units. 

Table 11 below shows that this threshold capital cost 

saving level is approximately R4 747m for the 

moderate demand scenario and our stated 

assumptions. To put this into perspective, the capital 

cost savings threshold required is approximately 1.9% 

of the total capital cost of the station,41 or 

approximately 13% of the estimated cost to 

completion of Kusile.42 Table 11 shows that, compared 

to the system alternative value (the avoided cost of 

operating the two units), the net saving of not 

completing the two units is zero at this minimum 

threshold level. If the capital savings that can be 

realised by not completing these two units is larger, 

positive net savings will result.

 

Table 11: Kusile Cost Saving Threshold (Moderate Demand Scenario) 

Percentage of estimated cost to completion for Kusile Present Value of 
CAPEX saving (R’m) 

Nett CAPEX Saving (R’m) 

13.18% 4 747 0 

20% 7 202 2 455 

25% 9 002 4 256 

Furthermore, if Eskom curtails capital expenditure at 

Kusile, and chooses not to complete the plant, the CO2 

savings would be 59Mt in 2030, compared to the 

moderate reference scenario. Over the period to 2050, 

the saving would total 256Mt CO2. 

 SENSITIVITIES 
In this section we report on the additional sensitivity 

analysis of a few key parameters. One of the most 

important sensitivities, changes in the demand 

forecast, is reported on throughout. 

We also investigated the impact of increasing the cost 

of coal supply to Kusile units 5 and 6. As discussed in 

section 4.4.5.6, it is not unlikely that the coal prices for 

Kusile could increase to R500/ton (i.e. R530/ton in 

2017 ZAR, approximately 19% above the current coal 

price assumed for units 5 and 6). If this was the case, 

then the capital savings threshold for discontinuing 

the construction of units 5 and 6, for the moderate 

demand scenario, would reduce from R4 747m to R2 

784m. This is an even lower minimum capital cost 

saving threshold when, given the costs of the 

                                                                 

41 The cost is calculated as a present value of the capital expenditure cash flows. 

42 Assuming, in line with a long history of cost over runs, that the cost to completion will be 15% more than Eskom’ s current budget to completion 

for the station as reported in their 2016/17 Integrated Report (Eskom, 2017d). 

alternatives available, it becomes cheaper to 

discontinue units 5 and 6 than complete them. 

While there is a smaller possibility of the cost of coal 

increasing as much for the other stations investigated, 

for comparative purposes our results show that with 

this same percentage coal cost increase, the savings 

from decommissioning GrHeKo go up from R12 567m 

to R15 903m. However, this savings increase is likely to 

be overstated because in the case of the older stations 

they are in effect replacements for each other in the 

early years (especially Majuba, which is run much 

harder) and the cost of coal to these alternative 

stations is also likely to increase in this higher coal cost 

scenario. 

We also considered a case where the operating costs 

(which includes Fixed and Variable O&M and the 

additional operating costs associated with 

environmental retrofits) were reduced by 20% for all 

stations considered in this study. This would reduce 

the LCOE for all older stations marginally, but not 

enough to reduce it below the system alternative 
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value (SAV) and in the moderate demand scenario. 

Therefore, the result remains unchanged for this 

scenario. In the high demand scenario, the LCOE 

remains below Arnot’s SAV, but the LCOE of Komati 

and GrHeKo is reduced to below their SAV. All other 

stations' LCOE remain above their respective system 

alternative values. 

In the case of Kusile, reducing the operating costs by 

20% results in an increase in the capital cost saving 

threshold to just over R7b.  

We also considered whether the only reason that 

there would be savings from decommissioning the 

older stations results from the environmental retrofit 

capital costs and associated higher operating costs. As 

can be seen from the figures in Section 5.2 above, if 

these costs are removed, the savings from earlier 

decommissioning are still positive in the moderate 

demand scenario. In the (less plausible) high demand 

scenario, the results are mixed with decommissioning 

GrHeKo incurring a net cost. 
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 BROADER IMPLICATIONS 
AND CONCLUSIONS 

In this section we review the implications of our 

findings and present our conclusions.  At the outset 

we described two important aspects of the 

circumstances that Eskom currently finds itself in. 

Firstly, it is confronted with a global energy transition 

towards cheaper renewable power generation and 

associated technologies. Secondly, Eskom faces a crisis 

in its financial viability with a risk to its solvency and 

liquidity that could have a large, negative systemic 

impact on the economy if not urgently addressed. It is 

in this context that our study was initiated to 

investigate the economics of decommissioning 

Eskom’s older coal-fired power stations and curtail 

part of its construction programme. 

We were careful to adopt a conservative approach in 

the methodology and assumptions used. In many ways 

reality has already overtaken our assumptions: our 

high demand scenario is now clearly unrealistic, 

whereas it has become apparent that a demand 

scenario lower than our moderate scenario should be 

considered, and achieved renewable technology 

learning curves are clearly more aggressive than we 

assumed, etc. If these conservative assumptions are 

corrected, it will affect the system alternative value 

(SAV) of the options we investigated, and increase the 

savings associated with removing each plant option 

from the system. The analysis did not consider the 

large social, economic, and environmental costs 

associated with coal-fired power. South Africa cannot 

continue to effectively ignore these costs. They must 

be included when the costs and benefits of power 

sector options are considered in the IRP process and 

other planning discussions. 

The system analysis undertaken by the CSIR for the 

reference scenario produced results that are in 

themselves important. For a least cost optimised 

system, no new coal-fired power is built after Kusile, 

and no new nuclear plant is built either. New coal and 

nuclear plant is simply no longer competitive.  When 

new capacity is required, demand is met primarily 

from new solar PV and wind. In the more plausible 

moderate demand scenario, renewable energy is 

supplemented by flexible technologies, storage 

(pumped storage and batteries) and open-cycle gas 

turbines (OCGTs) for peaking, but no combined cycle 

gas turbines. In the high demand scenario, combined 

cycle gas turbines are only deployed after 2040. In the 

moderate demand scenario this means that the gas 

demand for peaking OCGTs will remain low until at 

least 2030 or later. Overall the system level analysis 

thus shows that South Africa does not need a nuclear, 

coal or gas procurement programme. 

These conclusions are substantially different from 

those included in the government’s 2010 IRP, and 

even the updated draft 2016 version. This serves to 

emphasise the importance of regularly updating the 

IRP and using realistic, up-to-date input assumptions 

to maintain a credible plan that will ensure South 

Africa retains its competitive advantage in low cost 

reliable electricity supply. 

South Africa is endowed with among the best 

renewable energy resources in the world. Renewable 

energy resources now provide the cheapest source of 

energy on a new build basis, and will soon be cheaper 

than running many existing coal stations. South Africa 

cannot afford to fall behind while our trading partners 

and competitors are rapidly adopting lower cost 

power. 

Our results show that decommissioning the older coal 

plant or abandoning the construction of Kusile units 5 

and 6 are likely to be the most economic way forward 

for Eskom. Our further estimates show that 

decommissioning GrHeKo and avoiding the completion 

of Kusile units 5 and 6 could give rise to a financial 

saving in the region of R15 - 17bn without affecting 

security of supply. Some further model runs are 

required to confirm this conclusion. These estimates 

do not reflect the large savings in the negative impact 

on human health, local environment and climate 

change that will result. 

These are large and difficult decisions to make and are 

fraught with vested interests that will be affected. We 

have already seen from Eskom’s ongoing governance 

crises that Government and Eskom are partially 

paralysed, and could struggle to take the right 

decisions in public interest. It is exactly for situations 

like this (i.e. where democratic governance fails), that 

countries create independent regulators (or 

independent public protectors, independent courts, 

etc.). It is therefore critical that the National Energy 
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Regulator of South Africa (NERSA) ensures that these 

issues are investigated and addressed, and that Eskom 

is only allowed to recover efficient costs in its tariffs.43 

Despite the fact that the economics now dictates that 

at least 4 GW of older plant should be 

decommissioned, Eskom does not have proper plans 

in place to do so. It is therefore critical that NERSA and 

the relevant government departments require Eskom 

to put this process in motion. 

Ensuring a just transition for existing employees is of 

paramount importance and should be the subject of a 

multi-stakeholder political process and further 

analysis. Workers and communities should not bear 

the brunt of Eskom's financial crisis. Part of the savings 

realised could be used to cushion the impacts on 

workers and communities and provide support for re-

training, skills development, relocation, etc.  

Lastly, we have to consider the possibility that Eskom’s 

financial position is even worse than generally 

understood at the time of writing. Our analysis was 

focussed on the relative economics of the options 

considered, and did not consider the financing 

implications of each option. However, if Eskom’s 

financial crisis continues to worsen, as we suspect it 

might, financial constraints will have to be brought 

into the picture. In this case, further possibilities must 

be considered in the light of the systemic risk to the 

state and the entire economy. Assuming that the 

economy’s ability to absorb further tariff increases44 

and Government’s ability to provide further bailouts 

and sovereign guarantees are rapidly diminishing, 

Eskom will have to urgently find other ways of 

maintaining its solvency and avoiding a liquidity crisis. 

In this scenario, the only option will be to reduce the 

haemorrhaging of cash. The question will be how this 

can be achieved without letting the lights go out? 

Although not discussed in this report, it appears that 

Eskom has some scope for cutting back on human 

resources costs, and on reducing its primary energy 

costs. However, this is unlikely to be achievable over 

                                                                 

43 See subsection 15(1)(a) of the Electricity Regulation Act (4 of 2006) 

44 Or, as a result of the utility death spiral dynamic, that tariff increases will only generate small revenue increases for Eskom while having an 

increasingly negative impact on the economy. 

45 To put this into context, we estimate that Medupi and Kusile will still require approximately R80bn capital expenditure (excluding interest) as of 

March 2017. 

the short-term or to be sufficient. Two key insights 

that emerged during this study are therefore critical 

for considering how best to address this question: 

• The level of surplus capacity that Eskom now 

anticipates for the foreseeable future is at least 

equal to an entire Medupi or Kusile power station, 

or more. 

• By the time this spare capacity will be required in 

future, it will be cheaper to provide it by a 

combination of alternative means (renewable 

energy, gas turbines, battery storage, etc.). 

Essentially the unavoidable conclusion is that Eskom is 

still spending vast amounts of capital on a power 

station construction programme that it does not need 

and cannot afford.45 Drastically curtailing Eskom's 

power station capital programme (beyond Kusile units 

5 and 6) might be the only way to restore its solvency. 

This will, of course, come at a high cost in terms of the 

penalties to be paid by Eskom in future, and the 

impact on personnel working on the construction 

projects. But, the lights will stay on, Eskom’s cash flow 

situation could rapidly improve and confidence in 

Eskom and the economy would be restored.  

In this scenario South Africa might well face a stark 

choice: abandon a large part of the Kusile (and 

possibly part of the Medupi) project, or allow Eskom, 

and possibly the state, to default on its financial 

obligations and pay an enormous economic and social 

price.  
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 ANNEXURE A  
Calculating the levelised cost of electricity for Medupi 

and Kusile 

In this annexure, we will explain the capital 

expenditure profile assumed in this study for both 

Medupi and Kusile, as well as the other components of 

the LCOE calculation. 

Eskom’s new capital expenditure programme includes 

the construction of two mega projects, namely Kusile 

and Medupi, which are both coal-fired power stations 

with an installed capacity of nearly 5 GW each, and an 

approved budget totalling more than R300bn (Eskom, 

2017d). In Eskom’s latest revenue application (Eskom, 

2017e), the utility stated that, “the new build capital 

expenditure for Medupi and Kusile contributes R20 

billion to Generation CAPEX spend of R46 494 million 

in 2018/19”. It is therefore clear that these two 

projects will have a significant impact on the financial 

situation at Eskom, both now and in the foreseeable 

future. 

The availability of information pertaining to the capital 

expenditure for both Kusile and Medupi is limited. 

However, we were able to obtain useful information 

from the Eskom Integrated Reports (2010, 2011b, 

2013b, 2015b, 2016d, 2017d) 

The capital expenditure to date for Medupi and Kusile 

is tabulated in Table 12 

The information sourced is for the period 2010 – 2017. 

As at 2016/17 the cumulative capital expenditure for 

Medupi and Kusile was R101.3bn and R112.4bn 

respectively. 

 

Table 12: Capital Expenditure to Date in R’bn 

 Financial year Medupi Power 
Station 

Kusile Power Station 

Cumulative cost 

incurred on this 

project 

March 2017  R 101.30   R 112.40  

March 2016  R 93.90   R 95.10  

March 2015  R 84.70   R 78.70  

March 2014  R 77.00   R 66.60  

March 2013  R 66.90   R 54.30  

201246  R 54.80  R 39.50 

Total: Inception to date expenditure 2005 – 

2011 

R 41. 910 R 24.896 

Total: Inception to date expenditure 2005 - 

2010  

 R 32. 076  R 14.697 

  

                                                                 

46 This cumulative cost was estimated by subtracting the estimated expenditure for the year 2012/13 obtained from National Treasury (2016:129), 

from the 2012/13 Eskom Integrated Report cost incurred to date (2013) (i.e. R54.3bn less 14.8bn in the case of Kusile, and R66.9bn less R12.1bn as 

in the case of Medupi). 
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The previous approved budgets for Kusile and Medupi, 

as presented in the Eskom Integrated Report (Eskom 

2015), are R 118.5bn and R 105bn respectively. 

However, a revision of the budget resulted in 

increases to R 161.4bn and R 145bn respectively 

(Eskom 2016). The upward revision of the budgets was 

due to cost escalations resulting from time and cost 

overruns, some of which can be attributed to strike 

settlements (2016). 

Given the information available, we attempted to 

reconstruct the typical S-curve capital expenditure 

profile of large infrastructure projects such as that of 

Kusile and Medupi (Electric Power Resource Institute 

[EPRI], 2015).  

Two important points to bear in mind are: Firstly, we 

assume that the figures presented in the integrated 

and annual reports are accounting numbers and 

reflect the accounting cost in corresponding year 

terms, and that the total expenditure to date is 

therefore a simple summation (the budget figure is 

similarly an accounting number summing the cash 

outflows expected in future years).  

Secondly, we did not attempt to independently 

estimate what the remaining cost to completion is, but 

rather distributed the remaining approved budget (i.e. 

R145bn – R101.3bn = R43.7bn for Medupi, and 

R161.4bn –  R112.4bn = R49bn for Kusile) over the 

remaining years to completion, based on the planned 

commissioning dates of the remaining units as stated 

in the draft IRP 2016 (Department of Energy, 2016b)47.  

This is shown in Table 13 below. 

 

                                                                 

47 This estimate does not allow for any possible future cost and time overruns. 
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Table 13: Distribution of Capital Expenditure per FY (R’bn) 

  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Medupi 

cumulative cost 

1.0 2.0 4.0 8.0 16.0 32.1 41.9 54.8 66.9 77.0 84.7 93.9 101.3 117.4 127.6 137.6 145.0     

Kusile 

cumulative cost  

  0.9 1.8 3.7 7.3 14.7 24.9 39.5 54.3 66.6 78.7 95.1 112.4 126.1 135.9 143.8 150.6 156.5 161.4 

Medupi CAPEX 

per annum  

1.0 1.0 2.0 4.0 8.0 16.0 9.8 12.9 12.1 10.1 7.7 9.2 7.4 16.1 10.2 10.1 7.4     

Kusile CAPEX per 

annum  

  0.9 0.9 1.8 3.7 7.3 10.2 14.6 14.8 12.3 12.1 16.4 17.3 13.7 9.8 7.8 6.9 5.9 4.9 
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The figures in Table 13 show the cost in terms of 

expenditure per annum, which is simply calculated as 

the difference between the cumulative cost in the 

current year and the previous year. The cells shaded in 

orange are those for which we have data, and those 

shaded in grey indicate interpolated figures to achieve 

the S-curve expenditure profile. As mentioned above, 

this table represents accounting numbers in each year.  

According to EPRI(2015), the lead-time and project 

schedule should be approximately nine years. In both 

the case of Medupi and of Kusile, significant time 

overruns are evident. 

The figures in Table 13 do not include the capital cost 

associated with the retrofitting of Flue Gas 

Desulphurisation (FGD) facilities at Medupi. 

Figure 12 and Figure 13 below illustrate the 

information in Table 13 graphically.

 

 

Figure 12: Kusile Cumulative Capital Expenditure 

 

 

Figure 13: Medupi Cumulative Capital Expenditure 
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Medupi requires flue gas desulphurisation retrofits in 

order to comply with the MES SO2 emissions 

standards, as explained in the main report.48,49 

Furthermore, compliance with the conditions of its 

World Bank loan agreement also require FGD 

equipment to be installed. At the time of signing the 

loan agreement, FGD installation was to take place at 

the first planned major outage of each unit, the first of 

which would take place six years after the 

commissioning of the first unit. All six units were to be 

retrofitted with FGD by 31 December 2021. However, 

given Eskom’s current schedule for construction of 

Medupi’s FGD, it is unlikely that final construction and 

commissioning will take place by the end of 2021 as 

required by Eskom’s loan agreement with the World 

Bank (World Bank, 2017b).  

The capital cost information for Medupi FGD was 

obtained from the Medupi FGD Retrofit Technology 

Selection Study Report (Eskom, 2014b). The total 

capital requirements, including direct costs, 

contingency and escalation, amount to R16.66bn in 

2012 ZAR terms. We have also assumed that the FGD 

cost is in addition to the normal capital budget for 

Medupi and that these costs will be incurred six years 

after the commissioning of each unit. These costs are 

presented in Table 14

 

Table 14: Medupi FGD Cost Distribution (R’m) 

Financial year Cost estimate (R’m) 

2023 2776.733 

2024 2776.733 

2025 5553.466 

2026 5553.466 

 

We used the EPRI (Electric Power Resource Institute 

[EPRI], 2015) operating and maintenance costs for 

both Medupi and Kusile. The estimates for Kusile were 

based on the pulverised coal with FGD costs. For 

Medupi the estimates without FGD were used, and 

after the retrofitting of FGD the same costs as for 

Kusile were used50. 

An after tax real discount rate of 8.2% was used, which 

is equal to the economic opportunity cost of capital 

(EOCK) specified by National Treasury. Tax was 

accounted for by grossing up the discount rate. 

To determine the LCOE for Kusile and Medupi, the 

capital expenditure and operating expenditure, along 

with various other components, were used in the 

discounted cash flow model. Figure 14 illustrates the 

LCOE of Medupi and Kusile as R1,70/kWh R1,91/kWh 

respectively. Capital costs and the impact of time 

overruns dominate the cost of power from both these 

stations with the capital component of the LCOE equal 

and 76% and 75% for Medupi and Kusile respectively. 

Medupi also requires FGD, which further increases the 

capital cost contribution (by 2%) to the levelised cost.

 

                                                                 

48 The construction of Kusile includes FGD 

49 Section 4.4.4 in the main report explains the air quality compliance requirements in more detail. 

50 It should be noted that this approach is different to that taken for the older coal-fired power station with regards to OPEX after retrofitting 

components. In the case of the older coal-fired power station we used De Wit (de Wit, 2013) CAPEX and OPEX figures. In the case of Medupi we 

used the EPRI (Electric Power Resource Institute [EPRI], 2015) figures. 

 



 

 
 
 

 

© Meridian Economics 2017 |  44 

 

 

Figure 14: Kusile and Medupi LCOE 
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1. BACKGROUND AND PURPOSE OF THIS REPORT 

 

Thabametsi Power Company Proprietary Limited, an Independent Power Producer (IPP) is proposing the 

construction of a coal-fired power station (the “Project”) on the farm Onbelyk 254LQ near Lephalale in the 

Limpopo Province (refer to Figure 1).  The project is known as the Thabametsi Coal-Fired Power Station.  The 

power station will have a maximum generating capacity of 1200MW which is intended to provide 

baseload electricity for integration into the national grid.   

 

The project was authorized by the National Department of Environmental Affairs (DEA) on 25 February 2015 

(in terms of the 2010 NEMA EIA Regulations).  Following this, an appeal was lodged on 11 May 2015 by the 

Centre for Environmental Rights.  On 7 March 2016 a decision on the appeal was issued by the Minister of 

Environmental Affairs.  The grounds of the appeal were dismissed, however it was contended that climate 

change impacts had not been adequately addressed in the EIA.  As a result, Condition 10.5 was 

subsequently inserted into the Environmental Authorization. 

 

The new Condition 10.5 states that ”the holder of the authorization must undertake a climate change 

impact assessment prior to commencement of the project which is to commence no later than six months 

from the date of signature of the appeal decision.  The climate change study must be lodged with the 

department for review and the recommendations contained therein must be considered by the 

department”. 

 

In the Appeal Resolution, the Minister further stated that a paleontological study is required to be 

conducted for the proposed project.  The palaeontological study was conducted in 2014 in terms of the 

requirements of the South African Heritage Resources Agency (SAHRA).  Although this study was submitted 

to the DEA for review as part of its decision-making process, it did not form part of the EIA report for the 

project.  Notwithstanding this, Condition 10.6 was subsequently inserted into the Environmental 

Authorization. 

 

The new Condition 10.6 states that “A palaeontological Impact Assessment Report (PIAR) must be 

prepared and submitted to the Department for consideration prior to commencement of the project and 

within six months of the date of this decision.  The PAIR must be lodged with the Department for review and 

it must also be lodged with the South African Heritage Resources Agency (SAHRA) for official commenting 

in terms of Section 38(8) of the National Heritage Resources Act, No 25 of 1999.  The PAIR must be based 

on a field assessment, and be prepared by a suitably qualified palaeontologist.” 

 

The scope of work for the above-mentioned studies was presented in a Scope of Work Report.  The 

purpose of this report was to present the Scope of Work proposed for these two required studies and to 

provide an opportunity for the public to provide comments in this regard.  This report was made available 

for public review from 20 April 2016 to 23 May 2016 and the final scope of work report was submitted to 

DEA for consideration and acceptance on 15 July 2016.  This final Scope of Work document was subjected 

to a public review period from 10 October 2016 to 10 November 2016.  The Scope of Work report was 

accepted by the DEA on the 16 January 2017 (refer to Appendix B).    
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Figure 1: Locality Map showing the proposed site for the Thabametsi Power Station 
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This report presents the detailed outcomes of the climate change study, paleontological assessment and 

resilience report in line with the accepted Scope of Work and additional requirements of the DEA as 

detailed in their letter dated 16 January 2017.  A draft report was made available for public review from 27 

January – 27 February 2017.  All comments received have been considered and addressed within this Final 

Report and associated appendices.  Changes made in this report from the draft report are underlined for 

ease of reference. 

 

1.1. Public Review of Final Report 

 

This report is available for public review for a commenting period of 30-days from 30 June 2017 to 31 

July2017.  

 

Please submit your comments to 

Gabriele Stein of Savannah Environmental 

PO Box 148, Sunninghill, 2157 

Tel: 011 656 3237 

Fax: 086 684 0547 

Email: gabriele@savannahsa.com 

The due date for comments on the Environmental Impact Assessment Report is 31 July 2017. 

 

Comments can be made as written submission via fax, post or e-mail. 
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2. CONTEXT FOR ADDITIONAL STUDIES 

 

 

2.1. Climate Change Study 

 

The Climate Change Impact Assessment has been undertaken by ERM Southern Africa (Pty) Ltd and is 

included as Appendix D.  CVs of the project team are contained within Appendix A. 

 

This final Climate Change Impact Assessment Report responds to comments made by stakeholders in 

relation to the draft Report, issued in January 2017.  Specifically: 

 

» It applies more accurate calculation methods based on ‘Tier 3’ technology-specific GHG emission 

factors as opposed to generic ‘Tier 1’ emission factors1 to assess the projected GHG emissions from the 

proposed Thabametsi plant and to compare these against the emissions of other coal-fired power 

plants on the South African grid.  The use of ‘Tier 3’ emission factors will become more widely used in 

South Africa following the implementation of the National Greenhouse Gas Emission Reporting 

Regulations, which were gazetted on 3 April 2017. 

» It clarifies the contribution made by different GHGs (specifically CO2, CH4 and N2O) to the overall GHG 

emissions of the proposed Thabametsi plant (in tonnes of CO2e)2( )  

» it updates and expands the comparison of GHG emissions from the proposed Thabametsi plant 

against the GHG emissions of other coal-fired power plants on the South African grid, specifically those 

plants that are scheduled for retirement in the period before 2030, in an effort to assess the impact of 

the proposed plant on South African GHG emissions.   

 

2.1.1. Context for the Climate Change study  

 

Greenhouse gas emissions, caused mainly by the combustion of carbon-based fuels (‘Fossil Fuels”), are 

contributing to the global climate change threat.  ‘Climate change’ refers to long term changes in the 

Earth’s climate system, including increased average temperatures, and the knock-on effects on climate 

and weather systems. 

 

The effects of climate change will impact on ecosystems and communities across the globe.  There is an 

increasing focus at the global, national and local levels on climate change mitigation, for example shifting 

to renewable energy sources and reducing land-use change in order to reduce greenhouse gas (GHG) 

emissions, as well as adaptation to the physical impacts of climate change.  In 2011, South Africa set out its 

climate policy in its National Climate Change Response White Paper, which includes a national GHG 

emissions trajectory range, projected to 2050.  South Africa is also a Party to the United Nations Framework 

Convention on Climate Change (‘UNFCCC’), and has committed to reducing GHG emissions in line with 

the pathway set out in the Climate Change White Paper.  In parallel, South Africa’s Integrated Resource 

Plan (IRP) developed by the Department of Energy (DoE) sets out the expansion of power generation 

capacity required in order to support the country’s economic development, and, whilst a large portion of 

the new capacity will come from renewable energy, the Independent Power Producers (IPP) program 

gives provision for an additional generation capacity of 2 500 MW from coal-fired power plants.  

                                                      
1 An explanation of the difference between ‘Tier 3 ‘and ‘Tier 1’emission factors is provided in Section 2.2 of the Climate Change 

Impact Assessment Report. 

2 The difference between CO2 and CO2e is provided in Section 2.2 of the Climate Change Impact Assessment Report. 
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The climate change impact study contained within Appendix D aims to assess the impacts of all project 

phases (construction, operation and decommissioning) of the IPP Thabametsi Project on the environment 

through an assessment of the GHG impacts associated with the project.  The impact of these GHG 

emissions (and therefore the impact of the project in terms of contribution to global climate change) is 

assessed by way of comparing estimated annual operational GHG emissions from the project with South 

Africa’s baseline and projected annual GHG emissions, through reference to GHG magnitude scales for 

projects from various lender standards, and through the benchmarking of the project’s emissions and 

energy performance against other coal-fired power stations in South Africa and worldwide. In addition, the 

degree to which the planned project is consistent with South Africa’s stated climate change and energy 

policy is also considered. 

 

2.1.2. Baseline Description and Climate Change Landscape 

 

A number of key national energy and climate change policies and plans are reviewed in the Report, 

including the Integrated Resource Plan for Electricity (‘IRP’) 2010-2030 and the National Climate Change 

Response Policy (‘NCCRP’), both published in 2011 in order to assess the extent to which the Project is in 

line with South African energy and climate policy.  The promulgated IRP 2010-2030 (2011) factors in an 

increase in generating capacity to meet future demand, incorporating provision for new coal-based 

generation but with an emphasis on low-carbon energy sources including nuclear power and renewables 

such that South Africa’s dependence on coal-based electricity generation is reduced.  In line with this, the 

Independent Power Producers Procurement Program (IPPPP) has the mandate to procure energy from 

Independent Power Producers (IPP) aligned to the capacity allocated to different electricity generation 

sources in the IRP, including 2 500 MW from coal.  In parallel, South Africa’s NCCRP outlines a ‘Peak, 

Plateau and Decline’ (‘PPD’) GHG emissions trajectory whereby South Africa’s emissions should peak 

between 2020 and 2025, plateau for approximately a decade, and then decline in absolute terms 

thereafter, and based on this the country has pledged to reduce emissions by 34% and 42% below Business 

As Usual (BAU) emissions in 2020 and 2025, respectively. 

 

 

Figure 2.1:  South Africa's 'Peak Plateau and Decline' Trajectory3 

                                                      

3 Source: Department of Environmental Affairs (DEA) 
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The Department of Environmental Affairs (DEA) is responsible for ensuring delivery of South Africa’s climate 

change commitments as laid out in the National Climate Change Response Policy (NCCRP), published in 

October 2011, and confirmed through South Africa’s recent commitments to the United Nations 

Framework Convention on Climate Change (UNFCCC). 

 

In 2015 the DoE issued briefing notes on the Coal Baseload IPP Programme.  The DoE has allocated a 

maximum of 2 500 MW to be sourced through the Coal Baseload IPP Programme, with the main objective 

to secure South Africa’s baseload energy supply.   

 

The Coal Baseload IPP Programme comprises separate bid ‘windows’ and the first bid window opened on 

2 November 2015.  Bidders have been limited to a maximum 600 MW (net capacity) per project submitted 

(no minimum generation capacity was prescribed).  Project bids can be submitted in relation to Single, 

Multiple, or Cross Border purchasers of capacity or energy generated by a project.  New generation 

capacity under the Coal Baseload IPP Programme is required to be connected to the national grid by no 

later than December 2021 (IPP Coal, 2016b). The proposed Thabametsi power Project (Phase 1 – 630 MW 

(Gross)) is an application for development under the Coal Baseload IPP Programme. 

 

Integrated Resource Plan for Electricity 2010-2030 (2011) 

In 2011 the DoE promulgated the first iteration of the 2010-2030 Integrated Resource Plan (IRP) for Electricity 

(‘IRP’) (DoE, 2011).  The IRP 2010-2030 (2011) constitutes a 20 year electricity capacity plan, formulated to 

guide decision making around electricity policy and the future make up of South Africa’s total generation 

capacity between 2010 and 2030 in terms of the proportion of total electricity to be sourced from coal, 

nuclear, hydro/pumped storage, imported gas, wind, and solar, including Concentrated Solar Power (CSP) 

and Photovoltaic (PV).  The IRP 2010-2030 (2011), having been promulgated by parliament in 2011 and 

published as a notice under the Electricity Regulation Act No. 4 of 2006, provides the adopted legal basis 

for Government’s electricity planning.  It also aims to provide clarity around the Government’s plans for 

acquisition of least-cost energy resources.  The IRP 2010-2030 (2011) factored in GHG emissions more fully 

than previous plans for the electricity sector, through factoring in the GHG emissions limits specified in 

South Africa’s Long term Mitigation Scenarios (LTMS) 2007 study (see Section 3.2.1), whilst also taking into 

account the impacts of the 2008 economic recession on electricity demand.   

 

In 2010, 90% of South Africa’s energy consumption was generated using coal, 5% using nuclear and 5% 

using hydro (DoE, 2011).  The IRP 2010-2030 (2011) proposed that South Africa would effectively reduce its 

dependence on coal based electricity generation from 90% to 65% by 2030 and transition to alternative 

generation options, so that electricity generated using nuclear power would comprise 20% of the total 

electricity share in 2030, and 14% would be generated from renewables including wind and hydropower 

(5% each), PV (3%), and CSP (1%).  This transition was intended to be supported by a shift in new build 

options expected to come on stream over the period 2010-2030, with coal expected to make up 29% 

(including Medupi and Kusile), renewables (including imported hydropower and pumped storage) 40%, 

nuclear 17%, and gas 4% of the additional 56 539 capacity (net 45 637 MW, including decommissioning of 

10 902 MW) planned between 2010 and 2030.   

 

IRP 2010-2030 Update (2013) 

The IRP 2010-2030 (2011) was designed to be a ‘living document’ with a two year review cycle.  As such, in 

November 2013 the DoE issued a draft update of the document, hereafter IRP 2010-2030 (2013), for public 

comment.  The original date set for Cabinet's final approval of the IRP 2010-2030 (2013) was established as 
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March 2014 (DoE, n.d.).  Given the delay in finalising the update, both Eskom and the DEA’s 2014 GHG 

Mitigation Potential Analysis study defer to the data contained in the promulgated IRP 2010-2030 (2011) in 

the analysis applied to current and future electricity planning. 

 

The draft update of the IRP 2010-2030 (2011) in 2013 followed a prolonged period of depressed economic 

growth which has a direct correlation to electricity demand in the country.  The 2013 update estimated an 

overall peak generation demand of 6 600 MW less than the first iteration of the IRP and a different 

contribution from electricity generation technology options. 

 

Table 2.1: Proposed electricity generation mix for 2030 based on the IRP 2010-2030 produced in 2011 and 

2013 against 2010 baseline capacity 

Energy Technology Option in 2030 2010 Baseline capacity 

(DoE, 2011)4 

IRP 2010-2030 (2011) 

Generation mix for 2030 

in MW(DoE, 2011)5 

IRP 2010-2030 (2013) 

Generation mix for 2030 

in MW (DoE, 2013b)6 

Existing Coal* 34 435 34 821 36 230 

New Coal** N/A 6 250 2 450 

CCGT (Combined Cycle Gas Turbine) 0 2 370 3 550 

OCGT (Open Cycle Gas Turbine) 2 400 7 330 7 680 

Hydro Imports*** 0 4 109 3 000 

Hydro Domestic 600 700 690 

PS (Pumped Storage) (incl. Imports)*** 1 400 2 912 2 900 

Nuclear 1 860 11 400 6 660 

PV (Photo-voltaic) 0 8 400 9 770 

CSP (Concentrating Solar Power) 0 1 200 3 300 

Wind 0 9 200 4 360 

Other 730 890 640 

Non-Eskom*** 3 260 N/A N/A 

Total Installed Capacity (Eskom) 40 635 N/A N/A 

Total Installed Capacity (Eskom and non-Eskom) 43 895 89 532 81 230 

*Existing Coal in 2030 (columns 2 and 3) includes Medupi and Kusile (Eskom power stations currently under construction), which is do 

not play a role in 2010 Baseline Capacity. Existing coal indicated for 2030 in columns two and three therefore takes into account the 

decommissioning of older power stations 

**Including Coal Baseload IPP Programme   

***For the 2010 Baseline capacity as per IRP 2010-2030 (2011), imports for Hydro and Pumped Storage are incorporated into non-

Eskom installed capacity. Based on detail in the draft updated IRP 2010-2030 (2013), non-Eskom installed capacity as of 2010 includes 

imported hydro (45%), coal-fired power plants (28%), co-generation (11%), medium-term power purchase program (8%), pumped 

storage (5%) and diesel temporary plants (3%)  

 

2.2. Climate Resilience Assessment 

 

The Climate Resilience Assessment has been undertaken by ERM Southern Africa (Pty) Ltd and is included 

as Appendix E.  This final Climate Resilience Assessment responds to comments made by stakeholders in 

relation to the draft Report, issued in January 2017.  Specifically, a Water Resources Report has been 

included as an appendix to this report, and provides a review of the potential impacts of climate change 

on water resources in the area in respect of the project. 

 

                                                      
4 Table 27 – Existing South African Generation Capacity Assumed for IRP 

5 Table 4 – Policy-adjusted IRP Capacity 

6 Table 2 – Technology options arising from IRP 2010 and the Update Base Case in 2030. 
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2.2.1. Context for the Climate Resilience Assessment 

 

The climate resilience assessment (CRA) aims to highlight the key climate-related risks to the project, taking 

into account future climate change impacts in the study area.  High level risk mitigation (‘adaptation’) 

measures are proposed in order to enhance the resilience of the project to current and future climate 

conditions.  The methodology draws on widely used risk assessment methodologies, using likelihood and 

consequence scales to undertake a qualitative scoring of risks such that they can be prioritised, and 

applies guidance from different jurisdictions (including the UK and Australia) on using such methodologies 

in the context of a climate change risk assessment.  It is consistent with established international good 

practice such as the International Finance Corporation's Performance Standards (IFC PS), for considering 

climate change within the Environmental Impact Assessment (EIA) process. 

 

2.2.2. Climate baseline   

 

The climate baseline (i.e. a description of current climate conditions) for the site was developed using 

climatic data records purchased from the South African Weather Service (SAWS) for Lephalale.  The site is 

located in a semi-arid area in the summer precipitation region of South Africa.  Average temperatures 

range from 15.7°C in winter (June to August) to 26.0°C in summer (December to February), and average 

daily maximum temperatures in January and February, the hottest months of the year, reach 32.7°C. 

Extreme high temperatures of 43.6ºC have been recorded in the past.  

 

Lephalale is a generally a water-scarce area with annual precipitation levels of 401mm (compared to 

South African and world averages of 456mm and 860mm per year respectively), the bulk of which falls 

during the summer months (October through to May), with convectional thunderstorms being common.  

Very little precipitation occurs between April through to September. 

 

The area is vulnerable to extreme weather events.  Flooding has impacted the town of Lephalale in the 

past, including the Grootegeluk mine (Thabametsi will source its coal from a mine adjacent to the 

Grootegeluk mine), damaging houses and buildings, infrastructure (including roads) and requiring the 

evacuation of numerous people.  Tropical cyclones (which can bring heavy rains and strong winds) have 

reached the eastern parts of Limpopo in the past, although Lephalale itself has not been directly affected 

historically.  At the same time, the area is vulnerable to drought, with numerous below-normal rainfall years 

historically impacting agriculture and causing widespread livestock losses.  Wildfires are also common in 

the region, and have previously impacted communities through the destruction of game land, lodges and 

houses. 

 

2.2.3. Climate change projections  

   

Downscaled climate change projections for the area were obtained from the University of Cape Town 

(UCT)’s Climate Systems Analysis Group (CSAG).  Climate change projections were obtained for the period 

2040-2060 (also referred to as the ‘2050s’) in order to allow overall climate change trends for the site to be 

identified (this is harder to do using timeframes closer to present), and to align with the timescales used by 

other climate change studies for South Africa and used to support this study (such studies often use two 

timeframes for projections: the 2050s and the 2080s).  A high greenhouse gas (GHG) emissions scenario was 

selected, representing a conservative approach and ensuring that the full extent of potential climate 

change is assessed.  Other national climate change studies were reviewed to support the generation of 

the climate change projections including the Climate Risk and Vulnerability Handbook published by the 
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Council for Scientific and Industrial Research (CSIR), and the Africa chapter of the latest (5 th) 

Intergovernmental Panel on Climate Change (IPCC) Assessment Report.  

 

Whilst noting the various sources of uncertainty inherent in modelling the effect of future climatic changes 

on the Earth’s system and processes, and resulting from natural climate variability in the Earth’s system, the 

climate projections for Lephalale suggest that temperatures are likely to increase by 2 - 3°C by the 2050s 

relative to a 1961-2000 baseline, that there is likely to be a significant increase in ‘hot’ and ‘very hot’ days 

(days where temperatures exceed 30°C and 35°C, respectively), and that there are likely to be increased 

heatwave events.  Dry spells are projected to increase in duration between March and August (i.e. in 

autumn and winter), suggesting increased drought risk.  

 

Whilst there is good agreement between different climate models on the projected temperature increases 

(translating to high confidence in the projected changes), there is significant model disagreement with 

respect to precipitation projections for the area, with some climate models projecting an increase and 

others a decrease in seasonal and annual precipitation levels. Projections for changes in wind speeds and 

the frequency of wind gusts were not available for the area (and the challenges in modelling wind speeds 

are widely known).  Given these uncertainties, both a potential increase and decrease in precipitation 

levels are considered in the assessment, and potential increase in the frequency and intensity of wind gusts 

is also considered.  

 

2.3. Palaeontological Impact Assessment 

 

The Palaeontological Impact Assessment has been undertaken by Barry Milsteed (refer to Appendix F).  A 

CV of the specialist is contained within Appendix A.  This final Palaeontological Impact Assessment 

responds to comments made by stakeholders in relation to the draft Report, issued in January 2017.  

Comments received from SAHRA on the draft report are included within Appendix C4. 

 

 

2.3.1. Context for the Palaeontological Impact Assessment 

 

The possible extent of the project on the palaeontological landscape is restricted to damage, destruction 

or accidental relocation of fossil materials caused by excavations and construction work.  The field-based 

palaeontological heritage report falls under Sections 35 and 38 (Heritage Resources Management) of the 

South African Heritage Resources Act (Act No. 25 of 1999). 

 

Both the power line foundations as well as the foundations and excavations for the power station itself 

could impact on local fossil resources.  

  

2.3.2. Receiving Environment 

 

The land surface underlying almost the entire extent of the power station and the three alternative power 

line routes is flat and featureless, save for the prominent hill Nelsons Kop.  No significant fluvial drainage 

lines cross-cut the site of the proposed power station, but a small number of ephemeral channels 

(particularly in the extreme south of the area) cross-cut the routes of the proposed power lines.  

 

The project area is underlain by the strata of several geological sequences that in part constitute the basin 

fill succession of the Ellisras Basin and the Waterberg Basin (Figure 2.2).   
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Figure 2.2: Detailed geological map showing the aerial extent of the superficial geological units that 

underlie the proposed project infrastructure. 

 

The oldest of the bedrock units is found in the southern portions of the project area and consists of 

Achaean rocks of the Kransberg Subgroup, Waterberg Group.  The younger bedrock lithological 

sequence is found in the northern portions of the study area and is composed of Permian to Jurassic 
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sedimentary rocks of the Karoo Supergroup and Jurassic lavas of the Letaba Formation.  The majority of 

the land surface is essentially flat lying and is extensively overlain by a regolith composed of coarse-

grained, unconsolidated Cenozoic sands.  Outcrops of bedrock units are very rare, and the most 

significant by far is formed by an exposure of the Clarens Formation that forms the isolated hill known as 

Nelsons Kop. 
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3. IMPACT ASSESSMENT SUMMARY 

 

This section of the report provides a summary of the findings of the additional specialist studies undertaken 

for the Thabametsi Power Station.  This section must be read together with the detailed specialist reports 

contained within Appendix D and E. 

 

3.1. Findings of Climate Change Study 

 

Activity Data for the calculation of GHG emissions from the plant’s construction and decommissioning was 

sourced from the decommissioning study prepared by WSP | Parsons Brinckerhoff (2015b), and by way of 

a GHG data request issued to the Project developer.  Data for the calculation of operational emissions 

was sourced from the 630 MW (Phase 1) Project feasibility study prepared by WSP | Parsons Brinckerhoff 

(2015a) with the assumption that emissions associated with Phase 2 (570 MW) would be the same as 

estimated for Phase 1.  Using the activity data, the relevant GHG emissions factors were applied in order to 

estimate total emissions of GHGs, expressed as ‘carbon dioxide equivalents’ (CO2e), per year. 

 

In addition to the above, emissions factors have been sourced from the 2006 Intergovernmental Panel on 

Climate Change (IPCC) Guidelines for National Greenhouse Gas Inventories and Global warming 

potentials (GWPs)7 are taken from the IPCC’s Fourth Assessment Report (AR4, published in 2007), in 

alignment with South Africa’s national GHG inventory for 2000-2010 (DEA, 2014b)8. Where specific emissions 

sources and factors were not available from the IPCC 2006 Guidelines and/or South Africa’s 2000-2010 

national GHG inventory, other sources were referred to including the UK Department for Business, Energy 

and Industrial Strategy (BEIS)’s GHG Conversion Factors (UK BEIS, 2016). 

 

Table 3.1 presents a summary of the GHG emissions for the full lifecycle of the Thabametsi power plant 

including the construction and decommissioning phases, assuming that operating conditions remain the 

same over the 30 year life-time of the plant, and not accounting for any decrease in thermal efficiency 

over time. 

 

Table 3.1: Thabametsi’s GHG emissions over its life-cycle split by activity9 

Source of emissions Estimated GHG emissions (tCO2e) % 

Construction 261 707 0.088% 

Operations 296 385 671  (9 879 522 per year) 99.911% 

Decommissioning 3 736 0.001% 

TOTAL 296 651 114 100% 

 

GHG emissions from each activity and phase are discussed in the sections below. 

 

  

                                                      
7 A number of different gases contribute to the greenhouse effect. The effect that they have varies according to their relative ability 

to trap and retain radiant energy arriving at the Earth. These differences are reflected in the gases’ global warming potentials (GWP), 

which are a measure of their greenhouse effect ‘strength’ relative to CO2. 

8 Note that the 2000-2010 GHG Inventory for South Africa uses GWPs as published in the IPCC’s third assessment report, but notes that 

future GHG inventories for South Africa will use GWPs from AR4 in line with UNFCCC guidelines.  

9 It is assumed that the plant will operate at the same load factor annually, despite decrease in thermal efficiency.  This will result in 

slight decrease in electrical output yearly. 
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3.1.1. GHG Emission Impacts during Construction 

 

Emissions arising from activities during the construction phase of the project include all those of “Scope 1” 

and “Scope 2” emissions, and are in line with the IFC’s Performance Standard 3 on Resource Efficiency 

and Pollution Prevention (IFC, 2012).  Scope 1 Emissions are those direct GHG emissions from sources 

owned or under the operational control of the Project, and Scope 2 Emissions are all indirect emissions 

resulting from the consumption of purchased electricity. 

 

Construction of Phase 1 (630 MW) will take place over an estimated 54 months (4.5 years), including a 6-

month lag between individual 315 MW blocks.  Since the exact timings for the construction of Phase 2 (570 

MW) are not yet known, the final 1 200 MW plant (i.e. Phase 1 and Phase 2) emissions are scaled up by a 

factor of 1200/630, and in doing so, an assumption is made that the same activities will take place during 

the construction and decommissioning of Phase 2 as for Phase 1. 

 

A total of 261 707 tonnes of CO2e is expected to be released during the construction phase.  This amounts 

to 0.11% of the total overall lifecycle emissions anticipated for the project and is considered Medium-High 

in terms of the EBRD reporting thresholds.  Taking into consideration the multiplex nature of the 

development, a contribution of <1% can be considered insignificant since 99.98% of GHG emissions for the 

project is generated during the operation phase.  

 

Figure 3.1 illustrates the split of total (cumulative) Scope 1 & 2 emissions for the construction phase by 

activity.  

 

 

 

Figure 3.1: Thabametsi 1200 MW power plant construction phase emissions (tCO2e) split by activity 

 

As shown, land-use change emissions represent the most significant source of emissions during construction 

(59%), followed by Scope 2 grid electricity emissions (16%), fugitive emissions from the use of refrigerants for 
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cooling (10%), and mobile fuel combustion emissions associated with the use of construction vehicles and 

equipment and worker transportation (6%), and the transport of construction materials to the site (6%).  

Mobile fuel combustion emissions associated with the transport of solid and liquid wastes from the site, and 

stationary diesel consumption emissions, account for the smallest proportion of construction emissions (3% 

and 0.3%, respectively). 

 

Scope 3 (indirect / value chain) GHG emissions associated with embedded carbon in construction 

materials were also calculated, though not presented as part of overall Construction emissions since this 

focuses on Scope 1 and 2 emissions sources.  

 

Scope 3 emissions from embedded carbon in construction materials, including the total estimated mass of 

concrete, steel, and PVC pipes required for construction of the 1 200 MW plant, are estimated to be 37 745 

tCO2e.  This is considered to be Medium-Low in terms of the EBRD GHG Emissions Reporting Categories 

 

3.1.2. GHG Emission during Operation  

 

The plant has an estimated emissions intensity of 1.23 t CO2e / MWh generated based on total estimated 

annual GHG emissions and total electricity generated and sent to the grid (i.e. excluding plant auxiliary 

consumption and any losses from transmission and distribution).  The total emissions intensity factor for 

Eskom’s coal-fired power plants was calculated based on data published by Eskom for 2010-11 at  1.05 t 

CO2e / MWh,. By 2021-22, when the Thabametsi plant is estimated to come into operation, the emissions 

intensity specific to Eskom’s coal fired power plants is projected by ERM, using IPCC Tier 3 emission factors, 

at approximately 1.05 t CO2e / MWh, including Kusile and Medupi, and accounting for loss in thermal 

efficiency over time. 

 

It is important to note that all of Eskom's five coal-fired power plants (Camden, Hendrina, Grootvlei, Kriel 

and Komati) which are scheduled by Eskom for decommissioning prior to 2020 have relatively high GHG 

emission intensities compared to this average intensity factor. The GHG intensity of electricity generated by 

these five plants is summarised in Table 0.1 below.  By 2021/22 it is projected that the proposed Thabametsi 

plant will have similar emissions intensity to the five power plants (Camden, Hendrina, Grootvlei, Komati, 

Kriel), if those power plants remain in operation until 2021-22.  This is a result of the relatively high N2O 

emissions from the proposed Thabametsi plant, which otherwise has a lower CO2 emissions intensity than all 

the five plants scheduled for decommissioning (refer to Table 0.2 and Figure 0.1 of the Climate Change 

Impact Assessment within Appendix D). 

 

Table 3.2 summarises the Project’s estimated annual GHG emissions during Operations (Phase 1 and 2).  

Total estimated annual emissions for the first 630 MW Phase of the Project, based on information given in 

the Feasibility Study (WSP | Parsons Brinckerhoff, 2015) and applying a load factor of 85%, are 5 1860749 t 

CO2e (5.3 Mt CO2e).  Assuming the same technologies, load factor and operating patterns are used for 

the second 570 MW Phase, annual emissions from the final 1 200 MW plant are estimated to be 9 879 659 t 

CO2e (9.9 Mt CO2e)10.  Assuming the same load factor and operating patterns, and not including any 

decrease in thermal efficiency over time, total (cumulative) estimated emissions over the 30 year lifetime 

of the 1 200 MW plant are in the range of 304 Mt CO2e. 

                                                      
10 Note that there may be an opportunity to use more efficient technologies for Phase 2 which would result in an improved thermal 

efficiency and reduced emissions intensity.  Absolute GHG emissions may decrease if future operations shift to cycling and the Plant is 

not running continuously, although increased start-ups could have a detrimental impact on plant thermal efficiency and emissions 

intensity (GHG emissions per MWh generated). 
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Table 3.2: Estimated emissions intensity of proposed Thabametsi plant vs. Eskom coal-fired power plants 

scheduled for decommissioning before 2030 

Operational activity Estimated Annual 

Emissions in Phase 1 

(630MW) (t CO2e) 

Estimated Annual 

Emissions in Phase 2 

(1200MW) (t CO2e) 

Data Source, Notes and Assumptions 

Coal combustion 

for power 

production (CO2 

emissions) 

4 184 071 7 969 659 Annual coal consumption of 3 901 332 tonnes per 630 MW unit, 

based on 85% load factor (7 446 hours per annum).  

Coal carbon content = 29.5% (WSP | Parsons Brinckerhoff, 

2015) 

Coal oxidation factor = 0.9915 (Source: email communications 

from WSP | Parsons Brinckerhoff)11 

Converted to GJ on the basis of NCV for coal of 11.81 MJ/kg 

(LHV) 

Coal combustion 

(CH4 emissions) 

1 095 2 085 Applying plant design data on CH4 emissions12  

Coal combustion 

(N2O emissions) 

885 344 1 686 370 Applying plant design data on N2O emissions13 which results in 

a calculation approximately 6% higher than the calculation 

using IPCC Tier 3 emissions factor14  

In situ 

desulphurisation 

(limestone) 

109 450 208 477 Annual limestone consumption of 255 547 tonnes per 600 MW 

unit, based on 85% load factor. 

CaCO3 content of limestone: 93.5% by weight (WSP | Parsons 

Brinckerhoff, 2015) 

Assumes 99.15% of limestone is used in the desulphurisation 

process (producing CO2) (Source: email communications from 

WSP | Parsons Brinckerhoff)15 

Light diesel oil 

consumption for 

cold start-ups 

5 154 9 817 12 tonnes light diesel oil per 150 MW boiler, 8 hours for a cold 

start-up, and 4 cold start-ups per year (| Parsons Brinckerhoff, 

2015) WSP 

Diesel consumption 

in back-up 

generators 

6 12 Based on an expected consumption of 550 litres / hour during 

full load test for 1 hour in Phase 1. Assumes 4 tests per year16 

Refrigerant 

consumption 

(cooling)  

1 624 3 094 Assumes one refrigerant system refill per year, requiring  921 kg 

refrigerants in Phase 1 

Assumes an equal split of R407c, R410a and R134a refrigerant 

gases are used17 

Lubricant and 

grease 

consumption 

4 8 Based on estimated lubricant and grease consumption of 7 

030 litres / year and 405 kg per year (respectively) in Phase 118 

TOTAL ANNUAL 

EMISSIONS (t CO2e) 

5 186 749 9 879 522 Assumes the technical specifications outlined in the 630 MW 

Feasibility Study apply to the second 570 MW unit (Phase 2) 

Not taking into account any thermal efficiency losses over that 

period. 

 

Figure 3.2 illustrates total operational emissions split by activity. 

 

                                                      
11 Email correspondence to ERM from WSP | Parsons Brinckerhoff, 20th May 2016   

12 Email correspondence to ERM from Marubeni, 7th April 2017 

13 Email correspondence to ERM from Marubeni, 7th April 2017 

14 IPCC, 2006a 

15 Email correspondence to ERM from WSP | Parsons Brinckerhoff, 25th May 2016  

16 Email correspondence to ERM from Marubeni, 28th Oct 2016 
17 Ibid. 
18 Ibid. 
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Figure 3.2: Thabametsi 1200 MW power plant operational phase emissions (tCO2e) split by activity  

 

Table 3.3 illustrates the thermal efficiency of the plant, and the emissions intensity of grid electricity 

generated (using annual estimated emissions above and annual estimated generated electricity in MWh).  

These metrics are used to inform the benchmarking in Section 4.2.2 (Impact Assessment chapter of the 

climate change study).  The metrics are given for the final 1 200 MW plant on the basis of the Feasibility 

Study data for the first 630 MW phase; as such the metrics (thermal efficiency and emissions intensity) are 

assumed to be the same for the 600 MW (Phase 1) and 1 200 MW (Phase 2) plant. 

 

Table 3.3:  Thabametsi Coal Fired Power Plant GHG emissions intensity and thermal efficiency 

 Thabametsi 1200 MW project Data Source, Notes and Assumptions 

Total estimated annual emissions (t 

CO2e)  

9 879 522 Estimated total annual GHG emissions from the plant 

(calculations in Table 3.2).  Not including any thermal 

efficiency losses over time. 

Total annual electricity generation 

(MWh) 

8 037 689 Plant net power (539.732 MW per 600 MW unit) * 2 units * 

7 446 (annual operating hours, applying 85% load factor). 

Electricity emissions intensity (t CO2e 

/ MWh, or kg CO2e / kWh) 

1.23 Total annual emissions divided by total annual electricity 

output. 

Thermal efficiency   36.25% Thermal efficiency = 36.25% (LHV); 34.07% (HHV) (Source: 

EPC data as communicated by Marubeni)19 20 

                                                      
19 Email correspondence to ERM from Marubeni, 9th June 2016 

20 Note that the thermal efficiency values stated are based on the latest available technical data for Phase 1 operations (630 MW). 
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Based on South Africa’s current and future projected national GHG emissions, the project’s GHG emissions 

are expected to comprise 1.7 – 2.5% of South Africa’s national emissions in 2021, rising to 2.3 – 4.7% in 2050.  

The magnitude of the project’s emissions (9.879 million t CO2e per year) is Very Large based on a GHG 

magnitude scale drawing from various international lender organisation standards including standards set 

by the International Finance Corporation (IFC), European Bank for Reconstruction and Development 

(EBRD) and Equator Principles (EP). 

 

3.1.3. GHG Emission Impacts during Decommissioning  

 

Figure 3.3 illustrates the split of total Scope 1 and 2 emissions for the decommissioning phase by activity.  As 

shown, the most significant emissions source is from electricity consumption (3 031 tCO2e, 81% of 

decommissioning emissions), followed by mobile combustion emissions from fuel used in vehicles / mobile 

equipment (672 tCO2e, 18% of decommissioning emissions).  The remaining 1% of emissions is associated 

with the use of diesel generators for back-up power production.  Although there are positive emissions 

impacts associated with returning the site to ‘greenfield status’, they have not been included due to 

challenges in making necessary reasonable assumptions and estimations.  For the same reason, emissions 

associated with transporting materials for reuse or recycling elsewhere have not been included.  Overall, 

decommissioning contributes 3 736 tCO2e (0.002%) to overall lifecycle emissions, this is considered 

Negligible in terms of the IFC, EBRD and EP reporting standards. 

 

Figure 3.3: Thabametsi 1200 MW power plant decommissioning phase emissions (tCO2e) split by 

activity  

 

3.1.4. GHG Impact Assessment 

 

A traditional impact assessment is conducted by determining how the proposed activities will affect the 

state of the environment described in the baseline.  As noted in Section 2.1 of the specialist report, in the 

case of GHG emissions, this process is complicated by the fact that the impact of GHGs on the 

environment cannot be quantified within a defined space and time.  The greenhouse effect occurs on a 

global basis and the point source of emissions is irrelevant when considering the future impact on the 
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climate.  CO2 has a residence time in the atmosphere of approximately 100 years by which time emissions 

from a single point source have merged with other anthropogenic and natural (e.g. volcanic) greenhouse 

gas emissions.  Therefore it is not possible to link emissions from a single source – such as the Thabametsi 

Project – to particular impacts in the broader study area.  

 

Considering the above, the impact assessment for the Project’s GHG emissions is based on an assessment 

of the magnitude of estimated annual GHG emissions during operations (accounting for >99.9% of Scope 1 

and 2 emissions across the construction, operations and decommissioning stages), and the Project’s 

contribution to global climate change for the Full Project Lifecyle.  As South Africa has not specifically 

defined thresholds to understand GHG emissions impact or magnitude within its Environmental Impact 

Assessment or National Environmental Management Act legislation, this assessment of magnitude (i.e. the 

scale of GHG emissions from the Project) is based on a GHG magnitude rating scale developed from 

international lender standards including IFC, EBRD, and EP.  The magnitude of the Project’s emissions 

relative to South Africa’s current and future projected GHG emissions is also presented, but owing to the 

significant limitations associated with using national GHG emissions as a way to understand the magnitude 

of a project’s emissions, this comparison is not used to inform significance.   

 

The GHG impact significance rating for the plant is based on the magnitude of GHG emissions. This differs 

to a traditional ESIA study where significance is based on a combination of the magnitude and likelihood 

of an impact. This is because likelihood is irrelevant in the context of GHG emissions given that increased 

levels of GHG emissions will result from the project, and given the body of scientific evidence linking GHG 

emissions to global climate change impacts. 

 

The above analysis highlights the following with respect to the magnitude of the Project’s GHG emissions, 

estimated to be 5 186 749 t CO2e annually during operations on completion of Phase 1, and 9 879 522 t 

CO2e annually on the completion of Phase 2:  

 

» Using benchmarks from international lender standards with respect to the magnitude of annual 

emissions from a development, and considering the highest rating (‘Very Large’) applies to projects 

emitting >1 000 000 t CO2e per annum, the magnitude of this Project’s GHG emissions is considered to 

be ‘Very Large’.  

 

Based on the above analysis, the magnitude of the Project’s GHG emissions is considered to be Very 

Large. Relating this to the impact significance scale being used for the project, this translates to an overall 

significance rating of High (Negative). As noted previously, in the absence of abatement technologies 

such as CCS, most coal-based power plants will fall into this category by nature of their high GHG 

emissions, including Eskom’s Kusile and Medupi plants currently under construction. 

 

Whilst the Project will likely have a High (Negative) impact with respect to GHG emissions, it is important to 

consider the contextual information relating to South Africa’s energy context, national energy plans 

including the planned increases in baseload power to meet needs, the role of coal to meet increased 

baseload power requirements and the high emissions intensity of the older Eskom coal power plants, and 

the key objectives of the Coal Baseload IPP Programme in terms of providing a rationale for the 

development of this Project as described above. 
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3.1.5. Emissions Management Measures 

 

The vast majority (>99.9%) of total emissions during the construction, operation and decommissioning of 

the plant are attributed to emissions from the operation of the plant.  The 1 200 MW Project’s annual GHG 

emissions are estimated to be   9 879 522 t CO2e during operations assuming a baseload supply scenario. 

As noted previously, the emissions are ‘Very High’ when benchmarking against a project-wide emissions 

magnitude scale based on various international lender standards, as is expected for a coal-fired power 

plant. The emissions intensity (t CO2e per MWh) is also relatively high when benchmarked against other 

power plants. As such, measures should be implemented to monitor and manage energy consumption 

(thermal efficiency) and GHG emissions during operations. Specific emissions management measures are 

presented in this section. 

 

There are a number of key technologies that can be employed in order to reduce GHG emissions and 

improve efficiencies for coal-fired power plants.  The most significant improvements are influenced by the 

design of the plant, and in terms of the steam conditions.  These are discussed in detail in Section 5 of the 

Climate Change Impact Assessment contained within Appendix D, and include: 

 

» Emissions management through optimisation of plant thermal efficiency in order to reduce the coal 

consumption and therefore GHG emissions per unit of electricity (i.e. kWh or MWh) generated. 

» Managing changes to operating philosophy, considering any potential implications with respect to 

plant performance, thermal efficiency and the GHG intensity of electricity production. 

» Development and implementation of a GHG management plan. 

» Abatement of N2O emissions 

 

It is important to note that the choice of technology and the size of the plant constrain the extent to which 

technology-based GHG mitigation measures can be used. The key constraints are:  

 

» Coal quality: CFB plants are better suited to low quality (low calorific value (CV)) coal, relevant to the 

Thabametsi plant which will be using coal with a relatively low CV of 11.81 MJ / kg (LHV). Whilst CFB 

technologies offer some advantages including reduced emissions of nitrous oxides (NOx) and sulphur 

dioxide (SO2), and water use reduction through the use of in-situ SO2 mitigation (rather than ‘wet’ FGD 

units), the use of SC and USC steam conditions in CFB plants is currently limited compared to PCC 

plants, and it is therefore not possible to benefit from the enhanced efficiencies offered by these 

technologies.  The specified tariff under the IPPPP will have contributed the choice of the CFB 

technology which is more cost-effective, given the availability of low quality coal. 

» Boiler and steam unit size: The Coal Baseload IPP Programme calls for projects with a maximum 600 

MW capacity, and the strong emphasis on and requirement for redundancy for IPP baseload projects 

means that the selected configuration for the Thabametsi plant is four 150 MW boilers and two 315 MW 

steam units. This has some important implications with respect to plant efficiency:  

 (Noting the above constraints associated with the use of supercritical steam in CFB plants): It is not 

possible to use more efficient (and less GHG-intensive) supercritical or ultra-supercritical steam 

technologies, which are rarely applied to ‘small scale’ 300 MW units due to the comparatively high 

cost of materials to support supercritical steam on a small scale (WSP | Parsons Brinckerhoff, 2015); 

and 

 Typical steam turbine configurations used in commercial power plants include non-reheat, single 

reheat and double reheat configurations. Double reheat offers the most efficiency but is used in 

larger, 600 MW units. Single reheat configurations can be used for units of 150 MW or greater. This 
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plant will use single reheat steam turbine configurations in order to achieve the greatest increase 

efficiency possible considering size constraints. 

» Availability of water: Water is a scarce resource in South Africa, including in the Lephalale municipality 

of Limpopo Province where the plant is sited. This has the following technology selection implications:  

 CFB technologies are preferable from a water perspective since ‘in situ’ SOx control, achieved 

through the injection of limestone into the boiler, avoids the need for dedicated ‘wet’ (water 

intensive) flue gas desulphurisation units that would be required for a pulverised coal boiler; and 

 Dry air cooled condensers are selected for the plant since these use 6 to 10 times less water than 

‘wet cooled’ plants. However, air cooled condensers generally require more power than other 

systems in order to drive the fans which gives the plant a greater auxiliary load and has a negative 

impact on plant thermal efficiency. 

» Proven Technology: The configuration and technology to be used by bidders under the Coal Baseload 

IPP Procurement Programme in respect of the power generation equipment must be based on thermal 

steam units and the boiler shall be of the pulverised Coal or fluidised bed type, both of which should 

conform to the proven design and technology requirements in the technical qualification criteria of 

the RFP21. 

 

3.1.6. Conclusions 

 

The operation of the 1 200 MW Thabametsi Power Station under the South African DoE’s Coal Baseload IPP 

Programme will result in significant GHG emissions, projected to be 9.879 million t CO2e per year22.  The 

emissions are of a similar but slightly lower magnitude per kWh generated than those from the Eskom coal-

fired power plants which are scheduled to be decommissioned around the time of the Thabametsi plant’s 

entry into service.  

 

The choice of technology and specifications for this Project were informed by the technical requirements 

of the DoE as set out in the bid criteria under the Coal Baseload IPP Procurement Programme established 

under the IRP 2010, including the requirements for proven technology and tariff cap of ZAR0.82/KWh.   

 

3.2. Findings of Climate Resilience Assessment 

 

Potential climate-related risks were identified through the assessment of the interaction between the 

climate baseline and future climate scenarios, and the project’s operations.  The aspects of the project 

considered when identifying project-related climate change risks included the power plant and ancillary 

infrastructure (e.g. pollution control dam, water treatment plants, access roads etc.), raw materials 

handling (i.e. coal, limestone, fuel oil, and water), transmission lines, staff and local communities, all of 

which have the potential to affect the performance of the plant. 

 

                                                      
21 Technical Qualification Criterion 4 : Proven Design and Technology Requirements) of Volume 3 (Technical Requirements) Part 1 

(Technical Qualification Criteria) of Part B (Functional and Qualification Criteria Requirements of the Coal Baseload IPP Procurement 

Programme RFP. 

22 In line with international good practice, such as that advocated by the IFC Performance Standards, this report does not attempt, 

nor is it appropriate, to try to calculate the climate change impacts in the broader study area that will be due specifically to 

emissions from a single source, such as the Thabametsi Power Station.  In line with international good practice, this report calculates 

the projected GHG emissions from the project, across its lifetime.  It compares those emissions against appropriate comparators and 

reference benchmarks in South Africa and globally, and considers their relevance in the context of South Africa’s national GHG 

emissions and policy 
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Twelve (12) climate-related project risks were identified, and each potential climate-related risk was further 

explored through a detailed review of project documents, a desktop review of climate change impacts to 

the power sector, and through engagement with project engineers.  Subsequently, risks were scored using 

a high level, qualitative scoring system based on the likelihood of the impact occurring, and the 

consequence to the project, should the impact occur.   

 

The following risk categories are assigned using the risk assessment matrix presented in Table 3.2 (Australian 

DEH, 2006):  

 

» Low (1-4) – Risks that should be monitored over time, with existing controls sufficient unless the level of 

risk increases. 

» Medium (5-10) – Risks that can be accepted as part of routine operations, but that require ownership / 

management by relevant staff, and continual monitoring and reporting. 

» High (11-19) – The most severe risks that can be accepted as part of routine operations without 

executive sanction. Requires continual monitoring and reporting. 

» Extreme (20 +) – Critical risks demanding urgent attention from senior management / executives. 

 

Table 3.2: Risk assessment matrix  

 

 

This risk scoring exercise was done for the below risks / impacts considering baseline (current) climate 

conditions, and future (projected) climate conditions in the 2050s. 
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Table 3.3: Results from the risk assessment 

 
Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood of 

impact (L) 

Consequence 

of impact (C) 

Risk 

(L*C) 

Likelihood of 

impact (L) 

Consequence 

of impact (C) 
Risk (L*C)  

1 

High temperatures 

result in reduced 

thermal efficiency 

3 1 3 4 2 8 

Consequence type: Financial 

Present: Reference site conditions of 24°C are used in 

the Feasibility Study and assumed to be based on 

recent climate. Unusually high temperatures / 

heatwave events have occurred in recent years, but 

financial impacts tied to reduction in plant output and 

hence revenue are understood to be already 

integrated into the projected plant availability.  

Future: Significant increases in temperatures (average 

and maximum) are likely across the year which will 

impact on the project’s output. Considering the 

inability to exactly match the baseline periods and 

projections, it is impossible to confirm what the exact 

daily temperature changes would be in the future and 

hence to adjust for it, however as part of their planning 

the project has accounted for some variability in 

output. Hence the financial impact of this is expected 

to be minor.  

2a 

High temperatures and 

heatwave conditions 

pose a health risk to the 

workforce  

3 2 6 4 2 8 

Consequence type: Safety 

Present: Isolated cases of extreme high temperatures 

with the potential to cause discomfort / heat stress 

amongst workforce  

Future: Increased cases of extreme high temperatures 

/ heatwaves with the potential to cause discomfort / 

heat stress amongst workforce 

2b 

High temperatures and 

heatwave events result 

in spontaneous 

combustion at the coal 

stockpiles 

3 1 3 3 1 3 

Consequence type: Safety, Financial, Environmental 

Present: Risk of sponcom exists but fire detection & 

suppression equipment will be in place to deal with 

any events. Impact is likely to be limited to smoke 

generation 

Future: Increased risk of sponcom with higher 

temperatures, though not becoming ‘likely’. Impact still 

likely to be limited to smoke generation on account of 

fire detection and suppression systems in place 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood of 

impact (L) 

Consequence 

of impact (C) 

Risk 

(L*C) 

Likelihood of 

impact (L) 

Consequence 

of impact (C) 
Risk (L*C)  

2c 

Wildfires in the wider 

area disrupt access to 

the site and damage 

utilities infrastructure 

2 2 4 3 2 6 

Consequence type: Financial (Operational Disruption) 

Present: Wilfire events are known to occur in the area, 

though impacts to plant-related infratructure are likely 

to be minor  

Future: Wildfires likely to occur with increasing 

frequency, though consequences are thought to 

remain minor  

3a 

Lower than normal 

precipitation levels and 

increased drought 

result in water 

shortages * 

3 4 12 4 4 16 

Consequence type: Financial; Reputational (failure to 

deliver power)  

Present (considering Phase 1 Thabametsi, 630 MW): The 

MCWAP-1 will run at a high risk until MCWAP-2 comes 

on-stream to enable all water requirements to be met 

(DWS, 2017). The allocations for different water users 

are determined via water use agreements between 

approved users and DWS. The project’s water will be 

ceded from Exxaro’s existing MCWAP-1 allocations and 

are expected to be provided in line with the existing 

water use agreement.  

Future (considering Phase 1 & 2, 1200 MW): 

Uncertainties exist in relation to whether the surplus in 

the Crocodile River catchment will be able to meet 

demand in Lephalale, and the timings in relation to 

completion of MCWAP-2. Climate change impacts 

pose further uncertainty in relation to the ability of 

MCWAP-2 to meet demands.  

3b 

Lower than normal 

precipitation levels and 

increased drought 

create water quality 

issues * 

2 3 6 4 3 12 

Consequence type: Financial (cost of additional water 

treatment) 

Present: (considering Phase 1 Thabametsi, 630 MW): 

Water from Mokolo Dam is of a relativley good quality 

and will be treated by the plant to the required 

standards 

Future (considering Phase 1 & 2, 1200 MW): Water 

quality is lower in the Crocodile River catchment. Much 

of the water transferred by MCWAP-2 will be run-off 

effluent from industrial users. Climate change impacts 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood of 

impact (L) 

Consequence 

of impact (C) 

Risk 

(L*C) 

Likelihood of 

impact (L) 

Consequence 

of impact (C) 
Risk (L*C)  

are likely to exacerbate existing water quality issues 

and additional water treatment may be required  

4 

High wind speeds / 

wind gusts damage 

infrastructure 

2 2 4 3 2 6 

Consequence type: Financial (asset damage / 

operational disruption); Safety  

Present: Detailed wind data is not available; however, 

likelihood of high winds damaging infrastruture is 

considered Unlikely on account of relatively low 

windspeeds in the area. Consequence is assumed to 

be Minor on the basis that repairs can be made 

relatively quickly 

Future: Conservative assumption that wind gusts 

increase in the area with climate change such that 

Likelihood increases to Possible. Consequences are 

assumed to remain Minor. 

Note: Site-level wind speed data should be assessed 

with respect to structural design criteria (e.g. wind gust 

thresholds) to confirm likelihood & consequence 

ratings  

5a 

Flood events affect the 

site causing equipment 

damage / operational 

disruption  

2 3 6 3 3 9 

Consequence type: Financial (asset damage / 

operational disruption); Safety  

Present: The area is vulnerable to flooding. The 

likelihood of the site itself flooding is deemed to be low 

(unlikely) as the area will be raised 200mm above 

surrounding elevation, and topography maps suggest 

natural drainage away from the site 

Future: Conservative assumption is made that 

precipitation intensity increases with climate change, 

causing flooding events of increased frequency / 

severity. In this scenario, in-built protection (e.g. site 

elevation) may not be sufficient to prevent flooding 

Note: A site-specific flood risk assessment is required to 

confirm likelihood & consequence ratings  

5b 

Flood events affect the 

site causing polluted 

water overflows 

3 3 9 4 3 12 

Consequence type: Environmental; Financial; Safety 

Present: The area is vulnerable to flooding. Current 

design plans for the coal stockpile run-off pond allow 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood of 

impact (L) 

Consequence 

of impact (C) 

Risk 

(L*C) 

Likelihood of 

impact (L) 

Consequence 

of impact (C) 
Risk (L*C)  

for a 1:50 year flood event, based on historical rainfall 

intensities. Recent flooding at Grootegeluk mine 

illustrates the potential for 1:50 flood events to occur. 

Details of flood design parameters for ash dump run-off 

drains and pond are not yet available  

Future: Future climate scenario assumes precipitation 

intensity increases, causing flooding events of 

increased frequency / severity. In the absence of a 

detailed flood risk assessment, consequence is 

assumed to be Moderate. 

Note: A site-specific flood risk assessment is required to 

confirm likelihood & consequence ratings 

5c 

Flood events affect the 

wider area resulting in 

reduced / lack of 

accessibility to the site 

4 2 8 4 2 8 

Consequence type: Financial (e.g. if delays in supplies 

/ staff reaching site) / Safety  

Present: The area is vulnerable to flooding and 

infrastructure (including access roads to the site) have 

been damaged in the past. The consequences are 

assumed to be minor on the basis that alternative 

access routes are likely to be available and no 

significant accidents occur 

Future: Future climate scenario assumes precipitation 

intensity increases, causing flooding events of 

increased frequency / severity. In this scenario 

disruption to key access roads could be come more 

frequent (though remaining in the ‘Likely’ category). 

Consequences remain minor, assuming alternative 

access routes are available and no significant 

accidents occur  

6a 

Dry spells / drought 

events result in 

increased dust 

generation 

2 2 4 3 2 6 

Consequence type: Financial (e.g. increased water 

costs for dust suppression) / Safety / Reputational (if 

communities are affected)  

Present: Dust suppression systems will be in place in 

order to minimise dust generated and are likely to be 

able to control dust generation in the event of a dry 

spell 



Thabametsi Power Station near Lephalale, Limpopo Province 

Climate Change Study and Palaeontological Impact Assessment June 2017 

Impact Assessment Summary  Page 26 

 
Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood of 

impact (L) 

Consequence 

of impact (C) 

Risk 

(L*C) 

Likelihood of 

impact (L) 

Consequence 

of impact (C) 
Risk (L*C)  

Future: More frequent and prolongued dry spells / 

droughts increase dust generation at the site. 

Consequence is considered to be Minor and relates to 

increased water requirements / costs for dust 

suppression 

6b 

Dry spells / drought 

events affect 

communities and 

threatens social license 

to operate 

3 2 6 4 3 12 

Consequence type: Reputational / Financial (e.g. if 

operations are disrupted)  

Present: Concerns already exist amongst communities 

in relation to increasing water allocations to industry / 

new power plants (e.g. Medupi), with minor 

reputational impacts at present 

Future: More frequent and prolongued dry spells / 

droughts are likely to increasingly affect communities, 

particularly those dependent on rivers or groundwater 

(e.g. rural villages and farms) but potentially also 

municipalities who may struggle with falling dam levels. 

Consequences may include widespread protests / 

reputational impacts as the power plants in the area 

are perceived to be taking water ‘from’ communities 

* Note that risks relating to water shortages and water quality issues are influenced by multiple factors, one of which is climate change. Climate-related risks to water supplies 

cannot be considered in isolation, and therefore the likelihood and consequences of water shortages (3a) and water quality issues (3b) as scored here reflect the various risk drivers 

as discussed previously. In the case of water shortages, this includes the risk of surplus water in the Crocodile River catchment failing to meet demand and risk of slower than 

anticipated progress with the construction of MCWAP-2 and/or subsequent infrastructure issues. In the case of water quality issues, this includes risk of increasing pollution in the 

Crocodile River catchment which could result from poor land-use practices and poor enforcement of WUL conditions in relation to discharges. 

 

 



Thabametsi Power Station near Lephalale, Limpopo Province 

Climate Change Study and Palaeontological Impact Assessment June 2017 

Impact Assessment Summary  Page 27 

There are three risks where residual risk remains ‘High’ following the implementation of adaptation 

measures.  The risk of plant efficiency losses due to increasing temperatures remains high because there 

are limited options to manage or prevent these efficiency losses.  Additionally, the risks relating to water 

shortages and water quality issues remain high.  This is because these risks are affected by numerous 

drivers, a number of which the plant has limited influence over.  The plant will rely on the successful 

implementation of the water reconciliation schemes driven by the relevant WMAs and Catchment 

Management Agencies (CMAs) to ensure adequacy of water supplies in Lephalale in the future, and whilst 

measures can be implemented to minimise the plant’s impact with regard to water resources, the plant is 

likely to have more limited control and influence over the broader water planning context.  

 

Two risks are ranked as ‘Medium’ following the implementation of adaptation measures.  These include the 

risk of flood events affecting the wider area and causing reduced accessibility to the site, and the risk of 

increasing dry spells and drought conditions affecting the plant’s social license to operate.  Again, in these 

cases there are actions that the plant can take to reduce risks, but likely only to a certain extent. In the 

case of floods affecting the wider area, the plant is reliant on the existing roads and transport routes in the 

area in terms of being able to make use of alternative access routes.  In the case of community concerns 

around industrial users’ water consumption in the area in the context of increasing future water stress, the 

plant can implement actions to improve community relations and address concerns, but this may not be 

sufficient to address more widespread concerns in relation to water shortages, should the area come 

under pressure due to lower dam levels and/or delays or issues encountered with the implementation of 

the water transfer scheme into the area (MCWAP-2). 

 

It is considered that the remaining risks could be reduced to ‘Low’ following the successful implementation 

of the recommended adaptation measures. 

 

3.2.1. Conclusions 

 

It is important to note that the risk assessment conducted as part of this study is a qualitative risk 

assessment, based on high level categories or definition of likelihood and consequence.  This is on account 

of the uncertainty in relation to assigning specific likelihoods and consequences or impact descriptions as 

the project is not yet in existence (i.e. there is a lack of historical precedent) and has not yet entered 

detailed design phase, and also due to the uncertainties the climate scenarios themselves (i.e. 

uncertainties in projecting future emissions of GHGs and modelling future climatic change, inherent 

uncertainty due to natural internal variability in the climate system, and potential data uncertainty with 

respect to historical climate conditions and extreme weather events).  It is recommended that the findings 

from the CRA are further investigated as the project progresses into more detailed design stages and that 

the risk assessment and risk register is continually revisited, updated and refined over time. Procedures 

(integrating with project-level risk management) should be put in place in order to track risks over time and 

a register of adaptation actions (relating to monitoring, management measures, and technical 

adaptation measures and projects) should be developed and maintained.  This process should be 

integrated into plant-level risk management procedures and risk registers that cover broader 

business/project risk (e.g. political, economic, social etc.).  Finally, it will be important for someone or a 

team of individuals to have ownership of both the climate risk assessment process, and associated risk 

(and mitigation project) registers. 
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3.3. Findings of the Palaeontological Impact Assessment 

 

The construction of the power transmission line will involve the establishment of regularly spaced pylons.  It 

is anticipated, herein, that the pylons will have foundations that will require excavation of the land surface 

down to bedrock where they will affect the upper 1-2 m of the bed rock.  The servitude road that will 

accompany the power line will be a twin spoor track that will only affect the immediate land surface and, 

as such, will only affect the Cenozoic regolith in almost all areas.  The depth of any excavations required to 

construct the power station are unknown at this stage, but for the purposes of this report it is assumed that 

they may be up to 10 m deep; in this event the power station construction will directly impact upon both 

the regolith cover and the underlying bed rock.  The infrastructure associated with the power plant (e.g., 

roads, car parks and out buildings) are expected to only impact upon the upper 1-2 m of the land surface.  

Thus, they will be expected to only impact upon the regolith cover in most areas. 

 

The potential negative impacts of the proposed project on the palaeontological heritage of the area are: 

 

» Damage or destruction of fossil materials during the construction of project infrastructural elements to a 

maximum depth of those excavations.  Many fossil taxa (particularly vertebrate taxa) are known from 

only a single fossil and, thus, any fossil material is potentially highly significant.  Accordingly, the loss or 

damage to any single fossil can be potentially significant to the understanding of the fossil heritage of 

South Africa and to the understanding of the evolution of life on Earth in general.   Where fossil material 

is present and will be directly affected by the building or construction of the projects infrastructural 

elements the result will potentially be the irreversible damage or destruction of the fossil(s). 

» Movement of fossil materials during the construction phase, such that they are no longer in situ when 

discovered.  The fact that the fossils are not in situ would either significantly reduce or completely 

destroy their scientific significance.  

» The loss of access for scientific study to any fossil materials present beneath infrastructural elements for 

the life span of the existence of those constructions and facilities. 

 

The construction of the power plant will affect the will definitely affect the Cenozoic regolith, with a 

reduced possibility of any effects occurring to the strata of the Karoo Supergroup.  The associated 

infrastructure and out buildings are expected to have relatively shallow impacts (i.e., < 1-2 m) and should 

mostly affect the Cenozoic regolith.  The power line pylons will impact upon the Cenozoic regolith as well 

as the upper-most 1-2 m of the underlying bedrock units.  The servitude road associated with the power 

lines will only impact upon the Cenozoic regolith.  Where the construction activities will impact upon the 

Cenozoic regolith or the Eendragtpan, Lisbon and Clarens Formations The probability of any negative 

impact upon the palaeontological heritage of these units is assessed as low.  In those locations where the 

Swartrant Formation will be impacted the probability of any negative impact upon the palaeontological 

heritage is assessed as being medium.  The rocks of the Mogalakwena and Letaba Formations are 

unfossiliferous and, as such, any disruption of these units will result in nil possibility of any negative impact 

upon their palaeontological heritage. 

 

Despite the characterisation of the risk of a negative impact resulting upon the palaeontological heritage 

of the either the Cenozoic regolith or the Eendragtpan, Lisbon and Clarens Formations being assessed as 

low and that of the Swartrant Formation being assessed as medium any fossil materials that they may 

contain will potentially be of high scientific and cultural importance.  No fossil materials were located 

during the site investigation undertaken for the project.  However, this study has identified that the 

underlying strata of the Karoo Supergroup and the Cenozoic cover sequences are fossiliferous elsewhere 
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in South Africa.  As such, fossils are potentially present beneath the planned construction projects 

(particularly in the Karoo Supergroup which is completely covered by the regolith and, as such, could not 

be directly investigated).  Any damage, destruction or inadvertent movement of these fossils will result in 

permanent and irreversible damage.  Similarly, any fossil materials that remain undiscovered after the 

construction of the project and which are located beneath the maximum depth of the anticipated 

excavations associated with the constructions will only be negatively affected in so far as they will be 

unavailable for scientific study for the life expectancy of the infrastructural elements that comprise the 

project. 

 

3.3.1. Conclusions 

 

The probability of a negative impact on the palaeontological heritage contained within the Swartrant 

Formation is categorised as medium and as low in the remainder of the Karoo Supergroup (the 

Eendragtpan, Lisbon and Clarens Formations).  Similarly, the probability of a negative impact on the 

palaeontological heritage contained within the Cenozoic regolith underlying the project area is 

categorised as low, the significance of any negative impact posed by the project on the 

palaeontological heritage is categorised as potentially high if appropriate mitigation procedures are put 

into place. 

 

It is recommended that thorough and regular examinations of all excavations that occur within the 

sediments of the Karoo Supergroup and Cenozoic regolith be made by a palaeontologist.  Should 

scientifically or culturally significant fossil material be confirmed within the project area any negative 

impact upon it could be mitigated by its excavation (under permit from SAHRA) by a palaeontologist and 

the resultant material being lodged with an appropriately permitted institution. 

 

The potential negative impact to the palaeontological heritage of the area can be minimised by the 

implementation of appropriate mitigation processes.  It recommended that thorough and regular 

examination of all excavations that are conducted upon or within the Karoo Supergroup or Cenozoic 

regolith be made by a palaeontologist while they are occurring.  Should any fossil materials be identified, 

the mining operations should be halted in that area and SAHRA informed of the discovery. 

 

The social benefits of the project have been classified as beneficial, herein, as the project aims to facilitate 

the supply and delivery of electricity to an increasingly stressed national power grid.  The project will also 

provide considerable employment during the construction phase as well as ongoing employment 

opportunities during the operational life of the power plant.  As such, the study has not identified any 

palaeontological reason to prejudice the construction of either the power plant or a power transmission 

line, subject to adequate mitigation programs being put in place. 
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4. CONCLUSIONS AND RECOMMENDATIONS   

 

 

4.1. Conclusions and Recommendations from Climate Change Study 

 

The operation of the 1 200 MW Thabametsi Power Station under the South African DoE’s Coal Baseload IPP 

Programme will result in significant GHG emissions and therefore will have climate change impacts.  The 

main findings of the climate change specialist study are described below. 

 

» The 1 200 MW Project’s annual and cumulative GHG emissions are significant, estimated to be  

9 879 522 t CO2e per annum assuming a baseload supply scenario, and in the range of 296 Mt CO2e 

over the project’s 30-year lifetime.   

» The Project has a relatively high thermal efficiency compared to other coal-fired power plants using 

sub-critical steam conditions, but a relatively low thermal efficiency in comparison to coal-fired power 

plants using SC and USC steam conditions, and relative to IGCC power plants (noting that there are 

few IGCC coal plants in commercial operation). 

» The Project has relatively high emissions intensity (1.23 t CO2e per MWh generated) compared to coal-

fired power plants, and a high emissions intensity relative to that of Eskom’s coal-fired fleet, estimated 

at 1.05 tCO2e in 2021-22 including Kusile and Medupi. However, the emissions intensity of the plant is 

similar or lower compared to the projected 2021/22 estimates of the five Eskom coal-fired power plants 

that are due to be decommissioned before 2025: Camden (1.25 t CO2e / MWh), Grootvlei (1.36 t CO2e 

/ MWh), Hendrina (1.33 t CO2e / MWh), Kriel (1. 24 t CO2e / MWh) and Komati (1.27 tCO2e / MWh). 

Specifically when comparing Camden, which will be the first power station to be decommissioned, 

and Thabametsi, CO2e will be reduced.  (1.23 CO2e/MWh (Thabametsi) vs. 1.25 CO2e/MWh 

(Camden). 

» The requirements of the Coal Baseload IPP Programme, primarily tariff cap and including the maximum 

net generating capacity of 600 MW, and the requirement for redundancy, placed within South Africa’s 

energy context including the need for additional baseload power at a low cost, influence the choice 

of technology for the plant (notably the use of subcritical steam conditions and low-grade coal), 

which, in turn, affect the emissions performance of the Project. 

» Thabametsi’s GHG emissions are estimated to comprise about 1.7 – 2.5% of South Africa’s Peak, 

Plateau and Decline trajectory emissions in 2020/21, rising to 2.3 – 4.7% in 2050. 

» The greenhouse effect occurs on a global basis and the geographical source of GHG emissions is 

irrelevant when considering the future impact on the climate.  Due to the global nature of the 

greenhouse effect, it is not possible to link emissions from a single source – such as the Thabametsi 

Power Station - to particular environmental and social impacts in the broader study area. Therefore, in 

line with international good practice such as that established by the IFC Performance Standards, this 

report: calculates the projected GHG emissions from the project across its lifetime; compares those 

emissions against appropriate comparators and reference banchmarks in South Africa and globally; 

and considers their relevance in the context of South Africa’s national GHG emissions and policy. 

 

Numerous GHG emissions management measures are proposed for inclusion in the Environmental 

Management Plan (EMP) with the objective to minimise GHG impact as far as possible by maintaining and 

maximising plant thermal efficiency over time. These include:  

 

» Develop and implement a GHG management policy and plan (combined with a thermal efficiency 

management plan as appropriate). 
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» Measure and track GHG emissions and emissions intensity. 

» Develop a plan to minimise coal feed variability and implement coal drying wherever possible to 

enhance plant thermal efficiency and reduce GHG emissions. 

» Implement flue gas and cooling system heat recovery and recycling to enhance plant thermal 

efficiency and reduce GHG emissions. 

» Employ the use of ‘smart’ instrumentation and combustion controls to track key parameters such that 

combustion is optimised, and to allow thermal efficiency to be monitored over time. 

» Undertake scheduled maintenance to recover efficiency losses, including major maintenance re-hauls 

approximately every 5 years. 

» In the event of any future changes in plant operating philosophy, undertake a study to assess potential 

implications on thermal efficiency, GHG emissions intensity, and total GHG emissions per annum and 

identify and implement measures to mitigate any negative impacts. 

» Consider the use of co-firing of coal with low carbon, sustainable biomass to reduce GHG emissions 

and reduce the GHG intensity of the plant in future, if feedstock is available and costs are feasible. 

 

These mitigation measures and recommendations have been added to the EMPr for the Thabametsi 

Power Station.  The updated and the revised EMPr is being released along with this assessment report for 

public comment. 

 

Based on the analysis of the magnitude of the Project’s GHG emissions (Very Large), and informed by the 

findings from the benchmarking assessment and the impact on the national grid emissions factor, the 

overall significance rating for the Project is High (Negative).  The emissions are of a similar but slightly lower 

magnitude per kWh generated than those from the Eskom coal-fired power plants which are scheduled to 

be decommissioned around the time of the Thabametsi plant’s entry into service.  

 

The choice of technology and specifications for this Project were informed by the technical requirements 

of the DoE as set out in the bid criteria under the Coal Baseload IPP Procurement Programme established 

under the IRP 2010, including the requirements for proven technology and tariff cap of ZAR0.82/KWh.   

 

4.2. Conclusions and Recommendations from the Resilience Study 

 

A number of high level risk mitigation (adaptation) options are proposed in order to help manage and 

reduce the risks identified.  For some risks (e.g. risk of floods and high winds) additional, more focused 

studies are required in order to understand the level of risk posed.  In a number of cases, an adaptive 

management approach can be followed such that risks are monitored over time, and adaptation plans 

can be tailored and implemented based on climate impacts ‘on the ground’.  In other cases, it may be 

prudent to integrate ‘hard’ adaptation measures into the project’s design to mitigate against future risks; 

for example, integrating a ‘buffer’ into planned flood defences (e.g. additional raising of key infrastructure 

above ground level and/or additional drainage capacity at the site) and installing a cover for the raw 

water dam to reduce evaporative losses.  The implementation of the various measures identified will help 

to increase the resilience of the project to future climatic changes. 

 

It is recommended that the findings from the CRA are further investigated as the project progresses into 

more detailed design stages and that the risk assessment and risk register is continually revisited, updated 

and refined over time. Procedures (integrating with project-level risk management) should be put in place 

in order to track risks over time and a register of adaptation actions (relating to monitoring, management 

measures, and technical adaptation measures and projects) should be developed and maintained.  This 
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process should be integrated into plant-level risk management procedures and risk registers that cover 

broader business/project risk (e.g. political, economic, social etc.).  Finally, it will be important for someone 

or a team of individuals to have ownership of both the climate risk assessment process, and associated risk 

(and mitigation project) registers.  

 

4.3. Conclusions and Recommendations from the Palaeontological Study 

 

The paleontological study has not identified any palaeontological reason to prejudice the construction of 

the power plant, its associated infrastructure or any of the alternative routes for a power transmission line, 

subject to adequate mitigation programs being put in place. 

 

It is recommended that thorough and regular examinations of all excavations that occur within the 

sediments of the Karoo Supergroup and Cenozoic regolith be made by a palaeontologist while they are 

occurring.  Should any fossil materials be identified, the excavations in that area should be halted in that 

location and SAHRA informed of the discovery (see Section 3.4 above).  A significant potential benefit of 

the examination of the excavations associated with the construction of the project is that currently 

unobservable fossils may be uncovered.  As long as the construction process is closely monitored it is 

possible that potentially significant fossil material may be made available for scientific study. 

 

Should scientifically or culturally significant fossil material exist within the project area any negative impact 

upon it could be mitigated by its excavation (under permit from SAHRA) by a palaeontologist and the 

resultant material being lodged with an appropriately permitted institution. In the event that an 

excavation is impossible or inappropriate the fossil or fossil locality should be protected and the fossil site 

excluded from any further mining. 

 

These mitigation measures and recommendations have also been added to the EMPr for the Thabametsi 

Power Station.  The updated and the revised EMPr is being released along with this assessment report for 

public comment. 

 

4.4. Overall Conclusions 

 

The environmental impact assessment (EIA) for the proposed IPP Thabametsi Power Station was 

undertaken in accordance with the EIA Regulations of June 2010, in terms of Section 24(5) of the National 

Environmental Management Act (NEMA; Act No 107 of 1998).   

 

From the conclusions of the specialist studies undertaken within the EIA, it was concluded that the impacts 

associated with the construction and operation of the power station and associated infrastructure are 

expected to be of Medium to Low significance with the implementation of appropriate mitigation 

measures.  No environmental fatal flaws were identified to be associated with the proposed project.  The 

findings of the additional studies undertaken do not alter this overall conclusion, although the impact 

rating associated with climate change impacts is rated as high.   

 

No further recommendations or conditions are required to be included in the Environmental Authorisation 

for the project.  However, the EMPr must be updated to include the mitigations and recommendations 

from the Palaeontology and Climate Change studies.  The updated EMPr is included as Appendix G of this 

report.   
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GLOSSARY OF TERMS 1 

Adaptation  The process or outcome of a process that leads to a 

reduction in harm or risk of harm, or a realization of 

the benefits associated with climate variability and 

climate change. One of the aims of adaptation should 

be to improve resilience (see below). 

Assessment Report 

(IPCC) 

Reports produced periodically by the IPCC providing 

an update of knowledge on the scientific, technical 

and socioeconomic aspects of climate change. 

Baseline climate The period of reference from which future climate 

change projections are calculated. Climate baselines 

can relate to either climate observations (i.e. records) 

or model-simulated data. 

Circulating fluidised 

bed (CFB) 

combustion 

technology 

Combustion systems whereby the fuel is crushed 

(rather than pulverized), and is suspended in a 

fluidized bed on upward-blowing jets of air during 

the combustion process. A cyclone filter is used to 

separate solid material from the hot flue gases, and 

these solids are re-circulated into the bed. Limestone 

can be added to capture sulphur, significantly 

reducing SO2 emissions to the atmosphere.  

Climate Average weather conditions over time, i.e. the mean 

and variability of surface variables (e.g. temperature, 

precipitation and wind) over a 30 year + period (See 

also: Weather). 

Climate change A large-scale, long-term change in the state of the 

global climate system and weather patterns largely 

attributed to increased atmospheric carbon dioxide 

levels as a result of fossil fuel combustion, but also 

resulting from natural variability.  

Climate change 

projection  

Projections of the response of the climate system to 

emissions or concentration scenarios of greenhouse 

gases and aerosols, or radiative forcing scenarios, 

often based upon climate model simulations. Climate 

change projections are expressed in terms of 

deviations from baseline climatology (see also: 

Baseline climate). 

Consequence  The outcome or impact of an event. Consequences can 

be positive or negative and can be of varying 

magnitudes. In this study, consequence is used in the 

context of the severity or magnitude of climate-

                                                      
(1) The definitions in this Glossary are derived primarily from the IPCC’s Glossary of Terms in: Managing the Risks of 

Extreme Events and Disasters to Advance Climate Change Adaptation (IPCC, 2012) and the UK Climate Projections Glossary 

(UKCP09, 2014). 
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related impacts, should they occur. 

Downscaling 

(dynamical / 

statistical) 

The process by which climate projections on a large 

(coarse) spatial scale (e.g. 250km scale) are processed 

to provide projections for smaller (finer) scales (e.g. 

25km scales). There are two types of downscaling 

commonly used. Dynamical downscaling fits the 

output from GCMs into regional meteorological 

models in order to reflect how global patterns affect 

local weather conditions, whilst statistical 

downscaling makes use of equations to convert 

global-scale outputs into regional-scale conditions. 

GHG (Greenhouse 

Gas) 

A gas that contributes to the greenhouse effect by 

absorbing infrared radiation. Unless indicated 

otherwise, GHG emissions are made up of CO2, CH4, 

N2O, HFCs, PFCs and SF6. 

Global climate model 

(GCM) 

A mathematical model of the general circulation of 

the planet's atmosphere or oceans based on 

mathematic equations that represent physical 

processes. GCMs are widely used for weather 

forecasting, understanding the climate, and projecting 

climate change. 

Hazard A source of potential harm to humans, property, 

infrastructure, livelihoods, service provision and 

environmental resources. In the context of climate 

change, climate and weather-related hazards give rise 

to climate and weather-related risk. 

Impact  Effects on natural and human systems. In the context 

of this report, ‘impacts’ refer to the effects of physical 

events, disasters and climate change on the project. 

IPCC 

(Intergovernmental 

Panel on Climate 

Change)  

The international body for assessing the science 

related to climate change. The IPCC was set up in 

1988 by the World Meteorological Organization 

(WMO) and United Nations Environment Programme 

(UNEP) to provide policymakers with regular 

assessments of the scientific basis of climate change, 

its impacts and future risks, and options for 

adaptation and mitigation. 

Likelihood A probabilistic estimate of the occurrence of a single 

event or of an outcome. In this study, likelihood is 

used in the context of the likelihood of a climate-

related impact occurring.  

National 

Communications (to 

UNFCCC) 

Reports that must be submitted by all Parties to the 

UNFCCC in order to provide information on their 

GHG inventory and actions taken to address climate 

change. 

Representative 

Concentration 

Pathway (RCP) 

Possible climate futures, defined by their total 

radiative forcing (expressed in Watts per square 

meter) and reflecting the additional energy taken up 
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by the Earth system due to the enhanced greenhouse 

effect resulting from GHG emissions. The different 

RCPs make different assumptions with respect to 

economic, technological, demographic, policy and 

institutional futures which drive cumulative GHG 

emissions from human activities. 

Resilience The ability of a system to absorb disturbances whilst 

retaining the same basic structure and ways of 

functioning. In the context of climate change, building 

resilience involves minimising exposure to climate 

and weather related risks and/or reducing the 

consequences of resulting impacts.  

Risk The likelihood of an adverse impact occurring, based 

on hazard exposure and vulnerability. Risk is a 

combination of the likelihood / probability of a 

consequence or impact occurring, and the impact’s 

magnitude (severity).  

Vulnerability The extent to which a system is susceptible to, or 

unable to cope with, adverse effects of climate change, 

including climate variability and extremes. 

Weather The set of meteorological phenomena experienced on 

a daily basis, including sunshine / heat, clouds and 

rain. Weather conditions change on a daily basis. (See 

also: Climate) 

Water Management 

Area (WMA) 

Water management areas in South Africa that are 

largely defined by hydrological catchment borders, 

each under the control of a dedicated Catchment 

Management Authority. Previously, there were 19 

WMAs in South Africa. These have recently been 

consolidated into 9 WMAs. 
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EXECUTIVE SUMMARY 

Introduction and study objectives  

This report sets out the climate resilience assessment (CRA) conducted as part 

of the environmental impact assessment (EIA) for the Thabametsi Power 

Station in Lephalale, Limpopo Province, South Africa. The Project is proposed 

under the South African Department of Energy (DoE)’s Coal Baseload 

Independent Power Producer (IPP) Procurement Programme (‘Coal Baseload 

IPP Programme’), and comprises a 1 200 MW coal-fired power station to be 

built in two phases (630 MW and 570 MW for Phase 1 and 2 respectively). The 

plant will use circulating fluidised bed (CFB) technology, sub-critical steam 

conditions, and dry cooling technologies.  

 

The CRA aims to highlight the key climate-related risks that are likely to be 

relevant for the project, taking into account future climate change impacts in 

the study area. High level risk mitigation (‘adaptation’) measures are 

proposed in order to enhance the resilience of the project to current and future 

climate conditions. The methodology draws on widely used risk assessment 

methodologies, using likelihood and consequence scales to undertake a 

qualitative scoring of risks such that they can be prioritised, and applies 

guidance from different jurisdictions (including the UK and Australia) on 

using such methodologies in the context of a climate change risk assessment. 

It is consistent with established international good practice such as the 

International Finance Corporation's Performance Standards (IFC PS), for 

considering climate change within the Environmental Impact Assessment 

(EIA) process. 

 

Climate baseline   

The climate baseline (i.e. a description of current climate conditions) for the 

site was developed using climatic data records purchased from the South 

African Weather Service (SAWS) for Lephalale. The site is located in a semi-

arid area in the summer precipitation region of South Africa. Average 

temperatures range from 15.7 °C in winter (June to August) to 26.0°C in 

summer (December to February), and average daily maximum temperatures 

in January and February, the hottest months of the year, reach 32.7°C. Extreme 

high temperatures of 43.6ºC have been recorded in the past.  

 

Lephalale is a generally water scarce area with annual precipitation levels of 

401mm (compared to South African and world averages of 456mm and 

860mm per year), the bulk of which falls during the summer months (October 

through to May), with convectional thunderstorms common. Very little 

precipitation occurs between April through to September. 

 

The area is vulnerable to extreme weather events. Flooding has impacted the 

town of Lephalale in the past, in addition to Grootegeluk mine (Thabametsi 

will source its coal from a mine adjacent to the Grootegeluk mine), damaging 
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houses and buildings, infrastructure (including roads) and requiring the 

evacuation of numerous people. Tropical cyclones (which can bring heavy 

rains and strong winds) have reached the eastern parts of Limpopo in the 

past, although Lephalale itself has not been directly affected historically. At 

the same time, the area is vulnerable to drought, with numerous below 

normal rainfall years historically impacting agriculture and causing 

widespread livestock losses. Wildfires are also common in the region, and 

have previously impacted communities through the destruction of game land, 

lodges and houses. 

 

Climate change projections    

Downscaled climate change projections for the area were obtained from the 

University of Cape Town (UCT)’s Climate Systems Analysis Group (CSAG). 

Climate change projections were obtained for the period 2040-2060 (also 

referred to as the ‘2050s’) in order to allow overall climate change trends for 

the site to be identified (this is harder to do using timeframes closer to 

present), and to align with the timescales used by other climate change studies 

for South Africa and used to support this study (such studies often use two 

timeframes for projections: the 2050s and the 2080s). A high greenhouse gas 

(GHG) emissions scenario was selected, representing a conservative approach 

and ensuring that the full extent of potential climate change is assessed. Other 

national climate change studies were reviewed to support the generation of 

the climate change projections including the Climate Risk and Vulnerability 

Handbook published by the Council for Scientific and Industrial Research 

(CSIR), and the Africa chapter of the latest (5th) Intergovernmental Panel on 

Climate Change (IPCC) Assessment Report.  

 

Whilst noting the various sources of uncertainty inherent in modelling the 

effect of future climatic changes on the Earth’s system and processes, and 

resulting from natural climate variability in the Earth’s system, the climate 

projections for Lephalale suggest that temperatures are likely to increase by 2 - 

3°C by the 2050s relative to a 1961-2000 baseline, that there is likely to be a 

significant increase in ‘hot’ and ‘very hot’ days (days where temperatures 

exceed 30°C and 35°C, respectively), and that there are likely to be increased 

heatwave events. Dry spells are projected to increase in duration between 

March and August (i.e. in autumn and winter), suggesting increased drought 

risk.  

 

Whilst there is good agreement between different climate models on the 

projected temperature increases (translating to high confidence in the 

projected changes), there is significant model disagreement with respect to 

precipitation projections for the area, with some climate models projecting an 

increase and others a decrease in seasonal and annual precipitation levels. 

Projections for changes in wind speeds and the frequency of wind gusts were 

not available for the area (and the challenges in modelling wind speeds are 

widely known). Given these uncertainties, both a potential increase and 

decrease in precipitation levels are considered in the assessment, and potential 

increase in the frequency and intensity of wind gusts is also considered.  
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Climate-related risks to the project 

Potential climate-related risks were identified through the assessment of the 

interaction between the climate baseline and future climate scenarios, and the 

project’s operations. The aspects of the project considered when identifying 

project-related climate change risks included the power plant and ancillary 

infrastructure (e.g. pollution control dam, water treatment plants, access roads 

etc.), raw materials handling (i.e. coal, limestone, fuel oil, and water), 

transmission lines, staff and local communities, all of which have the potential 

to affect the performance of the plant. 

 

12 climate-related project risks were identified as follows:  

 

 High temperatures result in reduced thermal efficiency of the plant 

resulting in lower electricity output / higher costs per MWh generated; 

 High temperatures, heatwaves and wildfire events pose a health risk 

posed to the workforce; 

 High temperatures, heatwaves and wildfire events result in increased 

risk of spontaneous combustion at the coal stockpiles; 

 Wildfires in the area disrupt access to the site / damage utilities 

infrastructure (e.g. water pipelines, roads, electricity pylons etc.); 

 Lower than normal precipitation levels and increasing dry spells and 

drought across the Mokolo, Crocodile (West) and Vaal River 

catchments result in water shortages, disrupting operations; 

 Lower than normal precipitation levels and increasing drought across 

the Mokolo, Crocodile (West) and Vaal River catchments result in 

water quality issues; 

 High wind speeds / gusts damage infrastructure; 

 Flood events affect the site causing equipment damage / disruption to 

operations; 

 Flood events affect the site causing polluted water overflows from e.g. 

run-off water settling ponds (coal stockyard & ash yard);  

 Flood events affect the wider area resulting in reduced / lack of 

accessibility to the site due to road flooding; 

 Dry spells / drought events result in increased dust generation and 

increased water requirements for dust suppression; and 

 Dry spells / drought events result in loss of social license to operate as 

communities suffer from water shortages. 

 

Each potential climate-related risk was further explored through a detailed 

review of project documents (including the Feasibility Study and EIA), a 

desktop review of climate change impacts to the power sector, and through 

engagement with project engineers. Subsequently, risks were scored using a 

high level, qualitative scoring system based on the likelihood of the impact 

occurring, and the consequence to the project, should the impact occur. This 

risk scoring exercise was done for the above risks / impacts considering 

baseline (current) climate conditions, and future (projected) climate conditions 

in the 2050s.  
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Based on analysis of current project plans and design specifications, and based 

on a qualitative consideration of the likelihood and consequence (severity) of 

impacts to the project, should the climate-related risks play out, the following 

top risks are identified (all of which are rated ‘high’, but not ‘extreme’, using 

the likelihood and consequence-based risk matrix):  

 

 Water availability in the Mokolo / Limpopo Water Management Area 

(WMA) North, and the Crocodile (West) WMA could be impacted by 

climate change l. The Mokolo Crocodile (West) Water Augmentation 

Project Phase 1 (MCWAP-1) (water source for Phase 1 of the project) is 

currently operational with supply based on existing allocations, and 

understood to be in line with the agreements between DWS and 

various water users of the scheme. MCWAP-1 is operating at a high 

risk until the water transfer infrastructure from the Crocodile (West) 

catchment, via the Mokolo Crocodile (West) Water Augmentation 

Project Phase 2 (MCWAP-2) is available. MCWAP-2 will rely on run-

off from industrial users in the highly developed Crocodile River 

catchment, including those around the metropolitan areas of 

Johannesburg, Pretoria and Midrand, and there is some uncertainty in 

relation to the surplus that will be available from this catchment versus 

future demand in the Lephalale area.  

 In the context of potentially increasing water stress tied to balancing 

available water supply with demand, and considering the high 

proportion of industrial users in both the Mokolo and the Crocodile 

(West) river catchments, water quality is likely to pose an increasing 

risk. Water from the Mokolo dam is currently of a good quality, but 

may come under strain considering increased industrial use in the 

region and climate change impacts which bring about increased 

erosion and sedimentation risks. Baseline quality in the Crocodile 

(West) catchment is poor on account of the significant number of 

industrial and agricultural users, and there is potential for this to be 

exacerbated under a scenario of increased heavy rainfall events and 

associated increases in run-off. It is noted that the project is expected to 

have minimal impacts on water resources as it has been designed to be 

a zero liquid effluent discharge plant and will not use groundwater 

resources (Savannah, 2016). 

 The Mokolo river is prone to flooding, affecting the Grootegeluk mine 

adjacent to Thabametsi in addition to communities in and around 

Lephalale in the past. Whilst there is uncertainty in the precipitation 

projections for the site, national studies identify significant risks 

relating to flood risks increasing over time such that flood design 

standards are exceeded. Whilst noting that a detailed flood risk 

assessment has not yet been conducted for the project, this poses a 

potential risk in relation to infrastructure damage and also in relation 

to polluted water overflows from the ash dump ponds and other 

polluted water drainage / storage systems. 
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 Concern exists amongst some residents that limited water resources 

are being diverted away from communities and farms to industrial 

users including mines and power plants. Water infrastructure issues 

exist in some communities and farms have suffered from drought 

impacts in the past. There is a risk that, under a scenario of increasing 

water stress in the region, industrial users are increasingly ‘blamed’ for 

water shortages, and this may threaten the social license to operate for 

industrial users in the region. It is however noted that the project water 

demand is small, for example with Phase 1 of the project taking up less 

than 1.8% of the Mokolo Dam’s water yield (in a 1 in 200 scenario 

which is used for planning purposes). 

A number of high level risk mitigation (adaptation) options are proposed in 

order to help manage and reduce the risks identified. In a number of cases, an 

adaptive management approach can be followed such that risks are monitored 

over time, and adaptation plans can be tailored and implemented based on 

climate impacts ‘on the ground’. In other cases, it may be prudent based on 

final studies to integrate ‘hard’ adaptation measures into the project’s design 

to mitigate against future risks; for example, integrating a ‘buffer’ into 

planned flood defences (e.g. additional raising of key infrastructure above 

ground level and/or additional drainage capacity at the site) and installing a 

cover for the raw water dam to reduce evaporative losses. The 

implementation of the various measures identified will help to increase the 

resilience of the project to future climatic changes. It is noted that some of the 

adaptation measures identified will be beyond the project’s span of control 

and fall under the responsibility of other entities such as Eskom or the 

regulatory/ planning authorities. The table below summarises the results of 

the risk assessment, considering risk levels under current conditions 

(‘Present’), future conditions considering climate change impacts (2050s), and 

residual risk assuming the implementation of the proposed adaptation 

measures (2050s, after adaptation). 

 

Risk 
Risk 
(Present) 

Risk (2050s) 
Residual Risk 
(2050s, after 
adaptation) 

High temperatures result in reduced 
thermal efficiency 

Low Medium Medium 

High temperatures and heatwave 
conditions pose a health risk to the 
workforce  

Medium Medium Low 

High temperatures and heatwave 
events result in spontaneous 
combustion at the coal stockpiles 

Low Low Low 

Wildfires in the wider area disrupt 
access to the site and damage utilities 
infrastructure 

Low Medium Low 

Lower than normal precipitation levels 
and increased drought result in water 
shortages * 

High High High 

Lower than normal precipitation levels 
and increased drought create water 
quality issues * 

Medium High High 
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Risk 
Risk 
(Present) 

Risk (2050s) 
Residual Risk 
(2050s, after 
adaptation) 

High wind speeds / wind gusts damage 
infrastructure 

Low Medium Low 

Flood events affect the site causing 
equipment damage / operational 
disruption  

Medium Medium Low 

Flood events affect the site causing 
polluted water overflows 

Medim High Low 

Flood events affect the wider area 
resulting in reduced / lack of 
accessibility to the site 

Medium Medium Medium 

Dry spells / drought events result in 
increased dust generation 

Low Medium Low 

Dry spells / drought events affect 
communities and threatens social 
license to operate 

Medium High Medium 

 

There are two risks where residual risk remains ‘High’ following the 

implementation of adaptation measures. The risks relating to water shortages 

and water quality issues remain high. This is because these risks are affected 

by numerous drivers, a number of which the plant has limited influence over. 

The plant will rely on the successful implementation of the water 

reconciliation schemes driven by the relevant WMAs and Catchment 

Management Agencies (CMAs) to ensure adequacy of water supplies in 

Lephalale in the future, and whilst measures can be implemented to minimise 

the plant’s impact with regard to water resources, the plant is likely to have 

more limited control and influence over the broader water planning context.  

 

Three risks are ranked as ‘Medium’ following the implementation of 

adaptation measures. These include the risk of plant efficiency losses due to 

increasing temperatures, the risk of flood events affecting the wider area and 

causing reduced accessibility to the site, and the risk of increasing dry spells 

and drought conditions affecting the plant’s social license to operate. Again, in 

these cases there are actions that the plant can take to reduce risks, but likely 

only to a certain extent. There are limited options to minimise the impact of 

temperatures on plant efficiency losses though this is continually assessed in 

relation to project energy output guarantees. In the case of floods affecting the 

wider area, the plant is reliant on the existing roads and transport routes in the 

area in terms of being able to make use of alternative access routes. In the case 

of community concerns around industrial users’ water consumption in the 

area in the context of increasing future water stress, the plant can implement 

actions to improve community relations and address concerns, but this may 

not be sufficient to address more widespread concerns in relation to water 

shortages, should the area come under pressure due to lower dam levels 

and/or delays or issues encountered with the implementation of the water 

transfer scheme into the area (MCWAP-2). 
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It is considered that the remaining risks could be reduced to ‘Low’ following 

the successful implementation of the recommended adaptation measures.  

 

It is important to note that the risk assessment conducted as part of this study 

is a qualitative risk assessment, based on high level categories or definition of 

likelihood and consequence. This is on account of the uncertainty in relation to 

assigning specific likelihoods and consequences or impact descriptions as the 

project is not yet in existence (i.e. there is a lack of historical precedent) and 

has not yet entered detailed design phase, and also due to the uncertainties 

the climate scenarios themselves (i.e. uncertainties in projecting future 

emissions of GHGs and modelling future climatic change, inherent 

uncertainty due to natural internal variability in the climate system, and 

potential data uncertainty with respect to historical climate conditions and 

extreme weather events). It is recommended that the findings from the CRA 

are further investigated as the project progresses and that the risk assessment 

and risk register is continually revisited, updated and refined over time. 

Procedures (integrating with project-level risk management) should be put in 

place in order to track risks over time and a register of adaptation actions 

(relating to monitoring, management measures, and technical adaptation 

measures and projects) should be developed and maintained. This process 

should be integrated into plant-level risk management procedures and risk 

registers that cover broader business/project risk (e.g. political, economic, 

social etc.). Finally, it will be important for someone or a team of individuals 

to have ownership of both the climate risk assessment process, and associated 

risk (and mitigation project) registers.  

 

 

 

 



1 

 

1 INTRODUCTION 

This Report sets out the climate resilience assessment (CRA) for the 

Thabametsi Power Station in Lephalale, Limpopo Province, South Africa, 

proposed under the South African Department of Energy (DoE)’s Coal 

Baseload Independent Power Producer (IPP) Procurement Programme (‘Coal 

Baseload IPP Programme’). Baseline (historical) and future (under climate 

change) climate conditions are assessed for the project area, and potential 

climate-related risks to the project are identified and ranked, and risk 

mitigation (i.e. climate change adaptation) measures proposed to mitigate 

these risks.   

 

1.1 PROJECT CONTEXT 

The Thabametsi coal-fired power station is proposed under the South African 

Department of Energy (DoE)’s Coal Baseload Independent Power Producer 

(IPP) Procurement Programme, which seeks to source 2 500 MW of new coal-

based generation capacity. This CRA is being conducted as part of the 

environmental impact assessment (EIA) for the project, and seeks to assess 

climate-related risks to the project in the context of a changing climate. 

 

The power plant will be developed in two phases, with Phase 1 (630 MW) 

being submitted under the Coal IPP program. Phase 2 will add an additional 

570 MW capacity to the plant. A detailed Feasibility Study has been conducted 

for Phase 1, which will comprise two blocks of two 150 MW boilers and a 300 

MW steam turbine generator, and will use circulating fluidised bed (CFB) 

technology and sub-critical steam conditions. Dry cooling technologies (air-

cooled condensers, ACCs) will be used by the plant in order to minimise 

water requirements. 

 

Figure 1.1 illustrates the location of the proposed facility near Lephalale, 

Limpopo Province, South Africa. The facility will be located and will source 

coal from Exxaro’s nearby Grootegeluk coal mine. Other developments of note 

in close proximity to the plant include two Eskom coal-fired power stations: 

Matimba (installed capacity of 3 990 MW, commissioned between 1983 and 

1993) and Medupi (4 800 MW supercritical plant currently being 

commissioned). 
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Figure 1.1 Location of the Thabametsi Power Station 

 

 

1.2 CONTRIBUTION OF THE CRA TO THE EIA 

A traditional EIA assesses how a project’s activities may impact on the 

surrounding environment and communities. A separate greenhouse gas 

(GHG) assessment has been conducted as part of the EIA, assessing the 

magnitude of the project’s GHG emissions during the construction, operation 

and decommissioning of the plant, and the impact of these emissions (in terms 

of contribution to global climate change impacts) based on various 

benchmarks and an analysis of South Africa’s climate change and energy 

policies. 

 

This CRA however looks at the potential effects of changing environmental 

conditions (i.e. climate change) on the project. There are a number of key 

reasons for conducting a CRA alongside an EIA, summarised below:  

 

 CRAs allow potential climate change risks to be identified during the 

planning stages, and risk mitigation (i.e. climate change adaptation) 

measures to be integrated into the project’s design. This helps to ensure 

that potential operational and safety issues associated with changing 

climatic conditions are avoided; 

 Climate change may have implications for the environmental 

performance of a project: for example, changes in extreme weather 

events could result in damage or disruption to facilities and lead to 

environmental impacts (e.g. from leaks or damage to equipment);  

 Conducting a CRA alongside an EIA offers a valuable opportunity for 

information on climate change risks and opportunities to feed into 
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project design considerations. The earlier climate change considerations 

are taken into account, the easier and less costly it typically is to adapt 

projects to manage potential climate change risks; and 

 Incorporating a CRA within an EIA helps to ensure alignment with the 

climate adaptation commitments set out in South Africa’s National 

Climate Change Response Policy (2011), including the stated objective to 

mainstream climate-resilient development and ‘effectively manage 

inevitable climate change impacts through interventions that build and 

sustain South Africa’s social, economic and environmental resilience and 

emergency response capacity’ (DEA, 2011a). 

 

1.3 ABOUT ERM 

ERM is a leading provider of sustainability services, covering the full 

spectrum of environmental, health and safety, risk and social consulting 

issues. ERM established a permanent presence in Sub-Saharan Africa in 2003 

and has offices in South Africa (Cape Town, Durban, and Johannesburg), 

Kenya (Nairobi) and Mozambique (Maputo). ERM has over 180 staff involved 

in environmental and social projects throughout the continent.  

 

ERM Southern Africa’s Air Quality and Climate Change Practice comprises a 

team of dedicated professionals with experience in a wide range of climate 

change mitigation and adaptation services and links to other ERM climate 

change professionals across the region and globally. The team have conducted 

climate change risk and adaptation assessments for private sector clients 

spanning the power, mining, petrochemicals and infrastructure sectors, and 

have supported national government as well as local municipalities with 

climate adaptation plans and monitoring and evaluation frameworks. The 

authors of this study have undertaken climate risk and adaptation 

assessments for specific sites (including as part of the EIA process) in addition 

to global portfolios of assets, and have significant experience in the use of 

climate datasets (including climate change projections), undertaking climate 

change risk assessments and identifying adaptation measures, and developing 

and implementing climate change policies and/or management plans. 
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2 METHODOLOGY 

2.1 INTRODUCTION  

 

The CRA method that has been applied comprises four linked steps, 

illustrated in Figure 2.1. These steps are described in the section that follows.  

These steps were defined to be consistent with established international good 

practice such as the International Finance Corporation's Performance 

Standards (IFC PS), for considering climate change within the Environmental 

Impact Assessment (EIA) process. 

Figure 2.1 Climate Risk Assessment Methodology  

 

2.1.1 Step 1 – Identify and Prioritise CRA Scope  

The scope of the CRA was defined in relation to three main project parameters: 

project components, geographical scope, and temporal scope.  

 

2.1.2 Step 2 – Climate Baseline and Future Scenarios  

The climate baseline and future scenarios were developed for selected climate 

variables based on: 

 

 Historic climatic data from the area (e.g. temperature and precipitation 

data), purchased from the South African Weather Service (SAWS), and 

information on extreme weather events gathered through desk-based 

research; and  

 

 
• Define 

boundaries for 
geographies 
and assets to be 
included 

• Define 
temporal 
profile in 
relation to 
project life 
cycle 

Step 1 

Identify and prioritise 
CRA Scope 

• Define variables for 
analysis 

• Develop climate 
baseline in relation 
to observed / historic 
climate data 

• Develop future 
climate scenario 
based on scientific 
climate projections 
for agreed 
timeframe 

 

 

Step 2 

Climate baseline and 
future scenarios 

 
 

• Assess the 
interaction 
between climate 
baseline and future 
scenarios, and 
operational 
aspects at the 
Thabametsi plant, 
to identify key 
climate-related 
risks 

• Assess potential 
impact of risks 
under baseline and 
future climate 
conditions 

Step 3 

Define & prioritise 
climate related risks 

•Identify 
mitigation 
measures for 
medium / 
high risks to 
enhance 
resilience and 
reduce risk 

Step 4   

Risk mitigation  
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 Detailed downscaled climate change projection data for the area made 

publicly available on the University of Cape Town (UCT) Climate 

Systems Analysis Group (CSAG)’s ‘Climate Information Platform’ (CIP), 

together with national and regional climate change studies including the 

South African Risk and Vulnerability Atlas (SARVA), published by the 

Department for Science and Technology, and associated Climate Risk and 

Vulnerability – A Handbook for Southern Africa, (hereafter ‘Climate Risk 

and Vulnerability Handbook’) published by the Council for Scientific 

and Industrial Research (CSIR) (Davis, C. L., 2011). 

 

2.1.3 Step 3 – Define & Prioritise Key Climate-Related Risks 

Potential climate-related risks to the project were identified through the 

analysis of interactions between the various operational components (e.g. raw 

materials handling; power generation and dry cooling) and the climate-related 

hazards for the site area as identified in Step 2 (e.g. extreme high 

temperatures, precipitation, and dry spells / drought). This allowed specific 

potential climate-related risks to be identified for different operational 

components and project assets. These risks were subsequently analysed by 

way of exploring baseline risk and the potential impact of climate change on 

the risk in question. 

 

Climate-related risks were then scored and prioritised using a risk assessment 

framework based on the likelihood of the impact occurring, and the 

consequence of the impact. Risk scoring was done under both a baseline (i.e. 

current) climate scenario, and under the future climate scenario for 2040-2060 

(‘2050s’), in order to understand the influence of climate change on the risk in 

question (for example, some climate-related impacts may become more likely 

or more severe under future climate conditions, indicating a change in the 

level of risk).  

 

2.1.4 Step 4 – Risk Mitigation  

In Step 4, high level management and mitigation measures (i.e. adaptation 

measures) were proposed for all risks identified as Medium or High in the risk 

assessment. The adaptation measures proposed will help to increase the 

climate resilience of the Thabametsi plant to weather-related risks in the 

context of a changing climate. 

 

2.2 ASSUMPTIONS 

The following should be noted with respect to any assumptions made for the 

purpose of this assessment:  

 

 The study uses existing project documentation, notably the Thabametsi 

600 MW Coal Fired Power Plant Feasibility Study (1) and the Final 

                                                      
(1) WSP | Parsons Brinckerhoff, 2015 
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Environmental Impact Report ( 1 ), in order to gain an overview of 

operations and the environmental and social context for the project, and 

assumes that there are no significant deviations in project design as set 

out in these documents. 

 

2.3 LIMITATIONS 

The limitations associated with the study are outlined below: 

 

 There are limitations associated with the use of climate change 

projections to inform future climate scenarios as a result of uncertainties 

with respect to projecting future GHG emissions (and therefore the scale 

of radiative forcing driving climate change), challenges in modelling 

future climatic changes based the representation of Earth system 

processes in climate models, and uncertainty arising from natural 

climate variability which can cause changes in climate over relatively 

short time scales; 

 In order to develop future climate scenarios, decisions were made with 

respect to the time period for the projections, the type of climate change 

model used (e.g. global climate models vs. dynamically or statistically 

downscaled climate models), the specific choice of climate change 

model(s) e.g. from specific research institutions or organisations, and the 

GHG emissions or radiative forcing scenario. The rationale behind 

decisions made in each aspect is described in the report, however, it is 

important to note that results are likely to vary to a certain degree 

depending on the choices made when selecting and running the climate 

change models;  

 Since this project is not yet in existence, it was not possible to collect 

information from the site itself on baseline climate risk and associated 

impacts (i.e. information on past weather and climate related events). 

Such information can be useful in developing the climate risk baseline 

(from which future climate risks, under the climate change scenario, can 

be assessed). In the absence of existing information in relation to past 

experiences of climate-related hazards, this study relied on the 

professional expertise of the authors and their experience having 

conducted other climate resilience studies, desk-based research into the 

climate context (including past extreme weather events) in and around 

Lephalale and typical climate-related risks for power assets, and inputs 

from project engineers on the potential impacts of different climate-

related risks and associated mitigation measures; and 

 Whilst this study seeks to identify key potential climate-related risks to 

the project (based on a qualitative risk assessment) and to highlight 

measures to manage these risks (i.e. adaptation options), it does not aim 

to provide detailed advice in relation to the design of the project from an 

engineering perspective. Additional engineering-focused studies and 

quantitative risk assessments would be required in order to assess in 

                                                      
(1) Savannah Environmental, 2014 
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more detail how the climate change projections and climate-related risks 

presented in this report translate to project design specifications. 

  



8 

 

3 CRA SCOPE  

3.1 TEMPORAL SCOPE 

Climate change risks and opportunities are likely to increase in magnitude 

with time, and as such the timeframe for the different project phases was a key 

consideration when defining the scope of the CRA. Notably, the CRA focuses 

on operations (rather than construction), since operations will take place 

further into the future and over a prolonged period (i.e. 2020s - 2050s), as 

opposed to construction, which takes place in the nearer term (2016-2019), as 

shown in Table 3.1.  

 

Climate change projections are obtained for the period 2040-2060, i.e. towards 

the end of operations / during decommissioning. The reasons for selecting 

this timeframe are:  

 

 Climate change impacts generally increase in magnitude over time, 

and selecting a later timeframe ensures that a relatively conservative 

approach is taken in terms of integrating future climatic changes into 

the assessment; 

 In addition to the above, there are limitations associated with selecting 

nearer or more short-term timeframes (e.g. 2030s) since climatic 

changes may be masked by natural variability in the climate system 

over these shorter timescales, making it harder to identify climate 

change trends; and  

 2040-2060 (often referred to as ‘the 2050s’) is a commonly used 

timeframe in climate change studies, which tend to select one or two 

future timeframes to illustrate medium- and long-term climate 

projections (rather than showing projections for multiple decades and 

time periods). For example, the CSIR’s Climate Risk and Vulnerability 

Handbook, a key source of climate change information for South 

Africa, gives an overview of downscaled climate projections for 2036 – 

2065 (Davis, C.L. 2011), and the latest Intergovernmental Panel on 

Climate Change (IPCC) Assessment Report gives projections for 2046-

2065 (‘mid-century’) (in addition to 2081-2100, ‘end-century’) (Davis, 

C.L. 2011). Since this study refers to the above climate change reports 

(in addition to using the projections generated by CSAG), the ‘2050s’ 

was selected as the future time period for the climate change 

projections in order to achieve the best degree of alignment between 

the different sources that were reviewed. 

Table 3.1 Thabametsi Project Phases  

Phase Timeframe Duration 

Construction – Phase 1 (630 MW) 2017-2021 52 months (includes 6-

month lag between the 

two 315 MW blocks) 
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Phase Timeframe Duration 

Construction – Phase 2* (additional 

570 MW) 

Q4 2023 Approx. 52 months 

Operations – Phase 1  

(630 MW generating capacity) 

October 2020 (first 315 MW); 

April 2021 (second 315 MW)  

Approx. 30 years 

Operations – Phase 2  

(additional 570 MW generating 

capacity)* 

Around Q1 2028 Approx. 30 years 

Decommissioning  (Estimated based on 30 years’ 

operating life of plant):  Up 

to 2051-2053 

Not yet known 

* Exact timings for Phase 2 are not yet known. As such, estimated timeframes are provided here. 

 

3.2 ASSETS & OPERATIONS WITHIN SCOPE 

All project assets and operations associated with the plant’s operations are 

included within the scope of the CRA and assessed in terms of their 

vulnerability to climate and weather-related risks. Plant staff and local 

communities are included within the study scope as key stakeholders with 

influence over the project’s ability to operate. Table 3.2 illustrates the various 

operational components included in the CRA. It should be noted that the 

geographical scope of the study aligns to the components listed (i.e. includes 

the direct plant footprint, in addition to the geographical footprint that relates 

to the access roads, water source and supply, local communities, etc.). 

Table 3.2 Thabametsi Project Components in Scope  

Project components included within Scope   Breakdown of components/activities 

Raw materials / materials handling Delivery of coal, limestone, fuel oil & water to 

the site and associated on-site materials 

handling systems (i.e. unloading, storage, 

preparation, etc.)*  

Access roads Access roads to the site for the transport of raw 

materials & staff 

Power plant equipment  Boilers, dry cooling systems (air-cooled 

condensers, ACCs), steam turbine + associated 

steam and feed water systems, generator, 

auxiliary electrical systems, control & 

instrumentation 

Waste storage / disposal Fly & bottom ash, flue gas, liquid effluent and 

domestic waste/sewerage  

Transmission  Grid transmission line 

Staff Construction workers and full-time staff + 

accommodation  

Local communities  Communities in Maropong, Onverwacht & 

Lephalale 

* Includes consideration of water supplies from Mokolo dam / Mokolo-Crocodile (West) Water 

Augmentation Project (MWCAP) Phase 1 and 2 (See Section 5.2.3) 
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4 CLIMATE BASELINE AND FUTURE CLIMATE SCENARIOS  

4.1 CLIMATE VARIABLES  

The following climate-related variables and weather events with the potential 

to result in climate-related risks to the project were investigated during the 

course of the CRA:  

 

 Air temperatures (average, minimum and maximum); 

 Extreme high temperatures / heatwaves; 

 Wildfires;  

 Frost days; 

 Precipitation levels;  

 Flooding (heavy rainfall);  

 Erosion / landsides from precipitation; 

 Dry spells / droughts; and 

 Wind speeds.  

 

It is important to note that the above climate variables have the potential to 

pose climate-related risks to the project under both existing (baseline) 

conditions as well as under future climate conditions (i.e. considering climate 

change impacts). Furthermore, because climate projections are often given in 

the form of deviations or changes (‘anomalies’) from baseline conditions, in 

order to characterise potential future climate scenarios and conditions it is 

necessary to understand baseline climate conditions and hazards (e.g. extreme 

weather events) and apply the climate change projections to these. 

 

In this context, the next sections provide an overview of historical climate 

conditions (including extreme weather events) in Lephalale followed by 

projections of likely future changes to these conditions (i.e. climate change 

projections).  

 

4.2 CLIMATE BASELINE  

South Africa is a water scarce country with a highly variable climate. Average 

annual rainfall is about 460mm, compared to a world average of 

approximately 860mm (DEA, 2011b), and run-off levels (surface water flows 

that result from rainfall) are amongst the lowest in the world (NCCRP, 2011). 

The site is located in Limpopo Province and in the Mokolo River Catchment of 

the Limpopo Water Management Area. The climate classification for the site, 

according to the widely used Köppen-Geiger climate classification, is BSh: hot, 

semi-arid (Climate-Data.org, n.d.), with hot summers and mild winters and 

relatively low precipitation levels.   

 

Information on the climate baseline (i.e. historical climate conditions) for the 

period 1983 – 2010 for Lephalale was purchased from the South African 

Weather Service (SAWS). This data in relation to monthly historical average, 
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minimum and maximum temperatures and precipitation levels, and the 

average count of days above certain temperature and precipitation thresholds 

by month, is summarised in Table 4.2. Average historical temperature and 

precipitation levels are illustrated in Figure 4.1 and Figure 4.2 below.  

 

Figure 4.1 Temperature records for Lephalale 1983-2010 

Source: SAWS (2016) 

 

Figure 4.2 Precipitation records for Lephalale 1983-2010 

Source: SAWS (2016) 

 

The data shows average total annual precipitation levels of 401 mm for the 

period 1983-2010, with the bulk of precipitation falling between October and 

May (i.e. during the summer months) in the form of convectional 
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thunderstorms. The months of June to September (winter i.e. the dry season) 

typically experience very low precipitation levels (on average 3.1 mm per 

month).  

 

Average minimum, mean and maximum temperatures range from 5.4 °C, 

14.2°C and 22.9°C (respectively) in July, to 20.5°C, 26.6°C and 32.7°C in 

January. The highest recorded temperature over the period was a temperature 

of 43.6°C recorded in February 2010, whilst the lowest recorded temperature 

was -3.1°C recorded in May 2007. 

 

4.2.1 Extreme weather events  

Information on historical instances of extreme weather events in the Lephalale 

area was sourced from the United Nations Environment Program (UNEP)’s 

Global Risk Data Platform (UNEP GRDP, 2013), in addition to various 

individual sources on the basis of desk-based research, and is summarised in 

Table 4.1. 

 

Table 4.1 Past extreme weather events in the Lephalale region  

Weather event Historical incidents / risk Source  

Tropical cyclones / 

depressions 

In 2012, a subtropical depression – Dando - reached 

Limpopo from Madagascar and caused heavy rains 

and flooding in the region. Whilst main impacts from 

the storm were experienced 300km or so east of 

Lephalale in Mpumalanga and Limpopo (Hoedspruit, 

for example, received 270.9 mm in 48 hours) 

(BusinessDay, 2012), the storm track reached to within 

approximately 50 km of the site. In addition to bringing 

heavy rains, tropical depressions are associated with 

high wind speeds of up to 62 km/h. 

 

UNEP GRDP 

Drought Drought Severity for the area is ‘Medium-High’ and 

scores 3 on a 5-point severity scale (from 1, Low, to 5, 

Extremely High) used by the World Resources Institute 

(WRI)’s Aqueduct tool (WRI, 2015). The area and 

Limpopo more broadly have experienced numerous 

droughts in the past, including (but not limited to) in 

2003 (News24, 2003), 2009 (Limpopo Department of 

Agriculture, 2009), and recently in 2015-16 (SABC, 

2015), causing widespread livestock losses and impacts 

to game. The 2015 drought resulted in Limpopo being 

declared a drought disaster area.  

 

WRI Aqueduct 

/ Government 

& Local news 

reports 
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Weather event Historical incidents / risk Source  

Wildfires In the period 1997-2010, numerous wildfire events 

were recorded in the vicinity of the project, including 

one event at Grootegeluk Mine in October 1996, one 

event 25 km north-east of the mine in June 1995, and 

two events 20-30km south-east of the mine (south of 

Lephalale town) in 2005 and 2008, suggesting that the 

local vegetation is susceptible to wildfires (with both 

natural and human causes). Wildfires pose a risk more 

broadly across Limpopo province, with recent events 

including widespread fires following a heatwave event 

in October 2015 that damaged 80 000 hectares of farm 

and game land, destroyed several lodges and houses, 

and caused one fatality (Polokwane Observer, 2015). 

 

UNEP GRDP 

Floods Flood maps from UNEP GRDP (based on observed 

flooding events and GIS modelling using statistical 

estimations of peak flow magnitude and hydrological 

models) suggest that there is a risk of fluvial (river) 

flooding along the perennial Mokolo river which runs 

through the town of Lephalale approximately 25km 

east of the site, and the initial (northern) section of its 

non-perennial tributary, the Sandloop, located 

approximately 20km east of the site.  

 

Recent flooding events include the flooding of open 

mine pits at Grootegeluk mine (adjacent to the site) 

following very heavy rains in March 2014, with a peak 

downpour of 230mm in a single day which exceeded 

the 1:50 year flood designs and resulting in a 30% 

reduction in production levels (Mining Weekly, 2014). 

The same event resulted in severe flooding in the town 

of Lephalale, with 76 people being airlifted from a hill 

to safety and widespread damage resulting to 

buildings and infrastructure including one road 

(eNCA, 2014a; eNCA 2014b).  

 

A previous flooding event occurred following heavy 

rains in Lephalale in January 2008, with 13 houses 

destroyed and 200 needing repair, and 300 families left 

homeless (IOL, 2008; Dartmouth Flood Observatory, 

2008). 

 

UNEP GDRP / 

Local news 

reports  

(Landslides from 

precipitation) 

The topography around the site is gently undulating to 

rolling, with the terrain type in the region described as 

plains. The terrain immediately surrounding the site 

has an even slope (WSP | Parsons Brinckerhoff, 2015). 

As such, the risk of landslides from precipitation is 

considered to be minimal and is not further addressed 

in the risk assessment. The UNEP GRDP indicates no 

landslide hazards in the project area. 

UNEP GRDP 

 

 

4.3 FUTURE CLIMATE SCENARIOS  

Climate change projections for the site area were obtained from the University 

of Cape Town (UCT)’s Climate Systems Analysis Group (CSAG). CSAG have 

developed a statistical downscaling method whereby global climate models 
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(GCMs, with spatial resolutions typically in the range of 100 – 300 km) are 

statistically ‘downscaled’ (i.e. processed to provide projections at a smaller 

scale in the range of 10 – 50 km) to a higher spatial resolution that is more 

reflective of local site conditions and topography and better suited for site-

specific climate resilience assessments.  

 

The statistically downscaled climate change projections were obtained for 

Marnitz, located approximately 50km north-east of Lephalale and the nearest 

location to the site for which downscaled projections are available.   

 

When retrieving the climate change projections for the site a number of 

parameters were specified:  

 

 Timeframe: The climate projections identified were for the 2040-2060 

period (i.e. 2050s), aligning with the latter stages of operations and 

decommissioning. The 2050s timeframe was selected in order to allow 

overall climate change trends for the site to be identified, and to align 

with the timescales used by other climate change studies for South 

Africa. Since climate change impacts generally increase in magnitude 

over time, the level of climate change in earlier time periods (e.g. in the 

2020s, 2030s and 2040s) can be broadly interpolated based on an 

understanding of baseline (historical) climate conditions, and the 

projected change for the 2050s time period. This means that an 

increasing degree of change in a specific variable (e.g. average 

temperatures) is assumed over time, from baseline conditions up to the 

maximum level of change projected by the 2050s. 

 

 Greenhouse gas (GHG) emissions scenarios: GHG emission scenarios: 

The CSAG dataset provides climate change projections corresponding to 

two different GHG emission scenarios – High (RCP 8.5) and Medium-

Low (RCP 4.5) - reflecting different assumptions made about future 

socioeconomic changes and GHG emissions levels (1). For the purposes 

of this study, climate change projections for the project area are assessed 

under the High (RCP 8.5) emissions scenario. This represents a 

conservative approach and ensures that the project considers and is 

adapted to the ‘worst case’ scenario with respect to climate change 

impacts. 

 

 Choice of climate model: The climate change projections from CSAG 

are generated using 10 statistically downscaled Global Climate Models 

(GCM)s from the Coupled Model Intercomparison Project Phase 5 

                                                      
1 RCPs refer to ‘Representative Concentration Pathways’ and are defined by their total radiative forcing, expressed in 

Watts per square meter and reflecting the additional energy taken up by the Earth system due to the enhanced greenhouse 

effect resulting from GHG emissions. The different RCPs make different assumptions with respect to economic, 

technological, demographic, policy and institutional futures which drive cumulative GHG emissions from human 

activities. RCP 8.5 is characterised by increasing GHG emissions over time, leading to a radiative forcing of 8.5 W/m2 in 

2100, whilst RCP 4.5 assumes relatively ambitious action to reduce GHG emissions, leading to a radiative forcing of 4.5 

W/m2 in 2100. (SEI, n.d.) 
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(CMIP5), for the two emission scenarios (RCP 8.5 and RCP 4.5) and for 

various timeframes up to 2080-2100. CMIP5 is a program that provides a 

framework for a set of coordinated climate change experiments run by 

different climate research organisations across the globe. The results of 

the CMIP5 climate modelling informed the latest climate change report 

(5th Assessment Report or AR5) published in 2013 by the IPCC and 

widely used for the purposes of climate risk assessment and resilience 

planning. The climate change projections from CSAG are presented as a 

range based on the outputs from the different models, illustrating the 

variability between different climate change models and therefore the 

level of agreement (or disagreement) between models, and the level of 

certainty in the projections. 

 

For certain climate variables and hazards, projections were not available using 

the detailed CSAG data described above. In these cases, other sources were 

therefore referred to including the Climate Risk and Vulnerability Handbook 

(Davis, C. L., 2011), and the Africa chapter of the latest (5th) IPCC Assessment 

Report (Niang et al., 2014), and other sources referred to in the table.  

 

Table 4.2 summarises the baseline and future (projected) climate conditions for 

the climate variables analysed in the CRA, and provides a ‘headline’ overview 

of the climate change projection for each variable. 
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Table 4.2 Climate Baseline and Climate Change Projections   

 

Climate 
variable 

Headline Baseline Climate Change Scenario 

Average air 
temperatures 
(ºC) 

Average air 
temperatures are 
projected to increase 
across seasons 

Average daily mean temperatures during each season for the 
period 1983 – 2010 are as follows (SAWS, 2016): 
Summer (Dec to Feb): +26.0ºC  
Autumn (Mar to May): +21.5ºC  
Winter (Jun to Aug): +15.7ºC  
Spring (Sep to Nov): +23.8ºC 

The following changes in average seasonal temperatures are expected in 
2036-2065, from a 1961-2000 baseline (Davis, C. L., 2011)1: 
Summer (Dec to Feb): +2.1 to +2.4ºC  
Autumn (Mar to May): +2.5 to +2.6ºC  
Winter (Jun to Aug): +2.5 to +2.8ºC  
Spring (Sep to Nov): +2.9 to +3.2ºC 
There is a high level of certainty in these projections (good model agreement). 
 

Extreme high 
temperatures / 
heatwave 
events 

Increase in daily 
maximum air 
temperatures and 
increase in heatwave 
events expected 

January and February are the hottest months. In the period 1983 – 
2010 the following was recorded for Jan and Feb (SAWS, 2016): 
Average mean temperatures: +26.5ºC 
Average maximum temperatures: +32.7ºC  
Extreme maximum (highest recorded) temperature: +43.6ºC  
Historic weather records for Lephalale over the 28-year period 
show that the location experiences an average of 158 days per 
year where temperatures exceed 30°C (‘hot days’), predominantly 
occuring between September and March.  
On average there are 44 days per year where temperatures 
exceed +35°C (‘very hot days’), also mainly between September 
and March. For the period April to August, temperatures very 
rarely exceeded 35°C (on average, 1 day per year). 

Daily maximum air temperatures are expected to increase by +1.3 to +4.1ºC 
(average across all months) in 2040-2060, from a 1980-2000 baseline (CSAG, 
2016). In January and February, an increase in daily maximum temperatures 
of +2 to +3.2 ºC is projected. 
An increase in the number of hot days (with temperatures exceeding 32 ºC) is 
projected. An additional 52 to 90 hot days per year are projected in 2040-2060, 
compared to the 1980-2000 baseline (CSAG, 2016).  
An increase in the number of very hot days (with temperatures exceeding 36 
ºC) is projected (Davis, 2011). An additional 27 to 63 very hot days per year 
are projected in 2040-2060, compared to the1980-2000 baseline (CSAG, 
2016).   
Heatwaves are projected to increase in frequency, intensity and duration 
(Russo et al., 2016; CSAG, 2016; Davis, C. L.,2011). 
 

                                                      
1 Based on the median of 10 statistically downscaled GCMs, using data provided by CSAG and assuming a High emissions scenario. 
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Climate 
variable 

Headline Baseline Climate Change Scenario 

Extreme low 
temperatures / 
frost days 

Expected increase in 
daily minimum air 
temperatures and a 
decrease in frost days 

July is the coldest month. Between 1983 and 2010 the following 
was recorded for July: 
Average mean temperature: 14.2ºC  
Average minimum temperature: 5.4ºC  
Extreme minimum (lowest recorded) temperature: -2.7ºC1 

The region experiences on average 28 days per year where 
minimum temperatures fall below 5ºC, and 3 days frost days per 
year where minimum temperatures fall below 0ºC. These days 
occur during May, June July and August (SAWS, 2016). 
 

Daily minimum air temperatures are projected to increase across all months 
(between +1 and +4ºC) by 2040-2060 from a 1980-2000 baseline (CSAG, 
2016).  
Total frost days are projected to decrease by 0.4 days per year by 2040-2060, 
from a 1980-2000 baseline (CSAG, 2016). 

Average 
precipitation 
(mm/month) 

Uncertainty in change 
in precipitation levels 

Average precipitation levels for Lephalale in 1983-2010 were 
(SAWS, 2016):  
Dec/Jan/Feb: 73 mm/month 
Mar/Apr/May: 29 mm/month 
Jun/Jul/Aug: 2.6 mm/month 
Sep/Oct/Nov: 32 mm/month 

Statistically downscaled climate change projections do not show a clear trend 
with respect to change in precipitation levels for the area on an annual or 
seasonal basis (significant model disagreement). On a monthly basis, the 
projections show a potential reduction in precipitation between April and June, 
and an increase in precipitation in January (CSAG, 2016).  
National studies (e.g. SARVA) also illustrate the varying projections available 
for the region. Dynamic regional climate models project an increase in 
precipitation in summer (Dec/Jan/Feb) and reduced precipitation levels in 
autumn, winter and spring (March to November), whilst statstically downscaled 
climate projections suggest potential reductions in summer rainfall and 
potential increases in winter (Jun/Jul/Aug) and spring (Sep/Oct/Nov) rainfall, 
though with some model disagreement (Davis, C. L., 2011).  
GCMs indicate uncertainty with respect to the direction of change in 
precipitation (i.e. increase vs. decrease) for the area at an annual and 
seasonal level (IPCC, 2013; Davis, C. L., 2011). 
 

                                                      
1 Note that the lowest ever recorded temperature in Lephalale was -3.1°C, recorded on 24th May 2007. 
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Climate 
variable 

Headline Baseline Climate Change Scenario 

Dry spells / 
drought 

Dry spells are 
projected to increase 
in duration 

June, July, August and September are the driest months of the 
year, with the following precipitation averages in Lephalale 
between 1983 and 2010 (SAWS, 2016):  
June: Average 4.8 mm total rainfall 
July: Average 1.6mm total rainfall 
August: Average 1.3mm total rainfall 
September: Average 4.8mm total fainfall 
Note that total annual rainfall averages 401mm i.e. falls 
predominantly between October and May.  
 

Mean dry spell duration is projected to increase between March and August 
(i.e. in autumn and winter) by up to 24 days, suggesting increased risk of 
drought events. 
There is uncertainty (model disagreement) with respect to the change in dry 
spell duration in spring and summer (between September and February).  

Precipitation 
intensity 

Uncertainty in change 
in precipitation 
intensity and extreme 
precipitation events  

Between 1983 and 2010 there were (SAWS, 2016): 
22 days per year where precipitation exceeded 5mm (significant 
rainfall events) 
14 days per year where precipitation exceeded 10mm (heavy 
rainfall events) 
3 days per year where precipitation exceeded 30mm (very heavy 
rainfall events) 
Most of these heavy rainfall days fall between November and 
March, peaking in December and January.  
The most extreme precipitation events (i.e. highest precipitation 
levels over 24 hours) were recorded in December 1989 (118mm) 
and January 1983 (116mm). 
Tropical cyclones making landfall over Mozambique can bring very 
heavy rains to Limpopo. 

There is some model disagreement with respect to the projected change in 
precipitation and extreme precipitation events when referring to the statistically 
downscaled climate change projections from CSAG. Trends suggest that there 
is potential for increased precipitation intensity / heavy rainfall events in 
January; otherwise, the direction of change is unclear (CSAG, 2016). 
Dynamically downscaled projections indicate a general increase in extreme 
rainfall events in South Africa, whilst noting caution in these results due to the 
difficulty in simulating extreme rainfall and the dependency on model 
paramaterisations. For the Lephalale area however, the increase in extreme 
precipitation events is relatively small compared to elsewhere in South Africa 
(approx. +1 additional rainfall event of >20mm in one day by 2035-2065 from a 
1961-2000 baseline) (Davis, C. L., 2011). 
There is a non-linear relationship between rainfall and runoff. For example, 
studies undertaken as part of South Africa’s Long Term Adaptation Scenarios 
Research Flagship Program (LTAS), using five regionally downscaled models, 
show a maximum 80% increase in daily rainfall intensity across the country but 
a maximum 300% increase in streamflow (DEA, n.d.). 
There is potential for an increase in the strength of tropical cyclones over the 
southwest Indian Ocean as a result of increased tropospheric temperatures 
and water vapour, bringing about more intense precipitation events in 
Limpopo. However, this has not been investigated rigorously and there is large 
uncertainty in these projections (Davis, C. L., 2011; Niang et al., 2014). 
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Climate 
variable 

Headline Baseline Climate Change Scenario 

Wind speeds 
(m/s) 

Uncertainty in baseline 
wind conditions and 
future changes  

Detailed historical wind data is not available for Lephalale from 
SAWS.  
The Project Feasibility Study1 shows that the predominant wind 
direction is East-North-East. Detailed information on average / 
peak wind speeds across the year is not available. 
National studies and maps illustrate relatively low mean and peak 
wind speeds in (northern) Limpopo relative to the rest of South 
Africa (with much higher winds in e.g. the Western Cape and large 
areas of the Eastern Cape) (Kruger et al., 2013).   
Limpopo province has been impacted by the tail-end of tropical 
cyclones from the Indian Ocean in the past, with a subtropical 
depression (‘Dando’) affecting areas north-east of the site in 2012, 
bringing heavy rains and flooding. Tropical depressions are 
associated with peak wind speeds of 62 km/h.  
 

Detailed downscaled projections for changes in wind speeds are not available 
from CSAG. It is widely accepted that there are significant challenges in 
modelling future wind conditions. 
There is a possibility that the strength and frequency of tropical cyclones over 
the southwest Indian Ocean will change as a result of climate change, and 
possibly also their geographic distribution, but it is not possible to make 
projections with any level of certainty (Davis, C. L., 2011; Niang et al., 2014). 

Wildfire events Increase in risk of 
wildfire events with 
higher temperatures 
and drier conditions 
possible 

The area appears to be vulnerable to wildfire events. Four wildfire 
events were recorded in the Lephalale area between 1997 and 
2010: one at Grootegeluk coal mine and the remaining events 
approximately 30km away (north-east and south-west of 
Lephalale) (UNEP GRDP, 2013).  
 

With increasing temperatures and drier conditions, the risk of wildfires in the 
area will potentially increase. Vulnerability will depend on proximity of nearest 
wooded area / location of important roads and other infrastructure. 

 

                                                      
1 Thabametsi Coal Fired Power Plant Feasibility Study, prepared by WSP | Parsons Brinckerhoff (11 September 2015) 
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5 CLIMATE RISK IDENTIFICATION AND PRIORITISATION  

5.1 CLIMATE RISK IDENTIFICATION  

Potential climate-related risks were identified through the assessment of the 

interaction between the climate baseline and future climate scenarios, and the 

project’s operations. The aspects of the project considered when identifying 

project-related climate change risks included the power plant and ancillary 

infrastructure (e.g. pollution control dam, water treatment plants, access roads 

etc.), raw materials handling (i.e. coal, limestone, fuel oil, and water), 

transmission lines, staff and local communities, all of which have the potential 

to affect the performance of the plant. 

 

Table 5.1 below summarises the potential climate-related risks identified based 

on the climate hazards outlined in Table 4.2, and the various project 

components as outlined in the Feasibility Study. Since there were no risks or 

opportunities associated with the change in the frequency of frost days, this 

climate variable is not considered from this point onwards (1). 

 

Table 5.1 Key climate-related risks to the Thabametsi coal-fired power plant 

# Climate variable  Potential climate-related risk to project  

1 Average temperatures  High temperatures result in reduced thermal efficiency 

of the plant resulting in lower electricity output / 

higher costs per MWh generated 

 

2a Peak (maximum) 

temperatures & heatwave + 

wildfire events  

 

High temperatures, heatwaves and wildfire events pose 

a health risk posed to the workforce  

2b Peak (maximum) 

temperatures & heatwave + 

wildfire events 

 

High temperatures, heatwaves and wildfire events 

result in increased risk of spontaneous combustion at 

the coal stockpiles 

2c Peak (maximum) 

temperatures & heatwave + 

wildfire events 

 

Wildfires in the area disrupt access to the site / damage 

utilities infrastructure (e.g. water pipelines, roads, 

electricity pylons etc.) 

3a Seasonal and annual 

precipitation + dry spells / 

drought 

Lower than normal precipitation levels and increasing 

dry spells and drought across the Mokolo, Crocodile 

(West) and Vaal River catchments result in water 

shortages, disrupting operations 

 

3b Seasonal and annual 

precipitation + dry spells / 

drought 

Lower than normal precipitation levels and increasing 

drought across the Mokolo, Crocodile (West) and Vaal 

River catchments result in water quality issues  

 

                                                      
(1) As confirmed by EPC Contractor in response to ERM’s information request. 
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# Climate variable  Potential climate-related risk to project  

4 Peak wind speeds High wind speeds / gusts damage infrastructure 

 

5a Fluvial / pluvial flooding Flood events affect the site causing equipment damage 

/ disruption to operations  

 

5b Fluvial / pluvial flooding Flood events affect the site causing polluted water 

overflows from e.g. run-off water settling ponds (coal 

stockyard & ash yard)  

 

5c Fluvial / pluvial flooding Flood events affect the wider area resulting in reduced 

/ lack of accessibility to the site due to road flooding 

 

6a Dry spells / drought * Dry spells / drought events result in increased dust 

generation and increased water requirements for dust 

suppression  

 

6b Dry spells / drought   Dry spells / drought events result in loss of social 

license to operate as communities suffer from water 

shortages  

 

* Note that drought events are linked to both an increase in dry spell duration and increasing 

average and maximum temperatures (which result in increased evaporation) 

 

The above potential climate-related risks were explored through the analysis 

of project design documentation (e.g. the Feasibility Study) and through 

engagement with project engineers. Further analysis on each of the risks 

identified is given in Section 5.2 below.  

 

5.2 ANALYSIS OF POTENTIAL CLIMATE-RELATED RISKS 

5.2.1 Risk 1 – High temperatures result in reduced thermal efficiency 

Average temperatures in Lephalale (1983-2010) were 15.7 °C in winter (June to 

August), 23.8ºC in Spring (September to November), 26.0°C in summer 

(December to February), and 21.5ºC in Autumn (March to May). Average 

temperatures are projected to increase by approximately 2 - 3°C by 2036-2065 

from a 1961-2000 baseline (1). 

 

Average maximum temperatures are also projected to increase. In January and 

February (the hottest months), average daily maximum temperatures are 

projected to increase from 32.7°C (1983-2010 baseline) to around 33.7°C – 

34.9°C in 2040-2060.  

 

                                                      
(1) It is important to note that different sources of climate change projections may use different baseline periods (against 

which future change is projected), in addition to varying future periods (e.g. 2036-2065 vs. 2040-2060). For example, SARVA 

provides projections of change to 2036-2065 from a 1961-2000 baseline, whereas CSAG provides projections of change to 

2040-2060 from a 1980-2000 baseline. Furthermore, the climate baseline for Lephalale is based on data from 1983-2010. This 

poses some challenges when applying projections of change (e.g. +2ºC average temperature increase) based on a certain 

baseline and future period, to a slightly different baseline period of 1983-2010 as used for Lephalale. Notably, some change 

may have already taken place (e.g. temperatures may have increased between the SARVA baseline of 1961-2000 and the 

Lephalale baseline of 1983-2010). These differences are not adjusted for on account of the challenges in doing so, and to 

avoid giving a false sense of accuracy to the future climate projections. The projections are intended to give an indication of 

the direction and potential degree of change rather than an accurate ‘forecast’ of future conditions.  
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The Feasibility Study refers to Reference Site Conditions (RSC) for ambient 

temperatures for the design and performance of the plant of 24°C. As per the 

requirements of the Coal Baseload IPP Guidance, an investigation of plant 

performance under varying ambient temperature conditions is undertaken to 

assess impacts on power output, efficiency, and heat rate, amongst other 

performance attributes to provide availability guarantees for the Power 

Purchase Agreements (PPA). The analysis is specific to the plant, however one 

of the key considerations in this analysis is the impact of ambient 

temperatures on plant efficiency. For example, the graph below presents an 

indicative curve (not specific to Thabametsi) which shows that increasing 

temperatures result in a reduction in net output and efficiency as illustrated in 

Figure 5.1.  

 

Figure 5.1 Plant Net Efficiency vs. Ambient Temperature 

Source: Thabametsi 1200 MW Feasibility Study (WSP | Parsons Brinckerhoff, 2015)  

 

The above graph illustrates that higher ambient air temperatures result in 

greater marginal net efficiency decreases, i.e. an increase of 1°C has a larger 

impact on efficiency at higher ambient air temperatures. Considering ambient 

conditions in Lephalale (SAWS, 2016), the risk of reduced efficiency with 

increasing temperatures is highest in the warmest months i.e. spring 

(September – November), summer (June – August), and Autumn (March – 

May), where average temperatures exceed 20°C. The impact of ambient 

temperature on the project’s efficiency and output has been integrated into the 

projected plant availability and was assessed to be 0.4% of the project output 

based on an average year using actual temperatures for the area recorded by 
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SAWS from period August 2001 to August 2015 inclusive. Considering the 

inability to exactly match the baseline periods and projections, it is impossible 

to confirm what the exact daily temperature changes would be in the future 

and hence to adjust for it. However as part of planning, it is accepted that 

power output varies according to ambient temperature and balances itself out 

over the course of the year with lower efficiencies noted to have a very 

marginal increase in costs. The impact tied to rising temperatures is therefore 

understood to be integrated into the project’s plans.  

 

Increasing average and peak temperatures are not expected to pose a risk to 

the functioning of the air-cooled condensers used for the dry cooling systems, 

though the increase in energy required for the cooling system is likely to 

contribute to some efficiency reductions which have been taken into 

consideration in the project’s energy output (1).    

 

5.2.2 Risk 2 – Risks relating to extreme temperatures, heatwaves and wildfire 

events  

High temperatures are reached in Lephalale between the months of September 

and April, peaking in January and February where average daily maximum 

temperatures reach 32.7ºC and extreme highs of 43.6ºC have been recorded. 

On average there are 44 ‘very hot’ days per year where temperatures exceed 

35ºC, mainly occurring between September and March.  

 

As noted, average mean and maximum temperatures are projected to increase 

by 2-3°C by the 2050s. During the warmest months (September through to 

April), the number of hot days (with peak temperatures exceeding 30°C) is 

projected to increase by 3-10 days per month, from on average 20 days per 

month (1983-2010 baseline) to on average 28 days per month (Figure 5.2), and 

the number of very hot days (exceeding 35°C) is projected to increase by 4-8 

days per month, from on average 6 days per month (1983-2010 baseline) to on 

average 12 days per month (2040-2060) (Figure 5.3).  

                                                      
(1) As confirmed by EPC Contractor in response to ERM’s information request. 
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Figure 5.2 Projected change in the count of hot days (>30°C) in 2040-2060 from a 1983-

2010 baseline (1) 

 

Figure 5.3 Projected change in the count of very hot days (>35°C) in 2040-2060 from a 

1983-2010 baseline (2) 

 

Linked to the above, heatwaves are projected to increase in frequency and 

intensity, and there is likely to be an increased risk of wildfires in the wider 

area. 

 

Risk 2a – Increasing peak temperatures and heatwave conditions pose a 

health risk to the workforce 

 

                                                      
(1) Note that CSAG classify ‘hot days’ as days with temperatures exceeding 32°C, whilst SAWS use a 30°C threshold. In 

this instance, the projections provided by CSAG for the increase in days exceeding 32°C are applied to baseline frequency 

of ‘hot days’ and used to project future changes in ‘hot days’ according to the 30°C threshold. 

(2) Note that CSAG classify ‘very hot days’ as days with temperatures exceeding 36°C, whilst SAWS use a 35°C threshold. 
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High temperatures and heatwaves pose a risk of heat stress amongst workers, 

particularly during the warmest months of the year (September through to 

April). This risk is likely to increase as a result of increasing temperatures and 

heatwave events with climate change. 

 

Most people feel ‘comfortable’ when air temperatures are between 20 and 

27°C and when the relative humidity ranges from 35 to 60%. As temperatures 

increase beyond 27°C, people may suffer from a loss of concentration, inability 

to do skilled tasks or heavy work, and at worst, heat stroke (CCOHS, 2016).  

 

The vulnerability of the workforce to increasing temperatures and heatwave 

events depends on whether they are working indoors or outdoors, and if 

indoors (including in worker accommodation), the cooling systems in place. 

Basic air conditioning and natural cooling / ventilation mechanisms in 

addition to provision of cool drinking water can help to reduce heat-related 

risks. 

 

Risk 2b – High temperatures and heatwave events result in spontaneous 

combustion at the coal stockpiles  

 

Spontaneous combustion refers to an oxidation reaction that occurs in the 

absence of an external heat source. If coal is exposed to the atmosphere, 

oxidation can occur resulting in the release of heat, which, if not dissipated, 

can result in further temperature increases until smouldering combustion (i.e. 

exhibiting open flames) occurs. The risk of spontaneous combustion is higher 

with lignite coals, such as those being used at the Thabametsi plant (Coaltech, 

2009).  

 

Numerous intrinsic (i.e. relating to coal properties) and extrinsic (e.g. 

atmospheric) factors affect the risk of spontaneous combustion of coal, one of 

which is ambient temperatures. There is potential for the risk of spontaneous 

combustion at the plant in the coal stockpiles, conveyors and crusher house to 

increase in the future as a result of increasing ambient air temperatures. The 

vulnerability of these areas to spontaneous combustion will depend on the 

coal storage and handling systems, in addition to the mechanisms in place to 

detect fires and firefighting systems.  

 

Firefighting systems will be in place in the coal stockyard, transfer conveyors, 

crusher houses, and coal bunkers at the Thabametsi plant. Water nozzles and 

hose reels will be in place at the stockyard, though no alarm or detection 

system is envisaged. Automatic sprinkler systems and portable dry type fire 

extinguishers will be provided in the galleries, and the crusher and transfer 

houses will be provided with fire water hose reels (WSP | Parsons 

Brinckerhoff, 2015).  

 

Risk 2c – Wildfires in the wider area disrupt access to the site and damage 

utilities infrastructure  
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Historical data on extreme weather events suggests that the Lephalale area has 

experienced wildfire events in the past (see Section 4.2.1). The risk of wildfires 

in the area is likely to increase with the higher temperatures, increasing 

heatwave events, and longer dry spells brought about by climate change. 

Wildfires can be caused by natural events including lightning strikes, and by 

human activities (primarily the use of fire for veld management).   

 

Wildfires in the broader area pose an indirect risk to the site through potential 

disruption to utilities infrastructure (e.g. power lines including transmission 

lines connecting the plant to the grid, and water pipes) and access roads (for 

example in the event that fire events cause thick smoke). It is noted that fires 

are the second biggest cause of power line faults in South Africa, after 

lightning (SciDevNet, 2009), and this poses a risk in relation to the power 

evacuation lines from the plant itself. The vulnerability of the plant, key 

infrastructure and surrounding areas to wildfires will depend on the land-use 

and cover and susceptibility of vegetation to wildfires, together with measures 

in place to protect key equipment from wildfires.  

 

5.2.3 Risk 3 – Risks relating to seasonal and annual precipitation levels  

As noted, the site is located in a generally water scarce area with relatively low 

precipitation levels (401mm per year compared to the South African and 

world averages of 456mm and 860mm per year, respectively (DEA, 2011b)). It 

is vital that the plant has access to water of sufficient quantities and quality, as 

required for the steam cycle (demineralised make-up water), fire protection 

and cleaning (service water), and drinking and domestic purposes (potable 

water). Water supply and water quality risk to the project is influenced by 

numerous factors, including the water requirements of the project, the water 

supply and planning context for the area (including current and future water 

demands), and potential climate change impacts on water resources in the 

future.  

 

Water supply and planning context  

Lephalale is located in the Mokolo River catchment within the Limpopo Water 

Management Area (WMA) North. The Limpopo River is located 

approximately 18 km north of the site, and the Mokolo River (a major 

tributary of the Limpopo River) is located approximately 20 km east of the 

site. Three non-perennial tributaries feeding into the Mokolo River system 

flow through the study area. Due to the low rainfall levels in Limpopo 

Province and the prevalence of sandy soils, relatively little surface runoff is 

generated in the Limpopo WMA North (DWS, 2016). Runoff that is generated 

is highly seasonal, with variable and intermittent flow in many of the 

tributaries (with the exception of the Waterberg area which has relatively 

strong base-flows) and most surface runoff in the WMA is contributed by the 

Mokolo and Mogalakwena Rivers (Savannah Environmental, 2014; WSP | 

Parsons Brinckerhoff, 2015). The Limpopo River basin is heavily stressed as a 

result of water demands from domestic, irrigation, mining and industrial 

users (CSIR, 2009; DWS, 2016).  
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The major water source for the Lephalale area is the Mokolo Dam, the largest 

dam in the Limpopo WMA North located to the south of the site, which is fast 

approaching the limit of its yield. Groundwater also provides water for 

irrigation and is the main water source for the majority of rural domestic users 

in the catchment. Water is required for existing industrial users (i.e. existing 

coal mines and power stations), urban domestic users (predominantly in 

Lephalale), scattered domestic users (38 villages), rural users and irrigation 

users (WSP | Parsons Brinckerhoff, 2015). A pipeline owned by Exxaro 

facilitates the transfer of water from Mokolo Dam to the existing Grootegeluk 

coal mine adjacent to the Thabametsi Plant. 

 

Numerous developments are anticipated in the Lephalale area which will 

increase water demand, including:  

 

 A possible expansion to Eskom’s Matimba coal-fired power station;  

 Continuing development of Eskom’s Medupi coal-fired power station, 

which is currently being commissioned;  

 Expansion of coal mines adjacent to Matimba power station;  

 Two new coal-to-liquid fuel plants, planned by Sasol; and 

 Potential for additional coal mining (and associated power stations) 

(WSP | Parsons Brinckerhoff, 2015; Savannah Environmental 2014).  

 

Within this context of increasing regional demand and limited existing water 

supplies, the Department of Water and Sanitation (DWS) initiated the Mokolo 

and Crocodile (West) Water Augmentation Project (MCWAP). This project 

comprises two phases:  

 

 MCWAP Phase 1 (MCWAP-1): Phase 1 comprises laying an additional 

pipeline running parallel to the existing Exxaro pipeline from the 

Mokolo Dam to Matimba Power Station (located a few kilometres from 

the site), augmenting the supplies from the dam. Construction was 

completed at the end of 2015 (DWS, 2016). Water is allocated from 

MCWAP-1 in accordance to the water use agreements between DWS 

and approved users. Allocated volumes are 14.5 million m3 per annum 

(Mm3/a.) of water to Eskom, 7.6 Mm3/a. to Exxaro, and 7.2 Mm3/a. to 

the Lephalale and Marapong municipalities as well as 10.4 Mm3/a. for 

irrigation (DWS, 2017).  The final Limpopo Reconciliation Strategy 

(February 2017) indicates that MCWAP-1 will run at a high risk until 

MCWAP-2 comes on-stream to enable all water requirements to be 

met. The allocations for different water users are determined via water 

use agreements between approved users and DWS. It is important to 

note the volume required for ecological water requirements (EWRs)(1) 

                                                      
(1) Ecological water requirements (EWRs) refer to the quantity, timing and quality of water flow and storage required to 

sustain freshwater and estuarine ecosystems and the human livelihoods and wellbeing that depend on these ecosystems. 

Dam releases for EWRs are legal obligations to ensure that the upstream catchment delivers its equitable and fair share for 

maintaining the health of downstream river in terms of water quantity. 
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was not considered as a specific water requirement in the final 

strategy, though the effect of implementing estimated desktop EWRs 

on the yield of large dams was integrated into the study and the 

catchment water balance analysis (Figure IV, p. VIII).  The strategy 

makes a recommendation that more detailed studies are undertaken to 

better quantify EWRs and subsequent impacts on dam yields (DWS, 

2017). 

 

 MCWAP Phase 2 (MCWAP-2): Phase 2 involves the inter-basin 

transfer of water from the Crocodile River near Thabazimbi to the 

Lephalale area. The Crocodile River (West) is a major tributary of the 

Limpopo River and is located in the Crocodile (West) and Marico 

WMA. The catchment area for the Crocodile River is highly developed 

as it encompasses the northern Johannesburg, Pretoria and Rustenburg 

metropolitan areas. These areas primarily get their water from the Vaal 

River via the Rand Water distribution network, and the significant 

volumes of return flows generated are discharged into the Crocodile 

River and its tributaries (DWAF, 2012). As a result of increasing 

development in the catchment, the transfer of water from the Vaal 

River systems is expected to increase, bringing about increased effluent 

discharge into the Crocodile River system. MCWAP-2 is centred on 

transferring these surpluses from return flows in the Crocodile River 

catchment to the Lephalale area (Figure 5.4). The expected capacity for 

MCWAP-2 is 75 - 100 million m3 per annum based on estimated 

surpluses from the Crocodile River catchment in the next 20 years. 

Engineering design for MCWAP-2 was due to commence in mid-2015, 

and completion is planned for 2021 (WSP | Parsons Brinckerhoff, 2015; 

DWS, 2016). 
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Figure 5.4 Crocodile West River Catchment and Proposed Transfer to Lephalale Area  

Source: Crocodile West River Reconciliation Strategy 2012 (DWAF, 2012) 

 

MCWAP-2 will transfer surplus water from the Crocodile River to Lephalale 

in order to help meet rising demands, forming part of the Crocodile West 

River System Reconciliation Strategy. Demand scenarios for Lephalale 

developed in 2012 highlighted the risk of potential shortfalls in the surplus 

water available from the Crocodile River relative to demand, as illustrated in 

Figure 5.5. Whilst recognising these shortfalls, the shortages were deemed to 

be relatively small in volume and only temporary (ending as return flows in 

the Crocodile West River system continues to grow). Further infrastructure 

developments (future transfers from the Vaal River system) or water demand 

management measures were suggested as a means to manage potential 

shortfalls during this time (DWAF, 2012). It is also important to note that 

planning and demand scenarios are likely to have changed since 2012, when 

the Strategy was published; for example, the completion of Medupi power 

station has been extended by about 4 years. This is likely to affect the demand 

scenarios presented here.   

 
Note:  

Lephalale is located in the Mokolo Catchment (top), adjacent to the mining growth area 

indicated.  

Johannesburg and Pretoria are the urban growth areas indicated in yellow on the border of the 

Vaal and Crocodile River Catchments, generating high volumes of treated urban return flows. 

The proposed MCWAP-2 transfer scheme is indicated as the ‘Proposed Transfer’ (hashed 

arrow) from Crocodile West to Mokolo.  
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Figure 5.5 Lephalale demand scenarios for 2012 vs. surplus water in the Crocodile West 

River catchment  

Source: Crocodile West River Reconciliation Strategy 2012 (DWAF, 2012) 

 

Given this context, Risks 3a and 3b address potential operational risks relating 

to water shortages and water quality issues. 

 

Risk 3a – Lower than normal precipitation levels and increased drought 

across the Mokolo, Crocodile (West) and Vaal River catchments result in 

water shortages  

 

Estimated water requirements for Phase 1 (630 MW) of the Thabametsi project 

are 720,000 m3 per annum. The plant will use dry cooling technologies in 

order to minimise water requirements. Current plans are for Exxaro to assign 

part of their MCWAP-1 (Mokolo dam) water use license to Thabametsi. 

720,000 m3 / annum would be transferred to Thabametsi of Exxaro’s total 

7,600,000 m3 / annum, leaving Exxaro with 6,680,000 m3 / annum. This would 

need to be authorised by DWS under an integrated water use licence 

application. Any additional water requirements, including for Thabametsi 

Phase 2 (the additional 600 MW), would need to be met by MCWAP-2 (WSP | 

Parsons Brinckerhoff, 2015). Considering the water context described above, 

the following risks exist in relation to ensuring adequate water supplies for 

operations: 

 

 Demand to meet all user needs exceeds availability of water supplies 

from MCWAP-1 prior to the completion of MCWAP-2, though this is 

understood to be addressed by the current high risk operating 

strategy; and/or 

 Crocodile River surpluses are insufficient to meet demand in the 

event of slower than expected effluent return flows from large urban 

areas. 
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Climate change could impact on the water resources. The bulk of annual 

rainfall in the region falls during the summer months, namely from October 

through to May. Heavy rainfall events (usually in the form of thunderstorms) 

are common during these months. As noted in Table 4.2, there is some 

uncertainty in the precipitation projections for the Lephalale area. Downscaled 

projections from CSAG in relation to change in total monthly precipitation 

and the count of wet days per month show some climate models projecting 

increases, and others projecting decreases. Other studies illustrate that 

different downscaling approaches (i.e. statistical vs. dynamic) generate 

different projections of change. Such uncertainty doesn’t rule out the area 

experiencing either a decrease or an increase in future precipitation; rather it 

illustrates that it is currently difficult to project how precipitation is likely to 

change with sufficient certainty. It is important to note that a change in rainfall 

results in amplified hydrological impacts – i.e. a 10% reduction in 

precipitation can have a much greater reduction in water availability (DWS, 

2013). It is also important to note that climate-related variables will have an 

impact on water resources; notably, higher temperatures are likely to bring 

about increased evaporation losses from dams and rivers, and increased 

irrigation water requirements (U.S. Bureau of Reclamation, 2015).  

 

In a scenario of decreasing precipitation levels across the Mokolo, Crocodile 

and Vaal catchment areas and/or an increasing frequency of ‘dry’ years, 

together with increased losses from evaporation and potential increases in 

irrigation water demand, it may be difficult for current allocations (as per 

WULs) to be met. Alternatively, increased in precipitation levels and surface 

run-off may increase water availability in the rivers and dams across 

catchment, whilst noting that more frequent heavy precipitation events (i.e. 

very high volumes of rainfall over a short time period) are likely to result in 

increased erosion and run-off and could pose issues relating to increased 

sedimentation in reservoirs. Either way, it will be important for water 

management authorities to integrate precipitation change scenarios (including 

increased variability) alongside socioeconomic and other scenarios within the 

planning process in order to ensure that present and future allocations can be 

met under changing climatic conditions. The second National Water 

Resources Strategy (NWRS) for South Africa, published in 2013, notes that 

climate change needs attention and intervention and highlights the risk posed 

to water resources, but also highlights the need to increase capacity in water 

sector institutions to function in the context and respond to climate change 

given the significant uncertainty and to strengthen human capacity relating to 

climate change impact assessments and adaptation, the need for increased 

collaboration between DWA, DEA and other agencies with similar objectives, 

and the need to strengthen hydrological and environmental modelling and to 

address other research gaps (DWS, 2013). Furthermore, climate change risks 

and impacts do not appear to be considered in the context of basin-level 

programs, including the Crocodile West River Reconciliation Strategy 2012 

and draft Limpopo WMA North Reconciliation Strategy 2016, both relevant to 

this project, adding uncertainty in the extent to which proposed allocations 

will be met in the context of a changing climate. 
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Risk 3b - Lower than normal precipitation levels and increased drought 

across the Mokolo, Crocodile (West) and Vaal River catchments creates water 

quality issues 

 

Water quality data for Mokolo Dam water was obtained during the 

preparation of the Feasibility Study showed that the water is of relatively 

good quality, requiring only basic treatment for domestic use. Water from the 

Crocodile River is of a lower quality due to the high volumes of return flows 

from industrial users in the Crocodile River catchment. The Crocodile West 

River Reconciliation Strategy 2012 notes that ‘in many of the streams and 

impoundments, water quality is severely compromised by the proportionate large 

return flows’ (referring to the effluent from urban and industrial users) 

(DWAF, 2012). Water quality data for this source shows evidence of organic 

pollutants, isolated events of industrial pollution, and evidence of treated 

sewerage discharges. Treatment with reverse osmosis is anticipated, which 

will result in significant production of sludge and brine which will need to be 

stored and/or disposed of. However, the Feasibility Study finds that despite 

the poorer water quality, conventional treatment processes should be 

sufficient to produce potable water to SANS 241 (1) standards (WSP | Parsons 

Brinckerhoff, 2015). 

 

Climate change poses a risk in terms of decreasing water quality as a result of 

increased erosion and high rainfall events, which can increase the level of 

sediments, nutrients, dissolved organic carbon, pathogens and pesticides in 

the water) in addition to increased water temperatures (which can promote 

algal blooms). Increasing demand and water shortages can exacerbate this risk 

(with less freshwater available to dilute polluted water), as can poor land-use 

management (Davis, C. L., 2011).  

 

Whilst noting the uncertainty with respect to future changes in precipitation 

levels and the frequency of extreme precipitation events in the region, there is 

potential for summer storms of increased intensity to bring about a reduction 

in water quality that could exacerbate baseline water quality issues, 

particularly in the Crocodile River catchment. This is most likely to be relevant 

for Phase 2 of the Thabametsi project, which will likely source water (with 

large effluent return flows from industrial users) from the Crocodile River 

catchment via the MCWAP-2 transfer scheme. Other trends including (for 

example) industrial growth in the Gauteng region and evolving land-use 

management practices across the Mokolo and Crocodile River catchments will 

play an important role in influencing future water quality. In addition, the 

potential extension of mines and development of petrochemical industries and 

gas fields in the Lepahlale region may negatively impact on water quality in 

the Mokolo catchment. Monitoring water quality over time will help to ensure 

that any issues that arise are identified and can be managed early on. 

                                                      
(1) South African National Standard for Drinking Water  
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5.2.4 Risk 4 – High wind speeds damage infrastructure  

As noted, detailed baseline data with respect to wind speed and direction was 

not available for the site area. However, Limpopo more generally is 

vulnerable to occasional high wind speeds, for example as a result of tropical 

cyclones from the southwest Indian Ocean that make landfall over 

Mozambique or the eastern coast of South Africa and travel inland. 

 

There are significant challenges in modelling wind speed and direction and 

therefore uncertainty exists as to how wind speeds may change as a result of 

climate change. However, should average wind speeds increase and/or peak 

wind speeds (wind gusts) increase in frequency or magnitude, this may pose a 

risk to the site in terms of damage to buildings and associated infrastructure 

(e.g. electricity pylons). Higher wind speeds would also bring about increased 

dust generation and may result in increased water requirements for dust 

suppression. This is addressed separately in Section 5.2.6 - Risk 6 – Risks 

relating to dry spells and drought ().  

 

5.2.5 Risk 5 – Risks relating to fluvial and pluvial flooding 

Flood risk is influenced by numerous factors, including proximity of surface 

water bodies (e.g. rivers and lakes), topography, precipitation levels and the 

frequency of extreme precipitation events, and the level of natural or man-

made flood defences at the site in question. For Thabametsi, the main risks 

relating to flooding are those associated with rivers bursting their banks 

(fluvial floods) and the accumulation of precipitation on the surface of the 

ground (pluvial floods). Desk-based research suggests that flood events 

associated very heavy rainfall events have affected both Grootegeluk mine 

and Lephalale town in the past. During the floods in March 2014, a peak 

downpour of 230 mm in a single day was recorded (relative to average total 

precipitation levels of 52mm in March) (SAWS, 2016), exceeding the 1:50 year 

flood designs and resulting in a 30% reduction in production at the mine as a 

result of pit flooding (Exxaro, n.d.). The same event significantly impacted 

communities as described in Section 4.2.1. 

 

Generally, it is anticipated that temperature increases with climate change will 

cause more energy to be stored in the atmosphere, leading to an increase in 

precipitation intensity such that the same or more precipitation falls over a 

shorter period of time. This in turn is expected to increase the frequency and 

severity of flooding (including flash-flooding events), with impacts on runoff 

often amplified (i.e. a 10% increase in rainfall is likely to result in a larger than 

10% increase in runoff) (DEA, n.d.). Whilst dynamically downscaled climate 

change projections indicate a general increase in extreme rainfall events across 

South Africa, this trend is weaker in the Lephalale area (noting that these 

projections should be treated with caution on account of the difficulties in 

simulating extreme rainfall events) (see Table 4.2). Despite the uncertainty in 

the projections, it is important to consider the risk of increased precipitation 

intensity and flood events, should such climate change impacts materialise. It 
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is also important to note that national studies undertaken as part of the LTAS 

illustrate significant potential risks in relation to key infrastructure (bridges, 

dams and powerline crossings) across South Africa, including in Limpopo, 

experiencing design flood increases. This refers to likely increases in the 1 in 

100 year (1:100 year) annual maximum flood such that current designs do not 

provide adequate protection from extreme floods (DEA, n.d.).  

 

Risk 5a – Flood events affect the site causing equipment damage / disruption 

to operations 

 

Flooding presents a risk to the site itself both in terms of potential damage to 

assets and/or disruption to operations in the event that flood water 

accumulates at the site and does not adequately drain away, and in the event 

that key access roads are blocked due to floods. Adequate drainage systems, 

early warning systems and flood defences will all help reduce the 

vulnerability of the site to flood events. 

 

Figure 5.6 illustrates the location of the Mokolo River and its ephemeral 

tributaries relative to the project site (green/yellow shaded blocks). These 

water bodies represent a source of potential fluvial flood risk.  

Figure 5.6 Environmental Sensitivity Map for Thabametsi 1200 MW Power Plant 

Illustrating Nearby Rivers and Tributaries   

Source: Thabametsi 1200 MW Final Environmental Impact Report (Savannah 

Environmental, 2014) 

 

Maps of the relief for the broader study area illustrate that the site is located 

near the top of a shallow slope running away from the site such that the 

surface water should drain away from the site (WSP | Parsons Brinckerhoff, 

2015). In addition, the site will be raised to an elevation of 200mm above the 
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surrounding area to reduce flood risk (1). Whilst it is possible to get a very high 

level indication of potential sources of flood risk from existing studies, a 

detailed site-specific flood risk assessment should be undertaken in order 

assess flood risk, incorporating pluvial flood risk (which is affected by 

geology, drainage systems, and other factors). In line with international best 

practice, and considering the findings from the LTAS studies in South Africa, 

such flood risk assessments should incorporate potential climate change 

scenarios and/or include a climate change ‘allowance’ or buffer that ensures 

the site is designed to withstand future flood events of greater magnitude to 

what has been experienced historically (2). 

 

Risk 5b – Flood events affect the site causing polluted water overflows 

 

An increase in precipitation intensity and flooding events also poses a risk in 

terms of unplanned releases of polluted water. The risk relates to designing 

run-off water drainage systems and storage ponds on the basis of historic 

precipitation data such that these systems aren’t able to cope with heavy 

rainfall and flood events of increasing magnitude, resulting in uncontrolled 

discharges of polluted water impacting the surrounding environment. This 

risk is relevant to: 

 

 The coal storage stockyard run-off water settling pond;  

 The ash dump run-off drains and pond; and 

 The oily water drain system.    

 

The Feasibility Study refers to a coal stockyard sized for 30 day storage with a 

capacity of 375,000 tonnes, of which 23 day storage will be open stockpiles and 

the remaining 7 days dry stockpiles under cover. A recommendation is made 

for the run-off water settling pond to be located at the northern end of the 

plant to collect storm water from the stockyard, and it is advised that this 

pond is designed to receive 10 hours’ worth of rainfall from the stockyard area 

based on the maximum rainfall intensity in the past 50 years. 

 

The ash yard will be designed to accommodate 30 years of ash generated by 

the plant and will incorporate a geotechnical membrane above the ground 

surface to avoid leaching, vegetated ash embankments to avoid ash erosion, 

and run-off water drains along the perimeter of the bund wall that terminate 

in a run-off water pond. There will be a zero effluent discharge policy in place. 

Detailed information on the design of the run-off water drains and pond 

rainfall volumes in relation to maximum rainfall volumes was not available.  

 

The oily water drain system is referred to in the context of the fuel oil 

handling systems. Light diesel oil (LDO) will be off-loaded and stored in the 

                                                      
(1) As confirmed by EPC Contractor in response to ERM’s information request. 

(2) For example, flood risk assessment guidelines in the UK require developers to integrate ‘climate change allowances’ into 

flood risk assessments. These allowances reflect projected increases in peak river flows (amongst other variables) for 

different river basins and aim to ensure that resilience is built in to project during its design (UK Environment Agency, 

2016) 
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bunded LDO tank farm, and the drains in this area will be integrated into the 

plant oily water drain system. 

 

Risk 5c – Flood events affect the wider area resulting in reduced / lack of 

accessibility to the site  

 

The Lephahale area is vulnerable to flooding, as indicated in past flood events 

in 2014 (affecting both the mine and the town) and in 2008 (affecting the town) 

and causing numerous road closures and extensive damage as sections of road 

were washed away (SA People News, 2014). As such, in addition to direct 

flood risk to the site itself, flooding poses an indirect risk to the plant in the 

event that key access roads are flooded, damaged or blocked and staff and 

materials prevented from reaching the site.  

 

The D2001 provincial road has been identified as the primary access route to 

the site; as a sand/gravel road this will need to be upgraded in order for it to 

support heavy load transportation during construction and operations. Other 

key roads are the R510 between Groblers Bridge Border Post and Thabazimbi, 

providing access to the project area from the east; the R33 running eastward 

off the R510; and secondary access roads giving access to Stockpoort 

(northwest of the site) and Steenbokpan (to the west) (WSP | Parsons 

Brinckerhoff, 2015). The R33 was one of the roads that suffered extensive 

damage during the 2014 floods, as illustrated in Figure 5.7. 

Figure 5.7 Flood damages to the R33 road from Vaalwater to Lephalale in 2014   

Source: eNCA, 2014b 

 

Potential increases in heavy rainfall events in the future could increase the risk 

of disruptions as a result of flood-related infrastructure damage in the wider 

area.  
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5.2.6 Risk 6 – Risks relating to dry spells and drought (1) 

As discussed, precipitation in the region is highly seasonal with very little 

precipitation falling in the months of June, July, August and September (on 

average 3.1 mm per month). Lephalale is vulnerable to drought and has 

experienced numerous severe drought events in the past, including recently in 

late 2015 / early 2016 when Limpopo was declared a disaster area following 

lower than average rainfall as a result of the El Niño in 2015 (2) which caused 

widespread livestock losses, amongst other impacts.  

 

Climate change projections for the region indicate a likely increase in dry spell 

duration (i.e. the number of consecutive dry days) between March and 

August, i.e. in the months leading up to and the months during the dry 

season. This suggests that there is an increased risk of drought conditions 

between March and September.  

 

Risk 6a – Dry spells / drought events result in increased dust generation  

 

Dust will be generated as a result of construction activities, and during 

operations by the ash dump, coal stockpiles and limestone silos, with the 

potential to impact air quality and human health.  

 

Recycled water from processes at the plant in addition to treated plant 

wastewater and water from the ash run-off pond will be used for coal dust 

suppression systems at the ash dump, and dust extraction systems will be in 

place at the transfer and loading points of the coal bunkers, conveyors, screens 

and crushers. Dust extraction systems will also be in place at the limestone 

handling plant (WSP | Parsons Brinckerhoff, 2015). 

 

In the event of more frequent and/or longer dry spells, more water may be 

required for dust suppression. Higher average and peak wind speeds and/or 

increasing wind gusts could exacerbate this risk (see section 5.2.4 - Risk 4 – 

High wind speeds damage infrastructure). Increased water needs will either be 

met by recycled wastewater from the plant or through raw water supplies 

from the Mokolo Dam or MCWAP-2 pipelines. 

 

Risk 6b – Dry spells / drought affects communities and threatens social 

license to operate 

 

Drought conditions have historically negatively impacted local communities, 

including farmers and other rural residents directly dependent on water 

supplies for cattle farming and other agriculture. Concerns already exist 

amongst residents that water resources are being diverted from rivers and 

                                                      
(1) Note that operational risks relating to potential water shortages and/or water quality issues as a result of changing 

precipitation patterns and increased drought conditions are addressed under Risks 3a and 3b above (Section 5.2.3) 
2 El Niño and La Niña are opposite phases of what is known as the El Niño-Southern Oscillation (ENSO) cycle, which 

describes the fluctuations in temperature between the ocean and atmosphere in the Equatorial Pacific. El Niño refers to the 

‘warm’ phase of ENSO, and tends to bring about below-normal rainfall and increased drought conditions in southern 

Africa. 
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other water sources used by communities to industrial users, including power 

plants (e.g. Mail & Guardian, 2010; news24, 2012; environment360, 2016). In 

addition, poor infrastructure and lack running water is an issue for certain 

towns in Lephalale, including Marapong where residents report a lack of 

running water frequent water supply issues and shortages (Northern News, 

2015). 

 

An increase in the frequency and/or severity of dry spells and drought 

conditions is likely to increase water stress in the area and may bring about 

increased community concerns and tension in relation to depleting water 

resources in the context of the expanding mining and power industry. This in 

turn poses a risk to the company’s social license to operate. 

 

5.3 RISK ASSESSMENT & PRIORITISATION  

In order to prioritise key climate change risks to the project, including those 

for which adaptation measures are required, a high-level, qualitative risk 

assessment was undertaken based on the likelihood of a climate impact to the 

project occurring, and the severity or magnitude of the consequences to the 

project in the event of the climate impact occurring. Based on commonly used 

risk assessment approaches and risk matrices (e.g. Australian DEH, 2006; 

UKCIP 2003), five different categories were defined and scores allocated for 

both likelihood (ranging from rare (1) to virtually certain (5)) and consequence 

(ranging from insignificant (1) to catastrophic (5)). The definitions and scores 

for each likelihood and consequence category are described below. 

 

Likelihood (likelihood or probability of the climate impact occurring, given 

that the climate scenario arises):  

 Rare (1) – the impact is thought to occur only in extreme / exceptional 

circumstances (unlikely during the next 25 years)  

 Unlikely (2) – the impact could occur in some circumstances (may 

arise once in 10 – 25 years)  

 Possible (3) – the impact could occur from time to time (may arise once 

in 10 years)  

 Likely (4) – the impact is likely to occur (may arise about once per 

year)   

 Almost certain (5) – the impact is very likely to occur (could occur 

several times per year)  

 

Consequence (magnitude or severity of the consequence, should the climate 

impact occur) – noting that consequences can be of different types, e.g. 

business / operational, financial, health & safety, reputational, environmental 

and compliance (1):  

 Insignificant (1):  

                                                      
(1) Consequence definitions given for different consequence / impact types are based on research of consequence 

definitions used by other companies and institutions, including (for example) Australian DEH, 2006 and Southern Cross 

University, 2015. 
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o Negligible disruption to operations / very limited damage to 

assets 

o Insignificant financial losses 

o No / minor personal injuries (no days lost) 

o Negligible reputational impacts 

o Negligible environmental / compliance impacts (resolved 

without special action) 

 Minor (2):  

o Minor disruptions to operations (e.g. a few hours) / limited 

damage to assets  

o Minor financial losses  

o Minor injury requiring medical treatment (some days lost) 

o Reputational impacts limited to local level (e.g. local media 

coverage) and are short-term 

o Environmental / compliance impacts, though these are short-

lived and resolvable  

 Moderate (3):  

o Moderate disruption to operations (e.g. several hours)/ 

moderate damages to assets  

o Moderate financial impacts 

o Injuries resulting in numerous days lost and potential 

hospitalisation 

o Reputational impacts include regional adverse media coverage 

and some dissatisfaction to customers / isolated concerns of 

capacity to provide power 

o Environmental / compliance impacts requiring formal action 

 Major (4):  

o Major disruption to operations (e.g. plant shut-down for 

several days +) / significant damage to infrastructure or assets  

o Major financial losses  

o Single death / multiple long-term illnesses or serious injuries  

o Widespread reputational impacts – extended adverse national 

media coverage and serious concerns of capacity to provide 

power 

o Significant environmental / compliance breaches & charges 

requiring significant management efforts 

 Catastrophic (5):  

o Significant disruption to operations over a sustained period 

(several weeks +) / major damage to assets  

o Very significant financial losses threatening commercial 

viability of the plant   

o Fatality / fatalities or permanent disability / ill-health  

o Widespread reputational impacts e.g. demand for government 

inquiry and loss of confidence amongst customers over 

capacity to provide power  

o Obvious and proven breaches of legal and regulatory 

requirements with the prospect of corporate / individual 

penalties. 
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The scores allocated based on the level of likelihood and consequence for a 

specific impact can be multiplied together in order to generate an overall risk 

score (UKCIP, 2013): 

 

Risk = the probability of occurrence x the consequence of occurrence 

 

Figure 5.8 illustrates the risk matrix used to assess the level of risk, based on 

likelihood and consequence of the impacts. 

Figure 5.8 Risk assessment matrix  

 

The following risk categories are assigned using the above risk assessment 

matrix (Australian DEH, 2006):  

 

 Low (1-4) – Risks that should be monitored over time, with existing 

controls sufficient unless the level of risk increases. 

 Medium (5-10) – Risks that can be accepted as part of routine 

operations, but that require ownership / management by relevant 

staff, and continual monitoring and reporting. 

 High (11-19) – The most severe risks that can be accepted as part of 

routine operations without executive sanction. Requires continual 

monitoring and reporting. 

 Extreme (20 +) – Critical risks demanding urgent attention from senior 

management / executives. 

 

It is important to note that the risk assessment conducted as part of this study 

is a qualitative risk assessment, based on high level categories or definition of 

likelihood and consequence. This is on account of the uncertainty in relation to 

assigning specific likelihoods and consequences or impact descriptions as the 

project is not yet in existence (i.e. there is a lack of historical precedent) and 

has not yet entered detailed design phase, and also due to the uncertainties 

the climate scenarios themselves (i.e. uncertainties in projecting future 

emissions of GHGs and modelling future climatic change, inherent 

uncertainty due to natural internal variability in the climate system, and 

potential data uncertainty with respect to historical climate conditions and 

extreme weather events). It should be noted that climate change risk 

assessment is an iterative process and a more detailed, specific quantitative 

assessment of key risks should be undertaken during the detailed design and 
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planning stages to ensure the project’s design is resilient to climate and 

weather-related risks (Willows & Connell, 2003). 

 

Table 5.2 illustrates the risk scoring for the various climate-related risks 

highlighted above under present conditions, and the future time period (2040-

2060). Assessing the degree of risk for each impact under present condition as 

well as for future time period helps to assess any changes in exposure to risk 

as a result of climate change impacts (Willows & Connell, 2003). It is 

important to note that the following when reviewing the risk scores:  

 

 ‘Likelihood’ refers to the likelihood of the specific impact / risk in 

question occurring. It does not reflect the likelihood or level of 

certainty of the climate change projections. The risk assessment is 

conducted on the basis of the climate scenario for 2040-2060 being a 

reality; and  

 The scores allocated to the likelihood and consequence of the various 

impacts take into account any existing risk management measures 

planned as part of the project design (e.g. existing fire detection and 

suppression systems), as outlined in the Feasibility Study and 

through additional engagement with project engineers on climate-

related risks.  
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Table 5.2 Risk assessment under current (present day) and future (2040-2060) climate conditions  

 
Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

1 
High temperatures 
result in reduced 
thermal efficiency 

3 1 3 4 2 8 

Consequence type: Financial 
Present: Reference site conditions of 24°C are used in 
the Feasibility Study and assumed to be based on 
recent climate. Unusually high temperatures / heatwave 
events have occurred in recent years, but financial 
impacts tied to reduction in plant output and hence 
revenue are understood to be already integrated into the 
projected plant availability.  
Future: Significant increases in temperatures (average 
and maximum) are likely across the year which will 
impact on the project’s output. Considering the inability 
to exactly match the baseline periods and projections, it 
is impossible to confirm what the exact daily temperature 
changes would be in the future and hence to adjust for 
it, however as part of their planning the project has 
accounted for some variability in output. Hence the 
financial impact of this is expected to be minor.  

2a 

High temperatures and 
heatwave conditions 
pose a health risk to the 
workforce  

3 2 6 4 2 8 

Consequence type: Safety 
Present: Isolated cases of extreme high temperatures 
with the potential to cause discomfort / heat stress 
amongst workforce  
Future: Increased cases of extreme high temperatures / 
heatwaves with the potential to cause discomfort / heat 
stress amongst workforce 

2b 
High temperatures and 
heatwave events result 
in spontaneous 

3 1 3 3 1 3 
Consequence type: Safety, Financial, Environmental 
Present: Risk of sponcom exists but fire detection & 
suppression equipment will be in place to deal with any 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

combustion at the coal 
stockpiles 

events. Impact is likely to be limited to smoke generation 
Future: Increased risk of sponcom with higher 
temperatures, though not becoming ‘likely’. Impact still 
likely to be limited to smoke generation on account of 
fire detection and suppression systems in place 

2c 

Wildfires in the wider 
area disrupt access to 
the site and damage 
utilities infrastructure 

2 2 4 3 2 6 

Consequence type: Financial (Operational Disruption) 
Present: Wilfire events are known to occur in the area, 
though impacts to plant-related infratructure are likely to 
be minor  
Future: Wildfires likely to occur with increasing 
frequency, though consequences are thought to remain 
minor  

3a 

Lower than normal 
precipitation levels and 
increased drought result 
in water shortages * 

3 4 12 4 4 16 

Consequence type: Financial; Reputational (failure to 
deliver power)  
Present (considering Phase 1 Thabametsi, 630 MW): 
The MCWAP-1 will run at a high risk until MCWAP-2 
comes on-stream to enable all water requirements to be 
met (DWS, 2017). The allocations for different water 
users are determined via water use agreements 
between approved users and DWS. The project’s water 
will be ceded from Exxaro’s existing MCWAP-1 
allocations and are expected to be provided in line with 
the existing water use agreement.  
Future (considering Phase 1 & 2, 1200 MW): 
Uncertainties exist in relation to whether the surplus in 
the Crocodile River catchment will be able to meet 
demand in Lephalale, and the timings in relation to 
completion of MCWAP-2. Climate change impacts pose 
further uncertainty in relation to the ability of MCWAP-2 
to meet demands.  

3b Lower than normal 2 3 6 4 3 12 Consequence type: Financial (cost of additional water 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

precipitation levels and 
increased drought 
create water quality 
issues * 

treatment) 
Present: (considering Phase 1 Thabametsi, 630 MW): 
Water from Mokolo Dam is of a relativley good quality 
and will be treated by the plant to the required standards 
Future (considering Phase 1 & 2, 1200 MW): Water 
quality is lower in the Crocodile River catchment. Much 
of the water transferred by MCWAP-2 will be run-off 
effluent from industrial users. Climate change impacts 
are likely to exacerbate existing water quality issues and 
additional water treatment may be required  

4 
High wind speeds / wind 
gusts damage 
infrastructure 

2 2 4 3 2 6 

Consequence type: Financial (asset damage / 
operational disruption); Safety  
Present: Detailed wind data is not available; however, 
likelihood of high winds damaging infrastruture is 
considered Unlikely on account of relatively low 
windspeeds in the area. Consequence is assumed to be 
Minor on the basis that repairs can be made relatively 
quickly 
Future: Conservative assumption that wind gusts 
increase in the area with climate change such that 
Likelihood increases to Possible. Consequences are 
assumed to remain Minor. 
Note: Site-level wind speed data should be assessed 
with respect to structural design criteria (e.g. wind gust 
thresholds) to confirm likelihood & consequence ratings  

5a 

Flood events affect the 
site causing equipment 
damage / operational 
disruption  

2 3 6 3 3 9 

Consequence type: Financial (asset damage / 
operational disruption); Safety  
Present: The area is vulnerable to flooding. The 
likelihood of the site itself flooding is deemed to be low 
(unlikely) as the area will be raised 200mm above 
surrounding elevation, and topography maps suggest 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

natural drainage away from the site 
Future: Conservative assumption is made that 
precipitation intensity increases with climate change, 
causing flooding events of increased frequency / 
severity. In this scenario, in-built protection (e.g. site 
elevation) may not be sufficient to prevent flooding 
Note: A site-specific flood risk assessment is required to 
confirm likelihood & consequence ratings  

5b 
Flood events affect the 
site causing polluted 
water overflows 

3 3 9 4 3 12 

Consequence type: Environmental; Financial; Safety 
Present: The area is vulnerable to flooding. Current 
design plans for the coal stockpile run-off pond allow for 
a 1:50 year flood event, based on historical rainfall 
intensities. Recent flooding at Grootegeluk mine 
illustrates the potential for 1:50 flood events to occur. 
Details of flood design parameters for ash dump run-off 
drains and pond are not yet available  
Future: Future climate scenario assumes precipitation 
intensity increases, causing flooding events of increased 
frequency / severity. In the absence of a detailed flood 
risk assessment, consequence is assumed to be 
Moderate. 
Note: A site-specific flood risk assessment is required to 
confirm likelihood & consequence ratings 

5c 

Flood events affect the 
wider area resulting in 
reduced / lack of 
accessibility to the site 

4 2 8 4 2 8 

Consequence type: Financial (e.g. if delays in supplies / 
staff reaching site) / Safety  
Present: The area is vulnerable to flooding and 
infrastructure (including access roads to the site) have 
been damaged in the past. The consequences are 
assumed to be minor on the basis that alternative 
access routes are likely to be available and no 
significant accidents occur 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

Future: Future climate scenario assumes precipitation 
intensity increases, causing flooding events of increased 
frequency / severity. In this scenario disruption to key 
access roads could be come more frequent (though 
remaining in the ‘Likely’ category). Consequences 
remain minor, assuming alternative access routes are 
available and no significant accidents occur  

6a 

Dry spells / drought 
events result in 
increased dust 
generation 

2 2 4 3 2 6 

Consequence type: Financial (e.g. increased water 
costs for dust suppression) / Safety / Reputational (if 
communities are affected)  
Present: Dust suppression systems will be in place in 
order to minimise dust generated and are likely to be 
able to control dust generation in the event of a dry spell 
Future: More frequent and prolongued dry spells / 
droughts increase dust generation at the site. 
Consequence is considered to be Minor and relates to 
increased water requirements / costs for dust 
suppression 

6b 

Dry spells / drought 
events affect 
communities and 
threatens social license 
to operate 

3 2 6 4 3 12 

Consequence type: Reputational / Financial (e.g. if 
operations are disrupted)  
Present: Concerns already exist amongst communities 
in relation to increasing water allocations to industry / 
new power plants (e.g. Medupi), with minor reputational 
impacts at present 
Future: More frequent and prolongued dry spells / 
droughts are likely to increasingly affect communities, 
particularly those dependent on rivers or groundwater 
(e.g. rural villages and farms) but potentially also 
municipalities who may struggle with falling dam levels. 
Consequences may include widespread protests / 
reputational impacts as the power plants in the area are 
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Present climate conditions Future climate scenario (2040-2060) Notes 

Risk  
Likelihood 
of impact (L) 

Consequence 
of impact (C) 

Risk 
(L*C) 

Likelihood of 
impact (L) 

Consequence 
of impact (C) 

Risk (L*C)  

perceived to be taking water ‘from’ communities 

* Note that risks relating to water shortages and water quality issues are influenced by multiple factors, one of which is climate change. Climate-related risks to water supplies cannot be 

considered in isolation, and therefore the likelihood and consequences of water shortages (3a) and water quality issues (3b) as scored here reflect the various risk drivers as discussed 

previously. In the case of water shortages, this includes the risk of surplus water in the Crocodile River catchment failing to meet demand and risk of slower than anticipated progress 

with the construction of MCWAP-2 and/or subsequent infrastructure issues. In the case of water quality issues, this includes risk of increasing pollution in the Crocodile River 

catchment which could result from poor land-use practices and poor enforcement of WUL conditions in relation to discharges. 
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6 ADAPTATION MEASURES  

In context of climate change, mitigation of risks associated with physical 

climate-related impacts is referred to as ‘adaptation’. Climate adaptation in the 

context of capital project development can be thought of as activities to avoid, 

minimise or mitigate the business risks from (i.e. increase resilience to) 

extreme weather events and/or gradual changes in climate. Adaptation 

measures could include altering the design of the plant and associated 

infrastructure, implementing business / management procedures, and 

altering operating patterns. Adaptation measures can include ‘hard’ and ‘soft’ 

measures:  

 

 ‘Hard’ adaptation measures are measures incorporated into the 

design, including engineering measures such as physical flood 

defences, or undergrounding portions of transmission lines exposed 

high winds / storms. These measures are often more capital-intensive 

than ‘soft’ adaptation measures. 

  

 ‘Soft’ adaptation measures are measures incorporated into operational 

processes. For example, risks relating to increasing temperatures and 

heatwave conditions could be managed by procedural health and 

safety measures and policies, including shifting working times to 

avoid the hottest part of the day, or emergency response plans could 

be developed to better prepare for / manage impacts relating to 

extreme weather events. Such measures often offer more flexibility in 

terms of responding to climate change impacts than ‘hard’ adaptation 

measures. 

 

Successful adaptation will encompass a variety of physical, operational, 

management or strategic measures and will include a strong on-going review 

element to re-visit and confirm the climate change projections and impacts 

underlying the risk assessment. A key concept with regard to climate change 

adaptation is that of ‘adaptive management’. This refers to the process 

whereby climate-related risks are continually and carefully monitored such 

that management actions can be implemented, tailored and revised over time 

in relation to measured changes on the ground. Adaptive management 

approaches help to manage some of the uncertainty with respect to climate 

change impacts, and can be integrated into the management of climate-related 

risks as required by Thabametsi. 

 

Having prioritised climate-related risks to the project both under the current 

and future climate scenarios, risk mitigation (adaptation) measures are 

proposed for all Medium and High risks in Table 6.1. As the project has not yet 

entered detailed design phase, and because the climate risk assessment 
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conducted at a relatively high level and in a qualitative manner, adaptation 

measures are proposed at a high level with the intention that they can be 

considered and more formally integrated into future design iterations and 

management procedures as required.  
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Table 6.1  Potential adaptation measures   

Risk  
Risk 
(Current) 

Risk 
(Future)  

Risk management / Adaptation measures  

1 
High temperatures 
result in reduced 
thermal efficiency 

3 8 
In line with current practice, undertake an assessment of the potential impacts of the projected temperature increases on 
thermal efficiency such that potential losses are quantified.  
 

2a 

High temperatures 
and heatwave 
conditions pose a 
health risk to the 
workforce  

6 8 

Integrate risk and management of temperature and heat related illnesses into EHS plans, ensuring alignment with the 
Environmental Regulations for Workplaces, Regulation 2 (Government Notice R2281 of 16 October 1987) (1).  

Measures that may be considered include: Monitoring temperature and humidity levels across working / living areas; 
provision of cold drinking water; allowing sufficient breaks to cool down; providing adequate cooling / ventilation in 
buildings and shaded areas outside; introducing formal systems of work to limit exposure to heat (e.g. job rotation / 
shifting outdoor work to cooler times of day); and educating staff to recognise the early symptoms of heat stress. 

2b 

High temperatures 
and heatwave 
events result in 
spontaneous 
combustion at the 
coal stockpiles 

3 3 

N/A – current controls (fire detection & suprression systes) are considered adequate.  
 
Continuing monitoring is advised such that additional controls can be implemented should spontaneous combustion 
incidents increase in frequency / magnitude. 

2c 

Wildfires in the wider 
area disrupt access 
to the site and 
damage utilities 
infrastructure 

4 6 

Assess the level of risk posed to key infrastructure including power lines connecting the plant to the grid (including power 
evacuation & transmission lines). Eskom’s Transmission Vegetation Management Guidelines set out some of the key 
risks in relation to vegetation and power lines together with suggested management practices which they will implement 
(Eskom, 2006).  
Risk of wildfires in relation to water infrastructure and supplies should also be assessed. 

                                                      
(1) Notice available from: http://www.saflii.org/za/legis/consol_reg/ohasa85o1993rangnr2281716/  

http://www.saflii.org/za/legis/consol_reg/ohasa85o1993rangnr2281716/
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Risk  
Risk 
(Current) 

Risk 
(Future)  

Risk management / Adaptation measures  

3a 

Lower than normal 
precipitation levels 
and increased 
drought result in 
water shortages * 

12 16 

Ensure that risks relating to water shortages are managed on an ongoing basis, including regular monitoring of the 
plant’s water balance / demands, Mokolo dam levels, and progress with respect to MCWAP-2.  
Engage with the relevant authorities with respect to the development of water plans in the area to ensure the plant is up 
to speed with and can input into evolving developments and plans. 
Develop a contingency / response plan in the event that the site suffers from short, medium or long-term water shortages. 
Consider covering the raw water dam to reduce evaporation and therefore water demand.  
Schedule regular water balance audits to identify issues / opportunities such that water efficiency at the plant is 
maximised as far as possible. A water policy should be developed that sets out the plant’s commitments to managing and 
minimising water use. Consider setting objectives, targets and KPIs in relation to water efficiency and monitor 
performance over time (e.g. litres / kWh generated). Assign roles and responsibilities and provide staff training to enable 
objectives to be met.  

3b 

Lower than normal 
precipitation levels 
and increased 
drought create water 
quality issues * 

6 12 

Ensure that risks relating to water quality issues are managed on an ongoing basis, including regular monitoring of 
incoming water quality from Mokolo Dam and MCWAP-2. 
Develop a contingency / response plan in the event that water quality deteriorates in the future. This may include making 
additional financing available for additional water treatment infrastructure on site.  

4 
High wind speeds / 
wind gusts damage 
infrastructure  

2 6 

Obtain site-specific wind data such that peak wind speeds and gusts can be characterised. 
Design buildings and associated infrastructure to withstand peak wind speeds, including an additional buffer for potential 
climate change impacts (i.e. gusts of increased strength) where possible. Where it is not feasible to do so, ensure 
continued monitoring of wind speeds / impats such that additional mitigation measures can be implemented in future if 
required (e.g. additional support to pylons and other structures).  
Ensure regular maintenance checks to check for wind-related damage (including in trasmission infrastructure e.g. pylons) 
and ensure any damages can be adquately rectified / fixed. 
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Risk  
Risk 
(Current) 

Risk 
(Future)  

Risk management / Adaptation measures  

5a 

Flood events affect 
the site causing 
equipment damage / 
operational 
disruption  

6 9 

Undertake a detailed site-specific flood risk assessment to highlight areas vulnerable to flooding and to identify flood 
defence measures to be integrated into the plant’s design.  
Note that further aassessment of site-specific flood risks and impacts together with capital costs will be required to 
confirm options (1). 

5b 

Flood events affect 
the site causing 
polluted water 
overflows 

9 12 

Undertake a detailed site-specific flood risk assessment to highlight areas vulnerable to flooding and to identify flood 
defence measures to be integrated into the plant’s design.  
Note that further assessment of site-specific flood risks and impacts together with capital costs will be required to confirm 
options. 

5c 

Flood events affect 
the wider area 
resulting in reduced / 
lack of accessibility 
to the site 

8 8 

Assess the level of risk posed in relation to flood damage to key access roads, based on past events and considering the 
current state of repair of the roads.  
Develop a contingency plan in the event that staff / materials are unable to reach the site during flood events. This could 
involve highlighting alternative transport modes / access routes, and (for key materials) ensuring sufficient stocks exist at 
the site to minimise the impact of delays. 

6a 

Dry spells / drought 
events result in 
increased dust 
generation 

4 6 
Monitor dust levels from the ash dump, coal stockpiles and limestone silos.  
Ensure that increased volumes of water can allocated to dust suppression systems as required during dry spells / periods 
of elevated dust generation. 

6b 

Dry spells / drought 
events affect 
communities and 
threatens social 
license to operate 

6 12 

Communicate (publicly) the site’s water management policy and provide regular updates on performance in relation to 
water consumption and efficiency. 
Consider developing / contributing to community funds linked to improving water access and infrastructure, and 
participation in community forums to engage with communities on water-related concerns. 

                                                      
1 Accommodating potential increases in flood severity by designing to higher flood risk levels is increasingly common across jurisdictions. For example, the UK Government’s proposal for a new high speed railway in the UK 

connecting London to the north of England will use one meter freeboard above the 1 in 1000 year flood levels to address potential increases in future flood risks, and railway drainage systems will be designed to accommodate 

storms up to the 1 in 100 year flood level, including a 30% increase or ‘allowance’ for climate change (U.S. Department for Transport, 2015).  
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Table 6.2 below summarises the risk scoring under present conditions, future 

climate conditions (2050s), and future climate conditions with adaptation (risk 

mitigation) measures implemented (‘residual’ risk). It is important to note 

that this provides a high level indication of residual risk levels. More 

detailed studies into each risk and the mitigation brought about by the various 

adaptation measures is required to confirm and verify these rankings. 

 

Table 6.2 Assessment of baseline and future risk, including residual risk after the 

implementation of adaptation measures  

Risk  
Risk 
(Present) 

Risk 
(2050s) 

Residual 
Risk (2050s, 
after 
adaptation) 

Notes in relation to 
residual risk scoring  

1 
High temperatures 
result in reduced 
thermal efficiency 

Low Medium Medium 

This is understood to 
be monitored 
continuously by the 
project in relation to 
their guaranteed 
output and will be 
managed accordingly.  

2a 

High temperatures 
and heatwave 
conditions pose a 
health risk to the 
workforce  

Medium Medium Low 

Assumes measures 
are in place such that 
the workers are rarely 
exposed to 
prolongued periods of 
high temperatures  

2b 

High temperatures 
and heatwave events 
result in spontaneous 
combustion at the 
coal stockpiles 

Low Low Low  

2c 

Wildfires in the wider 
area disrupt access to 
the site and damage 
utilities infrastructure 

Low Medium Low 

Assumes control 
measures are in 
place such that the 
risk of wildfires 
impacting 
infrastructure is Low 

3a 

Lower than normal 
precipitation levels 
and increased 
drought result in 
water shortages * 

High High High 

Residual risk remains 
high due to limited 
site-level control over 
broader water risk 
context 

3b 

Lower than normal 
precipitation levels 
and increased 
drought create water 
quality issues * 

Medium High High 

Residual risk remains 
high due to limited 
site-level control over 
broader water risk 
context 

4 
High wind speeds / 
wind gusts damage 
infrastructure 

Low Medium Low 

Assumes buildings 
and infrastructure 
design to withstand 
maximum historical 
wind speeds / gusts + 
additional buffer for 
cimate change 
impacts 
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Risk  
Risk 
(Present) 

Risk 
(2050s) 

Residual 
Risk (2050s, 
after 
adaptation) 

Notes in relation to 
residual risk scoring  

5a 

Flood events affect 
the site causing 
equipment damage / 
operational disruption  

Medium Medium Low 
Assumes site is 
designed to 1:200 
year flood level 

5b 

Flood events affect 
the site causing 
polluted water 
overflows 

Medim High Low 

Assumes site & 
drainage systems / 
ponds are designed 
to 1:200 year flood 
level 

5c 

Flood events affect 
the wider area 
resulting in reduced / 
lack of accessibility to 
the site 

Medium Medium Medium  

6a 

Dry spells / drought 
events result in 
increased dust 
generation 

Low Medium Low 

Assumes additional 
water can be made 
available for dust 
suppression  

6b 

Dry spells / drought 
events affect 
communities and 
threatens social 
license to operate 

Medium High Medium 

Assumess community 
funds / engagement 
activities help to build 
positive relations but 
doesn’t negate 
concerns / perception 
of industrial users in 
the catchment  

 

Table 6.2 illustrates the potential for the implementation of the various 

adaptation measures to reduce the risk level in numerous cases. Two risks 

remain ‘High’. The risks relating to water shortages and water quality issues 

remain high. This is because these risks are affected by numerous drivers, a 

number of which the plant has limited influence over. The plant will rely on 

the successful implementation of the water reconciliation schemes driven by 

the relevant WMAs and CMAs to ensure adequacy of water supplies in 

Lephalale in the future, and whilst measures can be implemented to minimise 

the plant’s impact with regard to water resources, the plant is likely to have 

more limited control and influence over the broader water planning context.  

 

Three risks are ranked as ‘Medium’ following the implementation of 

adaptation measures. These include the risk of plant efficiency losses due to 

increasing temperatures, the risk of flood events affecting the wider area and 

causing reduced accessibility to the site, and the risk of increasing dry spells 

and drought conditions affecting the plant’s social license to operate. Again, in 

these cases there are actions that the plant can take to reduce risks, but likely 

only to a certain extent. There are limited options to minimise the impact of 

temperatures on plant efficiency losses though this is continually assessed in 

relation to project energy output guarantees. In the case of floods affecting the 

wider area, the plant is reliant on the existing roads and transport routes in the 

area in terms of being able to make use of alternative access routes. In the case 

of community concerns around industrial users’ water consumption in the 
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area in the context of increasing future water stress, the plant can implement 

actions to improve community relations and address concerns, but this may 

not be sufficient to address more widespread concerns in relation to water 

shortages, should the area come under pressure due to lower dam levels 

and/or delays or issues encountered with the implementation of the water 

transfer scheme into the area (MCWAP-2). 

 

It is considered that the remaining risks could be reduced to ‘Low’ following 

the successful implementation of the recommended adaptation measures.  



56 

 

7 CONCLUSIONS AND RECOMMENDATIONS  

The CRA has identified a number of key climate-related risks to the 

Thabametsi 1 200 MW power plant. The project is located in a water scarce 

area that is vulnerable to climate and weather extremes, including high 

summer temperatures, floods (particularly during the summer rainfall season 

between October and May), and droughts and wildfires. Climate change 

projections for the site, assuming a high emissions scenario and looking to the 

2050s, suggest increasing average and maximum temperatures and heatwave 

events, increased frequency and severity of drought events, and higher risk of 

wildfires. There is disagreement amongst climate models on future changes to 

seasonal and annual precipitation levels and precipitation intensity, with some 

suggesting increases and others suggesting decreases, meaning that both 

scenarios need to be considered. Similarly, there is little data available on 

baseline and future projected wind speeds and wind gusts in the area, and 

future increases in the strength of wind gusts cannot be ruled out. 

 

Based on analysis of current project plans and design specifications, and based 

on a qualitative consideration of the likelihood and consequence (severity) of 

impacts to the project, should the climate-related risks play out, the following 

top risks are identified (all of which are rated ‘high’, but not ‘extreme’, in the 

risk assessment matrices in the previous section):  

 Water availability in the Mokolo / Limpopo Water Management Area 

(WMA) North, and the Crocodile (West) WMA could be impacted by 

climate change. The Mokolo Crocodile (West) Water Augmentation 

Project Phase 1 (MCWAP-1) (water source for Phase 1 of the project) is 

currently operational with supply based on existing allocations, and 

understood to be in line with the agreements between DWS and 

various water users of the scheme. MCWAP-1 is operating at a high 

risk until the water transfer infrastructure from the Crocodile (West) 

catchment, via the Mokolo Crocodile (West) Water Augmentation 

Project Phase 2 (MCWAP-2) is available. MCWAP-2 will rely on run-

off from industrial users in the highly developed Crocodile River 

catchment, including those around the metropolitan areas of 

Johannesburg, Pretoria and Midrand, and there is some uncertainty in 

relation to the surplus that will be available from this catchment versus 

future demand in the Lephalale area.  

 In the context of potentially increasing water stress, and considering 

the high proportion of industrial users in both the Mokolo and the 

Crocodile (West) river catchments, water quality is likely to pose an 

increasing risk. Water from the Mokolo dam is currently of a good 

quality, but may come under strain considering increased industrial 

use in the region and climate change impacts which bring about 

increased erosion and sedimentation risks. Baseline quality in the 
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Crocodile (West) catchment is poor on account of the significant 

number of industrial and agricultural users, and there is potential for 

this to be exacerbated under a scenario of increased heavy rainfall 

events and associated increases in run-off. It is noted that the project is 

expected to have minimal impacts on water resources as it has been 

designed to be a zero liquid effluent discharge plant and will not use 

groundwater resources (Savannah, 2016). 

 The Mokolo river is prone to flooding, affecting the mine adjacent to 

Thabametsi in addition to communities in and around Lephalale in the 

past. Whilst there is uncertainty in the precipitation projections for the 

site, national studies identify significant risks relating to flood risks 

increasing over time such that flood design standards are exceeded. 

Whilst noting that a detailed flood risk assessment has not yet been 

conducted, this poses a potential risk in relation to infrastructure 

damage and also in relation to polluted water overflows from the ash 

dump ponds and other polluted water drainage / storage systems. 

 Concern exists amongst some residents that limited water resources 

are being diverted away from communities and farms to industrial 

users including mines and power plants. Water infrastructure issues 

exist in some communities and farms have suffered from drought 

impacts in the past. There is a risk that, under a scenario of increasing 

water stress in the region, industrial users are increasingly ‘blamed’ for 

water shortages, and this may threaten the social license to operate for 

industrial users in the region. It is however noted that the project water 

demand is small, for example with Phase 1 of the project taking up less 

than 1.8% of the Mokolo Dam’s water yield (in a 1 in 200 scenario 

which is used for planning purposes). 

A number of high level risk mitigation (adaptation) options are proposed in 

order to help manage and reduce the risks identified. For some risks (e.g. risk 

of floods and high winds) additional, more focused studies are required in 

order to understand the level of risk posed. In a number of cases, an adaptive 

management approach can be followed such that risks are monitored over 

time, and adaptation plans can be tailored and implemented based on climate 

impacts ‘on the ground’. In other cases, it may be prudent based on final 

studies to integrate ‘hard’ adaptation measures into the project’s design to 

mitigate against future risks; for example, integrating a ‘buffer’ into planned 

flood defences (e.g. additional raising of key infrastructure above ground level 

and/or additional drainage capacity at the site) and installing a cover for the 

raw water dam to reduce evaporative losses. The implementation of the 

various measures identified will help to increase the resilience of the project to 

future climatic changes. It is noted that some of the adaptation measures 

identified will be beyond the project’s span of control and fall under the 

responsibility of other entities such as Eskom or the regulatory/ planning 

authorities. 
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It is recommended that the findings from the CRA are further investigated as 

the project progresses and that the risk assessment and risk register is 

continually revisited, updated and refined over time. Procedures (integrating 

with project-level risk management) should be put in place in order to track 

risks over time and a register of adaptation actions (relating to monitoring, 

management measures, and technical adaptation measures and projects) 

should be developed and maintained. This process should be integrated into 

plant-level risk management procedures and risk registers that cover broader 

business/project risk (e.g. political, economic, social etc.). Finally, it will be 

important for someone or a team of individuals to have ownership of both the 

climate risk assessment process, and associated risk (and mitigation project) 

registers.  
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GLOSSARY OF TERMS 

Circulating fluidised 
bed (CFB) 
combustion 
technology 

Combustion systems whereby the fuel is crushed 
(rather than pulverized), and is suspended in a 
fluidized bed on upward-blowing jets of air during 
the combustion process. A cyclone filter is used to 
separate solid material from the hot flue gases, and 
these solids are re-circulated into the bed. Limestone 
can be added to capture sulphur, significantly 
reducing SO2 emissions to the atmosphere.  

GHG (Greenhouse 
Gas) 

A gas that contributes to the greenhouse effect by 
absorbing infrared radiation. Unless indicated 
otherwise, GHG emissions are made up of CO2, CH4, 
N2O, HFCs, PFCs and SF6. 

Emissions factor The average emission rate of a given GHG for a given 
source, relative to units of activity (e.g. tonnes CO2e 
per litre diesel; tonnes CO2e per kWh; etc.) 

Equator Principles A risk management framework adopted by financial 
institutions for determining, assessing and managing 
environmental and social risk in projects. 

INDC (Intended 
Nationally 
Determined 
Contribution) 

Term used under the United Nations Framework 
Convention on Climate Change (UNFCCC) for 
reductions in greenhouse gas emissions that all 
countries that signed the UNFCCC were asked to 
publish in the lead up to the 2015 United Nations 
Climate Change Conference held in Paris, France in 
December 2015. 

Pulverised coal 
combustion (PCC) 
technology 

Coal is ground (pulverised) into a fine powder and is 
injected into the boiler and combusted to raise steam, 
using water flowing through tubing in the body of the 
combustor, for the steam-turbine generator. Particle 
residence time in the boiler is typically 2-5 seconds. 

tCO2e  Tonnes of carbon dioxide equivalent, a measure that 
expresses the impact of non-CO2 greenhouse gases 
(CH4, N2O etc.) in terms of the equivalent amount of 
CO2 that would create the same warming.  

National 
Communications (to 
UNFCCC) 

Reports that must be submitted by all Parties to the 
UNFCCC in order to provide information on their 
GHG inventory and actions taken to address climate 
change. 
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EXECUTIVE SUMMMARY 

Introduction and methodology 

This Report sets out an assessment of the greenhouse gas (GHG) emissions 
(carbon footprint) associated with the 1 200 MW Thabametsi Power Station in 
Lephalale, Limpopo Province, South Africa (the ‘Project’), proposed under the 
South African Department of Energy (DoE)’s Coal Baseload Independent 
Power Producer (IPP) Procurement Programme (‘Coal Baseload IPP 
Programme’). The plant will be built in two phases of 630 MW(1) (Phase 1) and 
570 MW (Phase 2). The impact of these GHG emissions (and therefore the 
impact of the project in terms of contribution to global climate change) is 
assessed by way of comparing estimated annual operational GHG emissions 
from the project with South Africa’s baseline and projected annual GHG 
emissions, through reference to GHG magnitude scales for projects from 
various lender standards, and through the benchmarking of the project’s 
emissions and energy performance against other coal-fired power stations in 
South Africa and worldwide. In addition, the degree to which the planned 
project is consistent with South Africa’s stated climate change and energy 
policy is also considered. 
 
Revisions between v1 and v2 of the Report 
 
This revised v2 of the Report responds to comments made by stakeholders in 
relation to v1 of the Report, issued in January 2017.  Specifically: 
 

• it applies more accurate calculation methods based on ‘Tier 3’ 
technology-specific GHG emission factors as opposed to generic ‘Tier 
1’ emission factors (2) to assess the projected GHG emissions from the 
proposed Thabametsi plant and to compare these against the emissions 
of other coal-fired power plants on the South African grid.  The use of 
‘Tier 3’ emission factors will become more widely used in South Africa 
following the implementation of the National Greenhouse Gas 
Emission Reporting Regulations, which were gazetted on 3 April 2017; 

• it clarifies the contribution made by different GHGs (specifically CO2, 
CH4 and N2O) to the overall GHG emissions of the proposed 
Thabametsi plant (in tonnes of CO2e)(3)  

• it updates and expands the comparison of GHG emissions from the 
proposed Thabametsi plant against the GHG emissions of other coal-
fired power plants on the South African grid, specifically those plants 
that are scheduled for retirement in the period before 2030, in an effort 

 
(1)The restriction of cap capacity of 600MW in the RFP refers to net capacity and not installed capacity. Net capacity for 
Thabametsi phase 1 will be about 567 MW.  
(2) An explanation of the differences between 'Tier 3' and 'Tier 1' emission factors is provided in Section 2.2. 
(3) The difference between CO2 and CO2e is provided in Section 2.2 
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to assess the impact of the proposed plant on South African GHG 
emissions.   

 
GHG emissions from the Project 

Data for the calculation of emissions from the plant’s construction and 
decommissioning was sourced from the decommissioning study prepared by 
WSP | Parsons Brinckerhoff, and by way of a GHG data request issued to the 
Project developer. Data for the calculation of operational emissions was 
sourced from the 630 MW (Phase 1) Project feasibility study prepared by WSP 
| Parsons Brinckerhoff with the assumption that emissions associated with the 
second 570 MW phase would be the same as estimated for Phase 1 per MW. 
Phase 1 will comprise two 315 MW steam turbine generators, and will use 
circulating fluidised bed (CFB) technology at sub-critical steam conditions.  
 
Total Scope 1 and 2 GHG emissions during the construction of the 1 200 MW 
plant are estimated to be 261 707 tCO2e, and total GHG emissions from 
decommissioning the plant are estimated to be 3 736 tCO2e. Annual GHG 
emissions for the final 1 200 MW plant are estimated to be 9 879 522 t CO2e 
(9.9 Mt CO2e), assuming a baseload supply scenario. Assuming the same load 
factor and operating patterns and not accounting for any decrease in thermal 
efficiency over time, total (cumulative) estimated operational emissions over 
the 30 year lifetime of the 1 200 MW plant are estimated at 296 Mt CO2e. As 
such, operational emissions account for >99.9% of total GHG emissions over 
the lifetime of the plant (see Table 0.1 below). The plant’s thermal efficiency is 
36.25%, and its GHG emissions intensity factor is estimated to be 1.23 t CO2e 
per MWh generated. 
 

Table 0.1 Thabametsi’s GHG emissions over its life-cycle, split by activity (1) 

Source of emissions Estimated GHG emissions (tCO2e) % 
Construction 261 707 0.088% 
Operations 296 385 671  99.911% 
Decommissioning 3 736 0.001% 
TOTAL 296 651 114 100% 

 
Magnitude of the Project’s GHG emissions 

Based on South Africa’s current and future projected national GHG emissions, 
the project’s GHG emissions during operations are expected to comprise 1.7 – 
2.5% of South Africa’s national emissions in 2021, rising to 2.3 – 4.7% in 2050. 
The magnitude of the project’s emissions (9.879 million t CO2e per year) is 
Very Large based on a GHG magnitude scale drawing from various 
international lender organisation standards including standards set by the 

 
(1) It is assumed that the plant will operate at the same load factor annually, despite decrease in thermal efficiency. This 
will slight decrease in electrical output yearly. 
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International Finance Corporation (IFC), European Bank for Reconstruction 
and Development (EBRD) and Equator Principles (EP).  
 
Benchmarking performance and rationale for selected technologies  

The plant’s thermal efficiency (36.25%) is relatively high for subcritical plants; 
however, the calculated emissions intensity of 1.23 kg CO2e/kWh is higher 
compared to some other subcritical plants on account of the low coal quality 
being used and the choice of technology. Improved thermal efficiencies and 
lower emissions intensities for coal fired power plants can be achieved 
through the use of supercritical steam technologies. However, such 
technologies are not feasible for the plant, which is designed to meet the DoE’s 
Baseload Coal IPP Procurement Programme key requirements in relation to 
capacity (individual projects are restricted to 600 MW), redundancy (which 
should be maximised, reflected in the selected configuration of four 150 MW 
boilers and two 300 MW steam units per 600 MW phase for Thabametsi), and 
low cost of generation (CFB plants are able to use lower quality, cheaper coal 
and to deliver electricity at a relatively low tariff). The use of supercritical 
steam is limited in CFB plants or indeed other (non-CFB) coal-fired power 
plants that are not of sufficiently large capacity to justify the higher capital 
costs associated with supercritical steam technologies. Also important to note 
is the selection of dry cooling technologies for Thabametsi which serve to 
reduce water requirements for the plant, but increase the auxiliary load and 
negatively impact on the plant's thermal efficiency.  
 
The plant has an estimated emissions intensity of 1.23 t CO2e / MWh 
generated based on total estimated annual GHG emissions and total electricity 
generated and sent to the grid (i.e. excluding plant auxiliary consumption and 
any losses from transmission and distribution). The total emissions intensity 
factor for Eskom’s coal-fired power plants was calculated based on data 
published by Eskom for 2010-11 at  1.05 t CO2e / MWh,. By 2021-22, when 
the Thabametsi plant is estimated to come into operation, the emissions 
intensity specific to Eskom’s coal fired power plants is projected by ERM, 
using IPCC Tier 3 emission factors, at approximately 1.05 t CO2e / MWh, 
including Kusile and Medupi, and accounting for loss in thermal efficiency 
over time. 
 
It is important to note that all of Eskom's five coal-fired power plants 
(Camden, Hendrina, Grootvlei, Kriel and Komati) which are scheduled by 
Eskom for decommissioning prior to 2020 have relatively high GHG emission 
intensities compared to this average intensity factor. The GHG intensity of 
electricity generated by these five plants is summarised in Table 0.1 below.  
By 2021/22 it is projected that the proposed Thabametsi plant will have 
similar emissions intensity to the five power plants (Camden, Hendrina, 
Grootvlei, Komati, Kriel), if those power plants remain in operation until 2021-
22.  This is a result of the relatively high N2O emissions from the proposed 
Thabametsi plant, which otherwise has a lower CO2 emissions intensity than 
all the five plants scheduled for decommissioning (See Table 0.2 and Figure 
0.1). 
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Table 0.2 Estimated emissions intensity of proposed Thabametsi plant vs. Eskom coal-
fired power plants scheduled for decommissioning before 2030 

Name of Power plant 

tCO2 / 
MWh  
(CO2 

Only) * 
 

tCO2e 
/MWh 

(CO2, CH4 
and N2O)** 

tCO2 / 
MWh  
(CO2 
Only)  

 

tCO2e /MWh 
(CO2, CH4 and 

N2O)** 

2010/11 data Projected 2021/22 data*** 

Thabametsi   1.02 1.23 

Eskom 
Power Plants 

Camden ***** 1.24 1.25 1.24 1.25 

Hendrina  1.18 1.19 1.32 1.33 

Komati ***** 1.26 1.27 1.26 1.27 

Grootvlei  1.24 1.25 1.36 1.36 

Kriel 1.04 1.04 1.24 1.24 

Average for 
Camden, 
Hendrina, 
Grootvlei, Kriel 
and Komati**** 

1.14 1.14 1.22 1.28 

Average for all 
Eskom coal-fired 
plants 

1.04 1.05 1.05 1.05 

 
* as stated in Eskom (2011).  These figures reported by Eskom include CO2 only and not CH4 
or N2O.  
** Calculated by ERM using IPCC (2006a) 
*** Projected by ERM based on the average observed energy efficiency loss of the power plants 
over the period 2009/10 – 2013/14 reported by Eskom (2017). The average for Eskom coal-fired 
power plants in 2020/21 includes Kusile and Medupi, which have lowered the average 
significantly. The average is calculated as total CO2e for the 5 plants per total MWh of the 5 
power plants.  
**** Average emissions/MWh for these 5 plants, calculated based on total emissions / total 
electricity generated. 
***** Camden and Komati were Returned To Service during the 2009/10 – 2013/14  period, 
which included refurbishments to the plants, and resulted in peaking of their thermal 
efficiencies, hence their  projected emission intensity values in 2021/2022 are similar to 
2010/2011 values.  
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Figure 0.1 Comparison of Thabametsi’s GHG emission intensity (TonsCO2e/MWh) with 
the projected 2021-22 GHG emission intensity of Eskom’s coal fleet. 

 
 
 
Figure 0.1 shows that while Thabametsi’s subcritical circulating fluidized bed 
(CFB) technology releases similar amounts of CO2 and CH4 per MWh with 
Eskom’s pulverized coal technology, CFB tends to release much larger 
quantities of N2O(1). N2O emissions account for about 17% of Thabametsi’s 
total annual emissions while N2O emissions only account for 0.8% of Eskom’s 
projected total GHG emissions from coal-fired power plants. Overall, whilst 
CFB technologies offer major advantages including reduced emissions of 
nitrous oxides (NOx) and sulphur dioxide (SO2), and water use reduction 
through the use of in-situ SO2 mitigation (rather than ‘wet’ FGD units),  their 
N2O emissions remain high. 
 
 
Alignment with South Africa’s energy and climate change policies  

A number of key national energy and climate change policies and plans are 
reviewed in this Report, including the Integrated Resource Plan for Electricity 
(‘IRP’) 2010-2030 and the National Climate Change Response Policy 
(‘NCCRP’), both published in 2011, in order to assess the extent to which the 
Project is in line with South African energy and climate policy. The 
promulgated IRP 2010-2030 (2011) factors in an increase in generating capacity 
to meet future demand, incorporating provision for new coal but with an 

 
(1) According to the 2006 IPCC guidelines sub-critical CFB plants emit 61 kg of N2O per Terajoule of energy input, 
compared to pulverized coal plants which range between 0.5 and 1.4 kg N2O. 
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emphasis on low-carbon energy sources including nuclear power and 
renewables such that South Africa’s dependence on coal-based electricity 
generation is reduced. In line with this, the Independent Power Producers 
Procurement Program (IPPPP) has the mandate to procure energy from 
Independent Power Producers (IPP) aligned to the capacity allocated to 
different electricity generation sources in the IRP, and the Department of 
Energy (DoE) has allocated 2 500 MW to be sourced through the Coal 
Baseload IPP Programme, under which the application for the development of 
the Thabametsi Power Project (Phase 1 – 630 MW) sits. In parallel, South 
Africa’s NCCRP outlines a ‘Peak, Plateau and Decline’ (‘PPD’) GHG emissions 
trajectory whereby South Africa’s emissions should peak between 2020 and 
2025, plateau for approximately a decade, and then decline in absolute terms 
thereafter, and based on this the country has pledged to reduce emissions by 
34% and 42% below Business As Usual (BAU) emissions in 2020 and 2025, 
respectively.  
 
Studies using different national GHG emissions trajectory scenarios and 
applying the IRP 2010-2030 (2011) projections for the energy sector suggest 
that the 34% and 42% commitments can be met, but that beyond 2040, it will 
not be possible to track the PPD trajectory based on the assumptions outlined 
in the IRP 2010-2030. As such, more aggressive decarbonisation of South 
Africa’s energy supply will be needed in future iterations of the IRP extending 
beyond 2030 if the PPD targets are to be met.  
 
Impact assessment significance rating 

Based on the analysis of the magnitude of the Project’s GHG emissions (Very 
Large), and informed by the findings from the benchmarking assessment and 
the impact on the national grid emissions factor, the overall significance rating 
for the Project is High (Negative). In the absence of abatement technologies 
such as CCS, which has not been demonstrated to be commercially feasible in 
South Africa, all coal-fired power plants will fall into this category of High 
(Negative) due to their GHG emissions, including, for example, Eskom’s 
Kusile and Medupi coal-fired power plants currently under construction. It is 
therefore important to consider the impact assessment findings within the 
context of South Africa’s national energy plans including the planned 
increases in baseload power to meet needs and supply security, the role of 
coal to meet increased baseload power requirements as set out by the DoE, 
and the key objectives of the Coal Baseload IPP Programme in terms of 
providing a rationale for the development of this Project. 
 
Emission management measures 
 
Numerous GHG emissions management measures are proposed for inclusion 
in the Environmental Management Plan (EMP) with the objective to minimise 
GHG impacts as far as possible by maintaining and maximising plant thermal 
efficiency over time. These include: the development of a GHG management 
policy and plan and allocation of associated responsibilities; tracking and 
reporting GHG emissions and emissions intensity over time; assessing and if 
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appropriate implementing specific measures to reduce emissions such as flue 
gas and cooling system heat recovery recycling systems and co-firing with 
low-carbon, sustainable biomass in the future; and undertaking scheduled 
maintenance as well as major maintenance re-hauls to recover efficiency 
losses. GHG management measures are also included for the construction and 
decommissioning phases, centred on minimising emissions from land-use 
change, and minimising fuel and electricity use and emissions in stationary 
and mobile vehicles and equipment, and in buildings. 
 
Conclusions 
 
The operation of the 1 200 MW Thabametsi Power Station under the South 
African DoE’s Coal Baseload IPP Programme will result in significant GHG 
emissions, projected to be 9.879 million t CO2e per year (1) .  The emissions 
are of a similar but slightly lower magnitude per kWh generated than those 
from the Eskom coal-fired power plants which are scheduled to be 
decommissioned around the time of the Thabametsi plant’s entry into service.  
  
The choice of technology and specifications for this Project were informed by 
the technical requirements of the DoE as set out in the bid criteria under the 
Coal Baseload IPP Procurement Programme established under the IRP 2010, 
including the requirements for proven technology and tariff cap of 
ZAR0.82/KWh.   

 
(1) In line with international good practice, such as that advocated by the IFC Performance Standards, this report does not 
attempt, nor is it appropriate, to try to calculate the climate change impacts in the broader study area that will be due 
specifically to emissions from a single source, such as the Thabametsi Power Station.  In line with international good 
practice, this report calculates the projected GHG emissions from the project, across its lifetime.  It compares those 
emissions against appropriate comparators and reference benchmarks in South Africa and globally, and considers their 
relevance in the context of South Africa’s national GHG emissions and policy. 
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1 INTRODUCTION 

This Report sets out an assessment of the greenhouse gas (GHG) emissions 
(carbon footprint) associated with the construction, operations and 
decommissioning of the 1200 MW Thabametsi Power Station in Lephalale, 
Limpopo Province, South Africa (the ‘Project’), proposed under the South 
African Department of Energy (DoE)’s Coal Baseload Independent Power 
Producer (IPP) Procurement Programme (‘Coal Baseload IPP Programme’). 
The impact of these GHG emissions (and therefore the impact of the Project in 
terms of contribution to global climate change) is assessed by way of 
comparing estimated annual GHG emissions from the Project with South 
Africa’s baseline and projected annual GHG emissions, through reference to 
GHG magnitude scales for projects from various lender standards, and 
through the benchmarking of the project’s emissions and energy performance 
against other coal-fired power stations in South Africa and worldwide. In 
addition, the degree to which the planned project is consistent with South 
Africa’s stated climate change and energy policy is also considered, including 
comparison with the country’s Peak, Plateau and Decline (PPD) target. 
 
The Report also includes an assessment of measures for improving 
operational efficiency at the power plant, and highlights options to manage 
and reduce project-related GHG emissions during its operation.  
 
This revised v2 of the Report responds to comments made by stakeholders in 
relation to v1 of the Report, issued in January 2017.  Specifically: 
 

• it applies more accurate calculation methods based on ‘Tier 3’ 
technology-specific GHG emission factors as opposed to generic ‘Tier 
1’ emission factors (1) to assess the projected GHG emissions from the 
proposed Thabametsi plant and to compare these against the emissions 
of other coal-fired power plants on the South African grid.  The use of 
‘Tier 3’ emission factors will become more widely used in South Africa 
following the implementation of the National Greenhouse Gas 
Emission Reporting Regulations, which were gazetted on 3 April 2017; 

• it clarifies the contribution made by different GHGs (specifically CO2, 
CH4 and N2O) to the overall GHG emissions of the proposed 
Thabametsi plant (in tonnes of CO2e)(2)  

• it updates and expands the comparison of GHG emissions from the 
proposed Thabametsi plant against the GHG emissions of other coal-
fired power plants on the South African grid, specifically those plants 
that are scheduled for retirement in the period before 2030, in an effort 
to assess the impact of the proposed plant on South African GHG 
emissions.   

 
(1) An explanation of the differences between 'Tier 3' and 'Tier 1' emission factors is provided in Section 2.2. 
(2) The difference between CO2 and CO2e is provided in Section 2.2 
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Figure 1.1 illustrates the location of the proposed facility near Lephalale, 
Limpopo Province, South Africa. 

Figure 1.1 Location of the Thabametsi Power Station 

 
1.1 ABOUT ERM 

ERM is a leading provider of sustainability services, covering the full 
spectrum of environmental, health and safety, risk and social consulting 
issues. ERM established a permanent presence in Sub-Saharan Africa in 2003 
and has offices in South Africa (Cape Town, Durban, and Johannesburg), 
Kenya (Nairobi) and Mozambique (Maputo). ERM has over 180 staff involved 
in environmental and social projects throughout the continent.  
 
ERM Southern Africa’s Air Quality and Climate Change Practice comprises a 
team of dedicated professionals with experience in a wide range of climate 
change mitigation and adaptation services and links to other ERM climate 
change professionals across the region and globally. Since ERM established a 
presence in South Africa, we have developed over 60 carbon footprints in 
South Africa alone. In addition, we have reviewed South Africa’s National 
Greenhouse Gas Inventory for two different reporting periods, financially 
quantified the physical risks of climate change for clients and assisted others 
with identifying realistic and achievable energy savings opportunities. ERM 
has supported numerous clients with GHG assessments in capital project 
development as part of the Environmental Impact Assessment (EIA) process 
in South Africa and globally, applying a methodology that draws on guidance 
from international lender standards including the International Finance 
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Corporation (IFC), European Bank for Reconstruction and Development 
(EBRD) and Equator Principles (EP). The authors of this study have 
undertaken quantitative GHG emissions assessments across the power, oil 
and gas, mining and infrastructure sectors, and have significant experience in 
the development and application of GHG and energy management strategies 
more broadly.  
 



ERM MARUBENI 

11 

2 METHODOLOGY 

2.1 IMPACT ASSESSMENT METHODOLOGY 

A traditional impact assessment is conducted by determining how the 
proposed activities will affect the state of the environment prior to 
development of a project. In the case of GHG emissions, this process is 
complicated by the fact that the impact of GHG emissions on the environment 
cannot be quantified within a defined space and time.   
 
The greenhouse effect occurs on a global basis and the geographical source of 
GHG emissions is irrelevant when considering the future impact on the 
climate. It is not possible to link emissions from a single source – such as the 
Thabametsi Power Station - to particular environmental and social impacts in 
the broader study area. The environmental and social impacts need to be 
considered on a macro level. 
 
Recently, the concept of social costs of carbon (SCC) has been considered as 
part of assessing the social impacts of GHGs, however, there are no 
established, universally-acceptable guidelines for estimating the SCC related 
to a single project, firstly due to the complex nature of climate change and its 
drivers; and secondly because any assessment of the extent of climate change 
requires value judgements about the relative importance of temporal impacts. 
In 2010 the US Environmental Protection Agency, through a presidential 
executive order, adopted a US-specific framework for estimating social costs 
of carbon as part of Environmental Impact Assessments. The 2017 Technical 
Support Document to this executive order clearly points out that there are too 
many uncertainties with such an assessment and that the models used are 
imperfect and incomplete, and as such SCC estimates should be treated as 
provisional until improved scientific and economic information is available 
(EPA, 2017). The United Kingdom recently considered policy-level 
assessments of the social costs of carbon but has not applied them at project-
level. South Africa does not have a framework for estimating SCC.  
 
As such, this specialist study does not consider the physical impacts of climate 
change resulting from increasing GHG emissions, but instead will assess the 
impact of the Project’s GHG emissions by way of:  
 

• Understanding the scale of the Project’s GHG emissions by comparing 
total emissions to GHG magnitude ratings and scales for projects 
(developments) that have been developed by various international 
lender organisations or groupings, including the IFC, the EBRD, and 
the EP; 

• Assessing the GHG performance of the Project relative to reference 
benchmarks on the GHG intensity of electricity production, including 
the GHG intensity of South Africa’s grid electricity and of other coal-
fired power plants; and 
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• Understanding of the impact of the Project on South Africa’s national 
GHG emissions inventory, and consideration of the alignment of the 
Project with the country’s climate policy and international GHG 
reduction commitments. 

 
The ‘Project’ in the context of this study refers to the proposed (final) 1 200 
MW Thabametsi coal-fired power station (1), and the Project’s impact, in terms 
of GHG emissions (and contribution to global climate change), reflects GHG 
emissions from the operation of this power station.  
 

2.1.1 Approach to Assessing Impact Significance 

The following criteria are used in order to assess impacts for the purposes of 
the specialist studies within the Thabametsi EIA: 
 
• The nature, a description of what causes the effect, what will be affected, 

and how it will be affected 
• The extent, indicating whether the impact will be local, regional, national 

or international, assigning a score of between 1 (low) and 5 (high) as 
appropriate  

• The duration, indicating whether the lifetime of the impact will be of very 
short (0-1 years, score: 1); short (2-5 years, score: 2); medium (6-15 years, 
score: 3), long (>15 years, score: 4) or permanent (score: 5);  

• The magnitude, quantified on a scale of 0 – 10, where 0 is small with no 
effect on the environment, 2 is minor with no impact on processes, 4 is low 
with a slight impact on processes, 6 is moderate resulting in processes 
continuing but in a modified way, 8 is high with processes altered to the 
extent that they temporarily cease, and 10 is very high and results in 
complete destruction of patterns and permanent cessation of processes;  

• The probability of occurrence, which describes the likelihood of the 
impact actually occurring. Probability is estimated on a scale and a score 
between 1 and 5 assigned, where 1 is very improbable (probably will not 
happen, 2 is improbable (some possibility, but low likelihood), 3 is 
probable (distinct possibility), 4 is highly probable (most likely), and 5 is 
definite (impact will occur regardless of any prevention measures); and 

• The significance, which is determined through a synthesis of the above 
characteristics using the following formula:  
S = (E + D + M) P; where 
S = Significance weighting 
E = Extent  
D = Duration 
M = Magnitude 
P = Probability  

 
1 Note that the Project will comprise two separate phases of approximately 600 MW (each). This GHG study uses data from 
the Phase 1 600 MW Feasibility Study to assess emissions from both Phase 1 and Phase 2 (the latter estimated based on 
Phase 1 emissions, i.e. for the final 1 200 MW Project. 
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The above points allocations are used to determine the significance ratings 
for each potential impact, where low, medium and high significance reflect 
<30, 30-60, and >60 points respectively.  
 

The status of the impact is described as either positive, negative or neutral, 
together with the degree to which the impact can be reversed, the degree to 
which the impact may cause irreplaceable loss of resources, and the degree to 
which the impact can be mitigated. 
 
In the context of climate change impacts associated with GHG emissions from 
the Project (this study), magnitude is the main criteria used to assess impact 
significance, since extent, duration, and probability are the same irrespective 
of the Project context and the scale of its GHG emissions, and therefore do not 
form a good basis on which to assess the significance of the impacts associated 
with GHG emissions. Specifically, the extent of GHG (climate change) impacts 
is global, the duration of the impact is permanent (CO2 has a residence time in 
the atmosphere of approximately 100 years), and there is a wide body of 
scientific evidence linking GHG emissions to global climate change impacts 
making the probability of the occurrence of the impact ‘definite’. As such, 
GHG impact significance is determined on the basis of the assessment of the 
magnitude of the emissions using benchmarks from international lender 
standards, further informed by reference benchmarks on the GHG intensity of 
electricity production for similar facilities and according to the grid emissions 
factor in South Africa, as well as an analysis of the Project’s alignment with 
South Africa’s energy and climate change policies, as described above and 
also in Section 4.2. 
 

2.2 CARBON FOOTPRINT METHODOLOGY 

A carbon footprint is a measure of the estimated GHG emissions produced 
directly and indirectly by an individual, organisation, facility or product.  The 
calculation of a carbon footprint generally involves the following equation. 
 
 
 
 
 
• Activity data relates to the emission-causing activity, e.g. the combustion of 

fuel (coal, diesel etc.) or the use of refrigerant gases; 
• Emission factors (‘EFs’) convert the activity data into tonnes of the relevant 

GHG emitted; and 
• Global warming potentials (‘GWPs’) (1) are applied to non-CO2 GHGs (N2O, 

CH4) to convert the result to carbon dioxide equivalent (‘t CO2e’).  
 

 
(1) A number of different gases contribute to the greenhouse effect. The effect that they have varies according to their relative 
ability to trap and retain radiant energy arriving at the Earth. These differences are reflected in the gases’ global warming 
potentials (GWP), which are a measure of their greenhouse effect ‘strength’ relative to CO2.  

Carbon footprint emissions = Activity data x Emissions factor x Global 
warming potential 
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For the purposes of this assessment, mass balance approaches have also been 
used, such as those described by the IEA for the measuring and reporting of 
CO2 emissions and efficiency performance (IEA CIAB, 2010), and by the IPCC 
in their 2006 Guidelines for Greenhouse Gas Inventories (Volume 2: Stationary 
Combustion and Volume 3: Industrial Processes and Product Use) (IPCC, 
2006). Mass balance approaches follow the mass flow of chemical elements 
such as carbon through combustion or other reactions, and use molecular 
mass ratios of outputs vs. inputs to estimate GHG emissions. For example, the 
mass of CO2 emitted during the combustion of coal is estimated based on the 
mass of carbon combusted (a function of the mass of coal and its carbon 
content), the oxidation factor for the fuel, and the molecular mass ratio of 
carbon dioxide (CO2) to carbon (C): 44/12. This methodology, as applied in 
this study, is described in more detail in Section 4.1.  Emissions for other 
relevant GHGs, including CH4 and N2O, have been calculated through 
application of relevant ‘Tier 3’ technology-specific emissions factors (see box 
below), and/or through application of the relevant GWPs to projected 
emissions of GHGs. Coal-fired power plants do not emit any fluorinated 
greenhouse gases (SF6, PFCs and HFCs) (EC, 2017; C2ES,2017; Pedersen, 2001). 
  

There are six common greenhouse gases controlled under the United 
Nations Framework Convention on Climate Change (UNFCCC). These 
are:   

• Carbon dioxide (CO2) 
• Methane (CH4) 
• Nitrous Oxide (N2O) 
• Sulphur hexafluoride (SF6) 
• Perfluorocarbons (PFC) 
• Hydrofluorocarbons (HFCs) 

 
Each of these have different abilities to contribute to climate change 
and this relative abilities are expressed by Global Warming Potentials 
(GWPs) which compare the gases’ relative abilities to contribute to 
climate change relative to the ability of CO2.  
 
In climate change calculations, when all gases are compared or added 
up after applying their GWPs a common unit of CO2-equivalent (CO2e) 
is used. 
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The carbon footprint for the Project has been estimated in accordance with the 
GHG Protocol: Corporate Accounting & Reporting Standard (WBCSD & WRI, 
2004) (henceforth ‘GHG Protocol’), developed by the World Business Council 
for Sustainable Development (WBCSD) and the World Resources Institute 
(WRI). The GHG Protocol provides comprehensive guidance on accounting 
and reporting corporate GHG emissions for a range of sectors/emission 
sources. It provides the most widely used set of standards and tools for 
mandatory and voluntary GHG programmes and makes use of the 
Intergovernmental Panel on Climate Change (IPCC) GHG Inventory 
guidelines. Activity data has been sourced from the Project feasibility study 
(WSP | Parsons Brinckerhoff, 2015a) and decommissioning study (WSP | 
Parsons Brinckerhoff, 2015b), in addition to a focused GHG information 
request. Emissions factors have been sourced from the 2006 IPCC Guidelines 
for National Greenhouse Gas Inventories and GWPs are taken from the 
IPCC’s Fourth Assessment Report (AR4, published in 2007), in alignment with 
South Africa’s national GHG inventory for 2000-2010 (DEA, 2014b)1. Where 
specific emissions sources and factors were not available from the IPCC 2006 
Guidelines and/or South Africa’s 2000-2010 national GHG inventory, other 
sources were referred to including the UK Department for Business, Energy 
and Industrial Strategy (BEIS)’s GHG Conversion Factors (UK BEIS, 2016). 
Further information on the data sources and calculation methodology is 
provided in Section 4.1 (GHG Emissions from The Thabametsi Project). 
 

2.3 SCOPE OF THE CARBON FOOTPRINT 

The carbon footprint includes all direct GHG emissions from sources owned or 
under the operational control of the Project (‘Scope 1’ emissions) and all indirect 
emissions from the consumption of purchased electricity (‘Scope 2’ emissions), 

 
(1) Note that the 2000-2010 GHG Inventory for South Africa uses GWPs as published in the IPCC’s third assessment report, 
but notes that future GHG inventories for South Africa will use GWPs from AR4 in line with UNFCCC guidelines.  

There are three tiers presented in the 2006 IPCC Guidelines for 
estimating emissions from fossil fuel combustion.  
 
The tier structure used in the IPCC Guidelines (Tier 1, Tier 2 and Tier 
3) is hierarchical, with higher tiers implying increased accuracy of the 
method and/or emissions factor and other parameters used in the 
estimation of the GHG emissions and removals. 
 
In general terms: 
 

• Tier 1 are simple methods with default values 
• Tier 2 are similar but with country-specific emission factors and 

other data 
• Tier 3 are more complex approaches, possibly models or 

technology-specific emission factors. 
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in line with guidance from international standards including the IFC’s 
Performance Standard 3 on Resource Efficiency and Pollution Prevention (IFC, 
2012) ( 1 ). Scope 2 emissions are only relevant for the construction and 
decommissioning phases, because electricity needs for the power plant during 
operations, i.e. for power plant auxiliary power, will be derived from the plant 
itself. In line with the Environmental and Social Impact Assessment (ESIA) 
scope, emissions have been calculated for (total) 1 200 MW Project (2) under the 
DoE Coal Baseload IPP Programme. Emissions from the construction, 
operations and decommissioning phases are all included in the assessment for 
the purposes of completeness although it is noted that emissions associated 
with the construction and eventual decommissioning of the Project are often 
very small in the context of the Project’s operational emissions arising from the 
combustion of coal for power generation (3). 
 
The timeframe for the phases of the Project are illustrated in Table 2.1 below. All 
phases are included in the scope of the GHG assessment.  

Table 2.1 Thabametsi Project Phases included in Scope  

Phase Timeframe Duration 
Construction – Phase 1 (630 MW) 2017-2021 52 months (includes 6-

month lag between the 
two 315 MW blocks) 

Construction – Phase 2* (additional 
570 MW) 

Q4 2023 Approx. 52 months 

Operations – Phase 1  
(630 MW generating capacity) 

October 2020 (first 315 MW); 
April 2021 (second 315 MW)  

Approx. 30 years 

Operations – Phase 2  
(additional 570 MW generating 
capacity)* 

Around Q1 2028 Approx. 30 years 

Decommissioning  (Estimated based on 30 years’ 
operating life of plant):  Up 
to 2051-2053 

Not yet known 

* Exact timings for Phase 2 are not yet known. As such, estimated timeframes are provided here. 
 
The following sources of emissions arising from activities under the 
operational control of the Project are included in the assessment:  
 
Construction phase: 
• Scope 1 stationary combustion emissions from diesel generators; 
• Scope 1 mobile combustion emissions from mobile vehicles / equipment 

(civil & building works and mechanical & electrical works);  

 
(1) IFC’s PS3 states that clients ‘will quantify direct emissions from the facilities owned or controlled within the physical 
project boundary, as well as indirect emissions associated with the off-site production of energy [i.e. electricity, heating and 
cooling energy] used by the project’. 
(2) Note that the Project will be developed in two Phases as detailed in Table 2.1 
(3) See e.g. Dones et al., 2007, which shows that for lignite power plants, the contribution of non-operational (direct) 
emissions, including emissions from infrastructure construction, emissions control systems and other sources at the plant, 
and emissions from mining activities, are negligible in the context of cumulative CO2 emissions associated with electricity 
production. 
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• Scope 1 mobile combustion emissions associated with the transport of 
construction materials and workers to the site; 

• Scope 1 mobile combustion emissions from the transport of waste from 
the site to waste treatment plants; 

• Scope 1 land-use change emissions (land clearance);  
• Scope 1 emissions from the consumption of refrigerant gases; and  
• Scope 2 emissions from the consumption of electricity for construction 

activities and staff accommodation. 
 
Scope 3 emissions associated with embodied carbon in construction materials, 
a potentially significant source of project-related GHG emissions, are also 
calculated (1). However, these are not included in the final numbers presented 
for total Construction, Operation and Decommissioning emissions which are 
specific to Scope 1 and 2 emissions, in line with IFC Performance Standard 3 
guidelines (2). 
 
Operations phase:  
• Scope 1 stationary combustion emissions from the combustion of coal to 

produce power (electricity), including auxiliary power for the plant’s 
own needs and power for the staff accommodation block;  

• Scope 1 stationary combustion emissions from the combustion of light 
diesel oil used for cold start-ups at the power station;  

• Scope 1 process emissions from the reaction of limestone (CaCO3) with 
sulphur dioxide (SO2) (this reaction produces CO2) (3) (IEA CIAB, 2010); 

• Scope 1 fugitive emissions from the use of refrigerants in cooling 
systems;  

• Scope 1 stationary diesel emissions associated with the use of back-up 
generators to run emergency auxiliaries in the case of complete grid 
shutdown; and 

• Scope 1 emissions from non-energy products associated with the use of 
lubricants for machinery (a small proportion of the carbon-based 
lubricants and greases is oxidised during use, resulting in (albeit usually 
very small levels of) CO2 emissions). 

 
Decommissioning phase:  
• Scope 1 stationary combustion emissions from diesel generators;  
• Scope 1 mobile combustion emissions from vehicles used for demolition 

and other decommissioning activities; and 
• Scope 2 indirect emissions from the consumption of grid electricity. 
 

 
(1) ‘Embodied’ carbon reflects the GHG emissions associated with the manufacture of the construction materials.  
(2) This emissions source is also relatively small and does not materially affect the overall results in terms of GHG 
emissions over the lifetime of the plant (see Section 4.1.1 and Section 4.1.4). 
(3) The following chemical reaction takes place between the limestone and sulphur dioxide as part of the desulphurisation 
process: CaCO3 (g) + SO2 (g) + ½ O2 (g) + 2 H2O (l) -> CaSO4.2H2O (s) + CO2 (g). The emissions resulting from this chemical 
reaction are referred to as ‘process emissions’. 
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Exclusions 

The following sources of emissions arising from activities under the 
operational control of the Project during decommissioning are excluded from 
the assessment due to challenges in making necessary reasonable assumptions 
and estimations:   
  
• Scope 1 land-use change emissions reductions / benefits associated with 

returning the site to ‘greenfield status’; and 
• Scope 1 mobile fuel combustion emissions associated with transporting 

materials for reuse or recycling elsewhere. 
 

2.4 ASSUMPTIONS 

The following should be noted with respect to any assumptions made for the 
purposes of this assessment:  
 
• For the calculation of operational emissions, this study uses information 

and data on the Project given in the Feasibility Study for the Thabametsi 
630 MW coal-fired power plant, prepared by WSP | Parsons 
Brinckerhoff (Ref no.: ZA2155860), dated 11 September 2015 (1). This 
study addresses the GHG impacts from the 1 200 MW power plant, 
assuming that the technology and coal specifications described in the 
Feasibility Study for the initial 630 MW plant remain the same for the 
570 MW plant in Phase 2 of the project. It should be noted the DoE’s 
requirements for future rounds of the Coal Baseload IPP Programme 
may change over time and it is possible that more efficient technologies 
and/or abatement solutions may be available for Phase 2 and as such 
the total emissions (and emissions intensity) may differ from the values 
projected in this study using data from the Phase 1 Feasibility Study. All 
key assumptions and information from the Feasibility Study that have 
been used as a basis for the GHG emissions calculations in Section 4.1 
(GHG Emissions from The Thabametsi Project) are presented alongside the 
calculations and results. 

• In order to estimate construction and decommissioning emissions from 
the final 1 200 MW plant (i.e. incorporating Phase 2, 570 MW), emissions 
are scaled up by a factor of 1200/630 and in doing so an assumption is 
made that the same activities will take place during the construction and 
decommissioning of Phase 2 as for Phase 1. As for operational emissions, 
key assumptions or notes in relation to the calculation of construction 
and decommissioning emissions are presented alongside the 
calculations and results in Section 4.1. 

• This study refers to a variety of policy documents published by the 
South African government in order to undertake an analysis of South 
Africa’s energy and climate policy, to describe South Africa’s current 
national GHG emissions and inventory, and to project the country’s 
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GHG emissions forward to 2050 (done as part of the Baseline Description). 
In the absence of any information to suggest otherwise, the study 
assumes that existing policies and plans for both the energy sector and 
with respect to climate change mitigation will be implemented as 
described in existing policy documents. Any key assumptions made 
either in the policy documents or in any related analysis have been 
stated in the report.  

• In considering the impact of the plant with respect to the GHG 
emissions intensity of the electricity generated, a number of comparisons 
are made, including comparisons against the current average grid 
emissions factor, and specifically against Eskom’s existing coal power 
plant fleet. In order to inform this analysis, this study assumes that older 
Eskom coal power plants (specifically Camden, Hendrina, Grootvlei, 
Kriel and Komati will start to be decommissioned from 2022, as 
described in Eskom’s Transmission Development Plan 2016-2025 
(Eskom, 2015b) and the 2010-2030 Integrated Resource Plan (IRP) for 
Electricity (‘IRP’) (DoE, 2011). 

  
2.5 LIMITATIONS 

The limitations associated with the study are outlined below: 
 
• As part of the Impact Assessment, the study gives a long-term view of 

GHG emissions from the Project, and in order to understand the 
implications of the Project on South Africa’s current and future national 
GHG emissions, and the impact on the country’s climate change 
mitigation commitments and reduction targets, GHG emissions from 
both the Project and South Africa as a whole are projected forward to 
2050. The study uses information in published policy documents and 
plans to inform South Africa’s future GHG trajectory, and assumes that 
the plant will operate as planned in the Feasibility Study up to 2050 (i.e. 
follows a constant GHG trajectory where annual GHG emissions are 
constant over time). Any changes with respect to national energy policy 
and planning, and with respect to the specific operating context and 
mandate for the Project, will affect the analysis in this study.  
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3 BASELINE DESCRIPTION 

This section presents the context in which the analysis of the Thabametsi 
Power Project’s GHG emissions should be understood, and against which the 
Project’s GHG and climate change impacts will be assessed. Specifically, it 
presents:  
 
• South Africa’s energy policy context, including the rationale for the IPP 

Procurement Programme (and specifically the Coal Baseload IPP 
Programme, applicable to this Project); 

• The country’s climate policy context, including the national GHG 
emissions inventory, international GHG emission reduction 
commitments, and a future GHG trajectory under a range of scenarios; 

• Reference benchmarks on the GHG intensity of coal-fired power plants 
using different technologies, and on the GHG intensity of South Africa’s 
grid electricity; and  

• Reference benchmarks from various international lender standards on 
the magnitude of GHG emissions from a project or development. 

 
The above analysis is used to contextualise the Project’s emissions and to 
assess the climate change impact of the Project in terms of GHG emissions into 
the atmosphere and contribution to global climate change, in addition to its 
contribution to South Africa’s climate change commitments.  
 

3.1 SOUTH AFRICA’S ENERGY LANDSCAPE 

The 2013 National Development Plan (NDP) defines a long term vision for 
South Africa to ‘Eliminate poverty and reduce inequality by 2030’ and 
presents a range of national development priorities (e.g. education, provision 
of energy, and infrastructure) to achieve this. Various government 
departments contribute to the process and their agendas must be considered 
jointly to understand the dynamic between economic, social and 
environmental goals. From an energy perspective, the DoE is tasked with 
developing energy regulation, which comprises policy, action plans, and 
legislative directives, to ensure security of energy supply at the right price.   
 

3.1.1 Energy Planning 

White Paper on Energy Policy (1998) 

The White Paper on the Energy Policy of the Republic of South Africa (1998) 
(hereafter ‘White Paper’) was prepared and finalised in 1998 in order to clarify 
the South African Government policy for the entire energy system, covering 
both supply and demand of energy for a decade. The major objectives 
stipulated in the White Paper included stimulating economic development, 
managing energy-related environmental impacts, and securing supply 
through diversity. 
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The White Paper specifically noted the Government’s intention to allow for 
the entry of multiple players into the electricity generation market, to further 
the development of renewable energy technologies, and to allow for privately 
owned distribution (see Section 3.1.2 for a discussion of the entry of IPPs into 
the energy market). In terms of electricity generation, the White Paper 
acknowledged the role of coal-fired baseload power generation in South 
Africa’s energy mix whilst noting the need for clean coal technologies and the 
use of best available technology for plant retrofits / new plants. The White 
Paper confirmed the potential for significant growth in South Africa’s gas 
industry and nuclear energy. 
 
From 1998 to 2008 however, no significant investments in additional electricity 
generation were made which resulted in an energy crisis and South Africa 
experiencing rolling electricity black outs in 2008. At this time, there was a 
shift to focus on demand-side management opportunities in the short-term 
whilst ensuring supply-side initiatives through the implementation of cross 
sector energy planning (Henneman et al., 2015). An overview of some of the 
key plans and policies that comprise Government’s response to the energy 
crisis, and which are intended as a framework to create stability within the 
energy sector going forward, is presented below. 
 
Integrated Resource Plan for Electricity 2010-2030 (2011) 

In 2011 the DoE promulgated the first iteration of the 2010-2030 Integrated 
Resource Plan (IRP) for Electricity (‘IRP’) (DoE, 2011). The IRP 2010-2030 (2011) 
constitutes a 20 year electricity capacity plan, formulated to guide decision 
making around electricity policy and the future make up of South Africa’s 
total generation capacity between 2010 and 2030 in terms of the proportion of 
total electricity to be sourced from coal, nuclear, hydro/pumped storage, 
imported gas, wind, and solar, including Concentrated Solar Power (CSP) and 
Photovoltaic (PV). The IRP 2010-2030 (2011), having been promulgated by 
parliament in 2011 and published as a notice under the Electricity Regulation 
Act No. 4 of 2006, provides the adopted legal basis for Government’s 
electricity planning. It also aims to provide clarity around the Government’s 
plans for acquisition of least-cost energy resources. The IRP 2010-2030 (2011) 
factored in GHG emissions more fully than previous plans for the electricity 
sector, through factoring in the GHG emissions limits specified in South 
Africa’s Long term Mitigation Scenarios (LTMS) 2007 study (see Section 3.2.1), 
whilst also taking into account the impacts of the 2008 economic recession on 
electricity demand.   
 
In 2010, 90% of South Africa’s energy consumption was generated using coal, 
5% using nuclear and 5% using hydro (DoE, 2011). The IRP 2010-2030 (2011) 
proposed that South Africa would reduce its dependence on coal based 
electricity generation from 90% to 65% by 2030 and transition to alternative 
generation options, so that electricity generated using nuclear power would 
comprise 20% of the total electricity share in 2030, and 14% would be 
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generated from renewables including wind and hydropower (5% each), PV 
(3%), and CSP (1%) (1).  This transition was intended to be supported by a 
shift in new build options expected to come on stream over the period 2010-
2030, with coal expected to make up 29% (including Medupi and Kusile (2)), 
renewables (including imported hydropower and pumped storage) 40%, 
nuclear 17%, and gas 4% of the additional 56 539 capacity (3) (net 45 637 MW, 
including decommissioning of 10 902 MW) planned between 2010 and 2030 (4).   
 
IRP 2010-2030 Update (2013) 

The IRP 2010-2030 (2011) was designed to be a ‘living document’ with a two 
year review cycle. As such, in November 2013 the DoE issued a draft update 
of the document, hereafter IRP 2010-2030 (2013), for public comment. The 
original date set for Cabinet's final approval of the IRP 2010-2030 (2013) was 
established as March 2014 (DoE, n.d.). Given the delay in finalising the 
update, both Eskom and the DEA’s 2014 GHG Mitigation Potential Analysis 
study (see Section 3.2.3) defer to the data contained in the promulgated IRP 
2010-2030 (2011) in the analysis applied to current and future electricity 
planning. 
 
The draft update of the IRP 2010-2030 (2011) in 2013 followed a prolonged 
period of depressed economic growth which has a direct correlation to 
electricity demand in the country. The 2013 update estimated an overall peak 
generation demand of 6 600 MW less than the first iteration of the IRP and a 
different contribution from electricity generation technology options.  
 
Table 3.1 below illustrates the proposed electricity generation mix for South 
Africa in 2030 based on the IRP 2010-2030 (2013) (column 3) and contrasts this 
to the original IRP 2010-2030 (2011), and existing electricity capacity as of 2010 
(columns 1 and 2). The data presented in the table for 2030 (columns 2 and 3) 
reflect the ‘base case’ for 2030 as defined in the IRP process.  

Table 3.1 Proposed electricity generation mix for 2030 based on the IRP 2010-2030 
produced in 2011 and 2013 against 2010 baseline capacity 

Energy Technology 
Option in 2030 

2010 Baseline capacity 
(DoE, 2011) (5) 

IRP 2010-2030 (2011) 
Generation mix for 
2030 in MW (DoE, 
2011) (6) 

IRP 2010-2030 (2013) 
Generation mix for 
2030 in MW (DoE, 
2013b) (7) 

Existing Coal* 34 435 34 821 36 230 
New Coal** N/A 6 250 2 450 
CCGT (Combined 
Cycle Gas Turbine) 

0 2 370 3 550 

 
(1) Renewables as defined per the IRP 2010-2030 (2011)  
(2) Medupi and Kusile are two new large coal-fired power stations currently under construction by Eskom. Each will have 
a capacity of 4 800 MW.  
(3) The remaining 15% of planned new capacity comprises diesel Open Cycle Gas Turbines (OCGT) and co-generation. 
(4) Note that the IRP factors in decommissioning of 10 902 MW, bringing net new build to 41 346 MW. 
(5) Table 27 – Existing South African Generation Capacity Assumed for IRP 
(6) Table 4 – Policy-adjusted IRP Capacity 
(7) Table 2 – Technology options arising from IRP 2010 and the Update Base Case in 2030.  
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Energy Technology 
Option in 2030 

2010 Baseline capacity 
(DoE, 2011) (5) 

IRP 2010-2030 (2011) 
Generation mix for 
2030 in MW (DoE, 
2011) (6) 

IRP 2010-2030 (2013) 
Generation mix for 
2030 in MW (DoE, 
2013b) (7) 

OCGT (Open Cycle 
Gas Turbine) 

2 400 7 330 7 680 

Hydro Imports*** 0 4 109 3 000 
Hydro Domestic 600 700 690 
PS (Pumped Storage) 
(incl. Imports)*** 

1 400 2 912 2 900 

Nuclear 1 860 11 400 6 660 
PV (Photo-voltaic) 0 8 400 9 770 
CSP (Concentrating 
Solar Power) 

0 1 200 3 300 

Wind 0 9 200 4 360 
Other 730 890 640 
Non-Eskom*** 3 260 N/A N/A 
Total Installed 
Capacity (Eskom) 40 635 N/A N/A 
Total Installed 
Capacity (Eskom and 
non-Eskom) 43 895 89 532 81 230 
*Existing Coal in 2030 (columns 2 and 3) includes Medupi and Kusile (Eskom power stations currently 
under construction), which is do not play a role in 2010 Baseline Capacity. Existing coal indicated for 
2030 in columns two and three therefore takes into account the decommissioning of older power stations 
**Including Coal Baseload IPP Programme   
***For the 2010 Baseline capacity as per IRP 2010-2030 (2011), imports for Hydro and Pumped Storage 
are incorporated into non-Eskom installed capacity. Based on detail in the draft updated IRP 2010-2030 
(2013), non-Eskom installed capacity as of 2010 includes imported hydro (45%), coal-fired power plants 
(28%), co-generation (11%), medium-term power purchase program (8%), pumped storage (5%) and 
diesel temporary plants (3%)  
 
Additional cases are considered within the IRP 2010-2030 (2013) driven by 
varying assumptions for example around technology costs, economic growth, 
and potential extension of the lifespan of the existing Eskom fleet, though the 
‘base case’ serves as the reference for planning.  
 
Draft 2012 Integrated Energy Plan (IEP)  

The purpose and objectives of the Integrated Energy Plan (IEP) are informed 
by the National Energy Act, 2008 (Act No. 34 of 2008). The core purpose of the 
IEP is to guide the development of energy policies, the selection of 
appropriate technology to meet energy demand, and to guide investment in 
these technologies. It also aims to assist energy policy makers in 
understanding how energy policies contribute to other national policy 
imperatives (such as those espoused in the NDP). The focus of the IEP is not to 
ensure if or how energy needs are met, but rather a long term vision of for 
how energy can be optimally used. The IEP identifies eight key objectives that 
form the basis of the criteria against which the IEP evaluates different policy 
alternatives and proposals, six of which are relevant to the energy sector, 
specifically; 
1. Security of energy supply. 
2. Minimise cost of energy. 
3. Increase access to energy. 
4. Diversify supply sources and primary energy carriers. 
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6. 5. Minimise emissions from the energy sector. Improve energy 
efficiency (reduce energy intensity of the economy). 

 
The IRP can be considered a sub-set of the IEP as it only focuses on electricity, 
with the IRP as an input into the IEP.  
 
The IEP analyses the results of a Base Case, and five Test Cases with respect to 
future energy demand to 2050 in South Africa (DoE, 2013a).  These cases 
integrate the data available on South Africa’s energy and electricity landscape 
(including current policy implications) in order to model various scenarios for 
future energy use.  The Base Case represents ‘business as usual’ where 
prevailing energy policy conditions are projected into the future, whilst the 
Test Cases model policy alternatives, including: 
 

• The Peak, Plateau, Decline (PPD) Emissions trajectory (PPD Emissions 
Limit Test Case); 

• Influence of no nuclear energy builds in future electricity mix 
(Emissions Limit – No Nuclear Build Programme Case); 

• Influence of varying renewable energy targets (Renewable Energy 
Target Case); 

• Influence of replacing nuclear with natural gas (Emissions Limit 
Natural Gas Case); and 

• Influence of the constraints imposed by carbon taxes (Carbon Taxes 
Case). 

 
These Test Cases are intended to integrate the objectives of a range of policies 
impacting the energy sector (1) including the broad goals of the NDP, the IRP 
and South Africa’s National Climate Change Response Policy (‘NCCRP’, 
discussed in Section 3.2) and highlight their implications, for example through 
the introduction of a carbon tax, on future energy options and costs. The 
analysis produced in the IEP reveals that coal technologies continue to play an 
important role in energy generation across all test cases up to 2030, when the 
existing fleet of coal power plants are assumed to begin entering retirement. 
New coal generation, e.g. constructed after the IEP publication date, continues 
to contribute to electricity supply up to 2050 in only two of the cases (50 GW 
by 2050 in the Base Case and 30 GW in the Renewable Energy Target Case). 
Carbon Capture and Storage (CCS) technologies were not considered as 
options due to their relatively high cost (DoE, 2013a) and have not been 
considered as part of the abatement options for the proposed Thabametsi 
plant in Section 5 of this report for that reason. The Electric Power Research 
Institute (EPRI) estimates that the addition of CCS can increase the capital cost 
of CFB plants by as much as 78% per MWh (EPRI, 2015). The other restriction 
to considering CCS as an abatement technology for Thabametsi is the fact that 
the relevant infrastructure for CCS is not yet available in South Africa. 
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The importance of renewables in Government’s energy planning are notable, 
given that wind and solar energy feature prominently across all test cases 
underpinning the IEP in terms of the final contribution these sources make to 
the total energy mix. New natural gas options do not feature prominently in 
any of the test cases. The DoE is however in the process of finalising a Gas 
Utilisation Master Plan (GUMP) for South Africa (IPP Gas, 2016) (1). The IEP 
was made available for public consultation in 2013 and is still in the process of 
being finalised. The development of South Africa’s electricity generation in 
recent years has been done against the promulgated IRP 2010-2030 (2011) 
(DoE, 2013a).  
 

3.1.2 Delivery of additional energy capacity: The Independent Power Producers 
Procurement Programme 

In May 2011, the DoE gazetted the Electricity Regulations on New Generation 
Capacity under the Electricity Regulation Act (ERA) of 2006 (No. 4 of 2006).  
The new regulations establish both the guidelines and rules pertaining to the 
procurement of energy from IPPs, as well as the structure and process of an 
IPP Bid Programme (Eskom, 2015). Specifically, Section 34 (1) of the ERA 
notes that ‘The Minister of Energy may, in consultation with the Regulator: 
 

• determine that new generation capacity is needed to ensure the 
continued uninterrupted supply of electricity; and 

• require that new generation capacity must- 
o be established through a tendering procedure which is fair, 

equitable, transparent, competitive and cost-effective, and  
o provide for private sector participation.’ 
 

The objectives of these regulations include the regulation of entry by a buyer 
and an IPP into a power purchase agreement (PPA), the facilitation of fair 
treatment and the non-discrimination between IPP generators and the buyer. 
The IPP Procurement Programme (IPPPP) Office was established in 2010 by 
the DoE, National Treasury and the Development Bank of Southern Africa 
(DBSA) with the primary mandate to procure energy from IPPs. The 
introduction of IPPs into South Africa’s generation mix is deemed critical to 
ensure security of supply for South Africa. During the period of rolling 
blackouts in 2008 Eskom was operating at a reserve margin estimated at 
around 8% or lower, whilst global energy experts note that ideally a 10-15% 
reserve margin is required in a stable electricity system and South Africa is not 
currently operating within this range (Eberhard, 2008).   
 

 
(1) The GUMP has been conceived as a roadmap for the development of a gas economy in South Africa and aims to 
stimulate local demand for gas through a ‘Gas to Power Programme’. Government anticipates that in alignment with the 
GUMP, the Gas to Power Programme will enable the development of South Africa’s gas sector. 
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The procurement mandate of the IPPPP is aligned to the capacity allocated to 
the various electricity generation sources in the IRP 2010-2030 (2011) (1). As of 
31 December 2015, six bidding rounds had been completed (comprising 
various bidding ‘windows’), with 6 376 MW procured from renewable 
resources and 2 021 MW operationalised across 40 separate IPPs. The IPPPP 
Office has in addition initiated the Coal Baseload IPP Programme (discussed 
below) and has alluded it intends to commence with the procurement of gas to 
power energy resources through the Gas to Power Programme and 
implementation of GUMP (IPP Projects, 2016).  
 
Another imperative of the IPPPP is to introduce competitive pricing with 
respect to energy procurement. To this end, bidders are obliged to convey the 
price at which capacity/energy will be sold and are evaluated on a 
comparative basis (IPP Coal, 2016). Bidders must also comply with South 
Africa’s Broad Based Black Economic Empowerment (BBBEE), including 
ownership requirements ( 2 ), as well as to South Africa’s environmental 
regulations. 
 
The IPPPP mandate regarding capacity to be procured and progress of 
bidding processes and commercial operation dates are summarised in Table 
3.2 below.  As indicated, the stage of bidding process and commercial date 
achieved or planned for operations vary across the energy carriers. The 
Renewable Energy IPPPP has achieved greatest maturity, as of December 2015 
100% of the projects submitted in the first bid window had achieved financial 
close and grid connection, with a further 89% (window 2) and 5.8% (window 
3) connected to the grid. This represents approximately 2 021 MW of 
connected capacity. In addition, 6 377 MW of renewable projects were 
procured between November 2011 and December 2015: specifically, Wind (36 
Projects - 3 366 MW); Solar PV (51 Projects, 2 322 MW); Solar CSP (7 Projects, 
600 MW); Landfill Gas (1 Project – 18 MW); Biomass (4 Projects – 52 MW); and 
Small Hydro (3 Projects – 19 MW). 

Table 3.2 Overview of IPPPP to Date 

Type of Energy 
Source 

Total Planned 
Capacity (MW) 

Stage of Bids Commercial 
Operation Date 

Renewable Energy* 13 225 Various Stages: Bids 1-
3 have achieved 
financial close 

Grid Connection 
across bid windows 1-
3– new capacity to be 
added in phased 
approach 

Imported gas to Power 3 000 Preparation Phase 2021 
Coal 
local and cross border 

2 500 Bid Completed 2021 Onwards 
 

Cogeneration 1 800 Bid Completed 2016 –2018 

 
(1) Some energy projects were developed prior to the gazetting of the New Generation Regulations, these include Eskom’s 
current new build programme, the medium term power purchase programme (~400MW) and the DoE's open cycle gas 
turbine (OCGT) IPP project (~1020MW) (Eskom 2016). 
(2) Specifically, 51% equity participation by South Africans and at least 30%of the shares in the project company owned by 
black South Africans.  
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Type of Energy 
Source 

Total Planned 
Capacity (MW) 

Stage of Bids Commercial 
Operation Date 

Floating Power Plants  Conceptualisation 
Phase – Project on 
Hold 

N/A 

Domestic and Piped 
gas 

126 Preparation Phase 2018-2019 

Peaking Power 1 020 Bid Completed 2015-2016 
Source: IEEJ, 2016 
 
Coal Baseload IPP Programme 

In 2015 the DoE issued briefing notes on the Coal Baseload IPP Programme (1). 
The DoE has allocated a maximum of 2 500 MW to be sourced through the 
Coal Baseload IPP Programme, with the main objective to secure South 
Africa’s baseload energy supply.   
 
The Coal Baseload IPP Programme comprises separate bid ‘windows’ and the 
first bid window opened on 2 November 2015.  Bidders have been limited to 
a maximum 600 MW (net capacity) per project submitted (no minimum 
generation capacity was prescribed).  Project bids can be submitted in 
relation to Single, Multiple, or Cross Border purchasers of capacity or energy 
generated by a project (2).  New generation capacity under the Coal Baseload 
IPP Programme is required to be connected to the national grid by no later 
than December 2021 (IPP Coal, 2016b). The proposed Thabametsi power 
Project (Phase 1 – 630 MW) is an application for development under the Coal 
Baseload IPP Programme. 
 

3.2 SOUTH AFRICA’S CLIMATE CHANGE LANDSCAPE 

The Department of Environmental Affairs (DEA) is responsible for ensuring 
delivery of South Africa’s climate change commitments as laid out in the 
National Climate Change Response Policy (NCCRP), published in October 
2011, and confirmed through South Africa’s recent commitments to the United 
Nations Framework Convention on Climate Change (UNFCCC).  
 

3.2.1 National Climate Change Response Policy 2011 

The NCCRP establishes South Africa’s approach to addressing climate change, 
including adaptation and mitigation responses. The NCCRP formalises 
Government’s vision for a transition to a low carbon economy, through the 
adoption of the ‘Peak, Plateau and Decline’ (PPD) emissions trajectory. The 
NCCRP establishes the PPD as the benchmark against which South Africa’s 
future mitigation actions will be measured (DEA, 2011). The research 
underpinning the PPD trajectory and its implications for future electricity 
generation are described in further detail in the sections below. 

 
(1) Briefing Notes 6, 11, 12 and 13. 
(2) Multi-buyer projects cannot be submitted in the first bid submission phase because the addendum referred to in the RFP 
has not been issued by the DoE yet. The DoE is still considering what to do about multi-buyer projects. 
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South Africa PPD Emissions Trajectory 

In 2007, the Government commissioned the Long term Mitigation Scenarios 
(LTMS) report to investigate potential pathways for South Africa to mitigate 
its GHG emissions (DEAT, 2007). The Government published the results of the 
LTMS in 2008, and in 2009 used the PPD trajectory that emerged from the 
process (illustrated in Figure 3.1) to define its first climate mitigation pledge 
under the UNFCCC’s Copenhagen Accord. The pledge stated the intention to 
‘take nationally appropriate mitigation action to enable a 34% deviation below 
the Business As Usual (BAU) emissions growth trajectory by 2020 and a 42% 
deviation below the BAU emissions growth trajectory by 2025’ (DEA, 2010).   

Figure 3.1  South Africa's 'Peak Plateau and Decline' Trajectory 

 
 
Based on the PPD, South Africa’s emissions should peak between 2020 and 
2025, plateau for approximately a decade, and then decline in absolute terms 
thereafter. The South African Copenhagen pledge was conditional on a fair, 
ambitious and effective agreement being agreed in the international climate 
change negotiations as well as the provision of financial resources, the transfer 
of technology, and capacity building support from developed countries to 
developing countries.   
 

3.2.2 South Africa’s Intended Nationally Determined Contribution (INDC)  

Further to South Africa’s Copenhagen pledge, the Government agreed to 
submit its Intended Nationally Determined Contribution (INDC) to the 
UNFCCC (1) in advance of the 21st Conference of Parties (COP) which took 

 
(1) INDCs refer to the overall reduction in the annual quantum of GHG emissions a country seeks to achieve over an 
agreed period of time. Preparation of INDCs is mandated by UNFCCC decisions 1/CP.19 and decision 1/CP.20, the latter 
specifying information for mitigation (paragraph 14); and in paragraph 12 providing options to communicate an adaptation 

 

 
Source: South African Department of Environmental Affairs 
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place at the end of 2015 in Paris, when 148 countries worldwide submitted 
their GHG reduction pledges to the UNFCCC, setting out the extent to which 
they intend to reduce their national GHG emissions. 
 
South Africa’s INDC submission takes account of the country’s development 
imperatives. The 2025 target in the INDC corresponds to the same 2025 
emissions target from the previous pledge. However, the 2009 pledge did not 
specify a BAU emissions scenario, whilst the INDC specifies an intended 
emissions range up to 2030 and includes an emissions ‘peak’, after which 
emissions will decline in absolute terms thereafter (DEA, 2015) (WRI, 2015).  
 
South Africa’s INDC notes that ‘South Africa will use five-year periods of 
implementation at the national level, specifically, 2016-2020 focused on 
developing and demonstrating the mix of policies and measures that will be 
deployed in order to meet South Africa’s Copenhagen pledge, and the periods 
2021-2025 and 2026-2030 to achieve the INDC’ (DEA, 2015) ( 1 ). The 
Government believes that this will enable South Africa’s GHG emissions to 
peak between 2020 and 2025, plateau for approximately a decade and decline 
in absolute terms thereafter. Within the INDC, there is no specific discussion 
of the process that should be put in place to ensure that proposed 
developments will enable the delivery of South Africa’s commitments.  
 

3.2.3 South Africa’s National GHG Inventory  

Information on South Africa’s annual GHG emissions has been derived from 
South Africa’s GHG Inventory 2000-2010, and South Africa’s INDC.  The 
Government, as a signatory to the UNFCCC, is obliged to submit a regular 
inventory of its GHG emissions. The first GHG inventory was prepared in 
1998. The latest GHG inventory was produced for the period 2000-2010 (and 
submitted in 2014) and is aligned to the 2006 IPCC guidelines for National 
GHG Inventories. 
 
South Africa’s 2010 GHG emissions by sector are described in Table 3.3. In 
total, South Africa’s GHG emissions in 2010 were estimated to be 544 million 
tonnes (Mt) CO2e, excluding forestry and other land uses (FOLU) which are 
estimated as net carbon sinks. Including FOLU, total GHG emissions in 2010 
are 518 Mt CO2e. The energy sector is a large contributor to GHG emissions in 
South Africa, predominantly as a result of fossil fuel combustion. The GHG 
emissions from the energy sector alone in 2010 were 428 Mt CO2e, which 
accounted for 78.7% of the total national GHG emissions (excluding emissions 
from FOLU (DEA, 2014a) (UNFCCC, 2015). Eskom accounted for 55% of 
South Africa’s total accumulated emissions over the period 2000-2010.  

 
component of an INDC (A-INDC), or “undertakings in adaptation planning”. South Africa has submitted a single INDC, 
including adaptation, mitigation and an indicative required means of implementation for both. 
(1) Achieving the PPD/INDC commitments suggests that a combination of investment in abatement technologies, taxes 
and incentives will be required to meet South Africa’s future emissions targets. A discussion of these aspects is however 
out of the scope of the GHG impact assessment. 
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Table 3.3 South Africa 2010 GHG Emissions by Sector 

Sector Emissions (t CO2e) % total emissions (excl. 
FOLU) by sector  

Energy 428 368 000 79% 
Industrial processes* 44 351 000 8% 
Agriculture Forestry and Other 
Land Uses (excl. FOLU) 

51 789 000 
10% 

Agriculture Forestry and Other 
Land Uses (incl. FOLU) 

25 714 000 
5% 

Waste 19 806 000 4% 
Total (excluding FOLU) 544 314 000  
Total (including FOLU) 518 239 000  
Source: DEA, 2014b 
*Note coal used for metallurgic processes is accounted for under industrial processes to avoid 
double counting  
**Emissions per sector calculated against total (excluding FOLU) 
 
As described, under the INDC, national emissions in 2025 and 2030 will be 
limited to between 398 and 614 Mt CO2e (compared to 544 Mt CO2e excluding 
FOLU / 518 Mt CO2e including FOLU in 2010). The Government has stated in 
the INDC that the long term objective is to reduce GHG emissions by 212 to 
428 Mt CO2e by 2050, after having declined in absolute terms from 2036 
onwards. It should be noted that the Government has also stated that these 
goals could change as and when new information becomes available. The 
baseline from which these reductions are to be achieved is established as 2016 
(DEA, 2015).  
 
South Africa’s projected GHG emissions up to 2050 to meet the INDC (or 
PPD) were unbundled by the DEA in a GHG Mitigation Potential Analysis for 
South Africa (DEA, 2014a). The study presented the projection of national 
GHG emissions into the future, based on economic growth projections aligned 
to the medium term growth scenario defined in the IEP of 4.2% per annum 
and long term projection of 4.3% as per the 2012 Medium Term Budget Policy 
Statement (DEA, 2014a), as well as power sector commitments as defined the 
IRP 2010-2030 (2011). Both the upper and lower range of the INDC 
commitments are reflected in Table 3.4 below.  

Table 3.4 Projected GHG Emissions for South Africa based on its INDC to the UNFCCC 

Year Estimated annual emissions – 
South Africa (t CO2e) - PPD Lower 
Range 

Estimated annual emissions – 
South Africa (t CO2e) - PPD Upper 
Range 

2020 398 000 000 583 000 000 
2025 398 000 000 614 000 000 
2030 398 000 000 614 000 000 
2035 398 000 000 614 000 000 
2040 336 000 000 552 000 000 
2045 274 000 000 490 000 000 
2050 212 000 000 428 000 000 
Source: DEA (2011); DEA (2014a). Based on PPD emissions trajectory and assuming linear 
decline to INDC targets by 2050 from 2035 levels.  
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In the DEA’s 2014 GHG Mitigation Potential Analysis study, the potential 
GHG abatement available to South Africa was considered against the PPD/ 
INDC commitments to 2050. Specifically, the analysis presented numerous 
GHG emissions trajectories that assumed the implementation of identified 
mitigation options to varying degrees, specifically: ‘Growth without 
Constraints’ (GWC) ( 1 ), ‘Without Measures’ (WOM) ( 2 ), ‘With Existing 
Measures’ (WEM) ( 3 ), and ‘With Additional Measures’ (WAM) ( 4 ), and 
compared these against the PPD trajectory (DEA, 2014a). Figure 3.2 illustrates 
the results of the assessment.  

Figure 3.2 National GHG Emissions Trajectories  

Source: DEA, 2014a.  
 
The results illustrate a gap between the PPD trajectory, and the country’s 
emissions trajectory under the various mitigation scenarios. Only the WAM-
75% (which implements 75% of national mitigation potential) and the WAM-
100% (which implements 100% of national mitigation potential) track within 
the defined limits of the PPD trajectory for a period of time: 

• WAM-75% tracks within the upper range up until 2030; and 
• WAM-100% tracks within the PPD trajectory up until 2040. 

 
Beyond 2040, the emissions trajectories from all the mitigation scenarios 
(including WAM-100%) cease to track the PPD trajectory, suggesting that the 
current national mitigation potential identified is not sufficient to bring about 

 
(1) GWC refers to growth without constraints imposed by GHG emissions reduction targets (i.e. without applying 
mitigation measures). The GWC trajectory was developed as part of the LTMS study referenced in Section 。. 
(2) The WOM is a projection of emissions from 2000 to 2050 which assumes that no climate change mitigation actions have 
taken place, i.e. does not take into account the mitigation actions actually implemented to date. 
(3) WEM incorporates the impacts of climate change mitigation actions including climate change policies and measures 
implemented to date. The projections follow the actual path of observed emissions for the period 2000 to 2010. 
(4) National abatement pathways based on WAM projection assume different levels of implementation of the national 
mitigation potential (100%, 75%, 50%, and 25%). 
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the PPD trajectory. However, it should be noted that the Mitigation Potential 
Analysis considered the IRP 2010-2030 (2011) projections for the energy sector, 
and since the planning horizon for the IRP 2010-2030 (2011) is established at 20 
years, coal and non-coal based energy sources were assumed to hold constant 
after this time. However, as stated in Section 3.1, specific targets have been 
established for the decommissioning of old Eskom coal fired power stations 
by 2025 and the decommissioning of power stations once they have reached 
the end of a 50-year lifespan (DoE, 2011). 
 
It is assumed that with subsequent revisions of the IRP, a longer time horizon 
will be considered, and (as indicated in the IEP) when factoring in the 
retirement of some of the existing coal-fired power station fleet beyond 2030, 
these trajectories may start to track the PPD more closely. The Mitigation 
Potential Analysis study concluded that more ‘aggressive decarbonisation’ of 
South Africa’s energy supply will be needed in future iterations of the IRP if 
the targets set out in the PPD are to be achieved (DEA, 2014a). Whilst noting 
the clear mandate from an energy policy perspective to source additional 
baseload power from coal, this creates some uncertainty with respect to the 
exact contribution of coal-fired power plants to meet South Africa’s future 
energy needs in the longer term.  
 

3.3 EMISSIONS INTENSITY OF THE SOUTH AFRICAN GRID AND OF COAL-FIRED 
POWER PLANTS  

The emissions intensity of electricity production varies depending on how the 
electricity is produced. The burning of carbon-rich fossil fuels in coal or 
natural gas fired thermal power plants produces significant GHG emissions, 
whereas renewable technologies (such as wind or solar) produce very little 
emissions during operation. The carbon or emissions intensity of electricity 
can be assessed by measuring and comparing the GHG emissions per unit of 
electricity produced, i.e. t CO2e per MWh, across different plants. This metric 
(emissions intensity) is correlated to the heat rate and thermal efficiency of the 
plant, i.e. the amount of energy used by the plant to produce one kWh of 
electricity (a higher thermal efficiency means that a higher proportion of the 
energy consumed by the plant is converted into electricity for distribution to 
the grid).   
 
Since the mix of energy sources used to generate electricity for the grid varies 
across geographies, so does the emissions intensity of each country’s electrical 
grid. The grid emissions factor reflects the amount of GHGs (expressed as 
tonnes of CO2e) emitted per MWh electricity generated.  
 

3.3.1 South African Electrical Grid Emissions Factor 

In South Africa, the national electricity grid is owned and operated by Eskom, 
a state-owned company. Eskom generates approximately 95% of the country’s 
electricity, and is responsible for electricity transmission and distribution to 
consumers across the country (Eskom, 2015a). Approximately 90% of Eskom’s 
electricity comes from coal fired power plants (Eskom, 2016b). Eskom has an 
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aging fleet, with 81% of the operating coal-fired power plants being older than 
20 years as of 2012 (Figure 3.3). Prior to 2015, all of Eskom’s fleet made use of 
subcritical steam conditions. The use of supercritical (SC) and ultra-
supercritical (USC) coal-fired technologies allows higher efficiencies and 
lower GHG emissions (per MWh generated), as discussed in Section 3.3.2 
below. Not captured in Figure 3.3 are the two major coal fired power plants 
currently under construction by Eskom: Kusile and Medupi. Kusile (4 800 
MW, comprising six 800 MW units) is expected to enter commercial 
operations in the late 2017, and will use supercritical steam conditions. 
Medupi (similar capacity and number of units as Kusile) will also use 
supercritical steam, and the first unit (Unit 6) began feeding power into the 
South African national grid in 2015 (ESI Africa, 2015). 

Figure 3.3 Profile of South Africa’s Operating Coal-Fired Power Plants 

Source: IEA (2012): CCS Retrofit - Analysis of the Globally Installed Coal-Fired Power Plant 
Fleet 
 
For the period 1 April 2014 to 31 March 2015, Eskom published its emission 
factor of 1.01 t CO2e per MWh (Eskom, 2015a). This factor is based on total 
emissions of CO2e associated with all its production facilities, and total 
electricity generated (from coal, gas, nuclear, hydropower, pumped storage, 
and wind energy), excluding that which is consumed by Eskom, and 
excluding losses from transmission and distribution. There is no publicly 
available information or published emissions factor to account for the overall 
South African grid emissions intensity (i.e. including the additional 5% 
generated by IPPs or imported), but, with Eskom responsible for the 
generation of the bulk of the country’s electricity (95%), this is unlikely to 
make a material difference to the published factor from Eskom. 
 
Emissions Intensity of Eskom’s Plants 

Eskom published data on the CO2 emissions intensity of its coal-fired power 
plants in 2010/11, illustrating the emissions (t CO2 only rather than t CO2e) 
per MWh sent out (Figure 3.4). Whilst CO2 is the most significant GHG emitted 

 
 
SUBSC = Subcritical steam conditions. No plants use supercritical or ultra-supercritical steam conditions 
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by coal-fired power plants, combustion of coal in power plants also leads to 
relatively smaller emissions of CH4 and N2O. (1)   These, in combination with 
CO2, lead to the total ‘CO2e’ emissions from the plants. The data for 2010/11 
were released prior to recent developments in GHG accounting (such as the 
recently enacted South African GHG Emission Reporting Regulations) which 
will require major installations such as power plants to report GHG emissions 
in tCO2e and use appropriate technology-specific ‘Tier 3’ emission factors.  
The average emissions intensity of its existing coal-fired power stations in 
2010/11 was 1.04 t CO2 per MWh, with a range of 0.89 – 1.26 t CO2 per MWh 
for individual plants (Eskom, 2011), as shown in Figure 3.4 below (2). Medupi 
and Kusile, using more efficient technologies (i.e. supercritical steam), are 
expected to have a lower emissions intensity of 0.75 and 0.78 t CO2 / MWh 
respectively. As the units from these two power plants are progressively 
brought online, these will act to decrease the average emissions intensity 
factor for Eskom’s coal-fired power stations. However, it should also be noted 
that the existing fleet will require the installation of flue gas desulphurisation 
(FGD) units, NOx abatement technologies and electrostatic precipitators / 
fabric filter plants which are required to reduce SOx, NOx and particulate 
matter emissions (respectively) to within limits set out in the National 
Environmental Management Air Quality Act (2010). This will result in higher 
water consumption and higher auxiliary power consumption which will 
increase the emissions intensity of the existing coal fleet over the coming years 
(Eskom, 2010). Thabametsi will comply with these emissions limits, this is 
dealt with in the main EIA. It must also be noted that the majority of Eskom 
coal plants are water cooled which increases efficiency in comparison to 
Thabametsi’s air cooled plant but results in much higher water consumption.  

 
(1) The other 3 greenhouse gases controlled under the UNFCCC ( SF6, HFCs and PFCs) are synthetic industrial gases that 
are not emitted by coal power plants (EC, 2017; C2ES,2017; Pedersen, 2001) 

(2) It is not stated whether MWh sent out used to calculate these metrics includes losses associated with transmission and 
distribution. 
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Figure 3.4 CO2 Emissions intensity of Eskom’s coal-fired power plants in 2010-11 

Source: Eskom (2011) 
 
ERM has confirmed with Eskom that the data in Figure 3.4 do not include CH4 
and N2O emissions.  ERM has asked Eskom for CO2e data for the plants, but 
this has not yet been received.  In absence of receiving this data from Eskom, 
ERM has estimated the GHG emissions intensity specific to Eskom’s coal fired 
power plants, using publicly available information on the combustion 
technology of each of the plants shown in Figure 3.4, and by applying IPCC 
Tier 3 emission factors (Figure 3.5).  The average emissions intensity of the 
plants, when the emissions of CH4 and N2O are included in the calculations, is 
calculated at approximately 1.05 t CO2e / MWh, with a range of 0.90 – 1.27 t 
CO2e/MWh. 
 
In order to allow a proper comparison of CO2e performance for the proposed 
Thabametsi plant vs the Eskom plants which it may replace on the grid, ERM 
used this same approach to make its own estimation of the CH4 and N2O 
emissions from the Eskom plants which are due to be decommissioned in the 
2020s (see Figure 3.6 and Table 4.8).  The approach taken can be considered 
to be in line with accepted international good practice.  
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Figure 3.5 GHG Emissions intensity (CO2, CH4 and N2O) of Eskom’s coal-fired power 
plants in 2010-11 

 
Source: Eskom (2011) plus ERM calculations based on application of Tier 3 factors from IPCC 
(2006a)  
 
It is known that power plants tend to lose efficiency over their lifetime.  The 
average observed energy efficiency loss of the power plants over the period 
2009/10 – 2013/14 reported by Eskom (2017) was used to estimate the 
potential increase in the Eskom coal power plants’ GHG (CO2, CH4 and N2O) 
emissions by 2021/22 (the projected date when operation of Thabametsi will 
begin). These projections are shown in Figure 3.6 below. The results show that 
by 2021-22 it is projected that if all of Eskom’s coal-fired power plants remain 
in operation until then and Kusile and Medupi are added to the fleet, the 
entire coal-fired fleet of Eskom will have an estimated emissions intensity of 
1.05 tCO2e/MWh, ranging from Medupi’s 0.75 MtCO2e/MWh to Tutuka’s 
1.41 tCO2e/MWh.  
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Figure 3.6 Projected GHG Emissions intensity (CO2, CH4 and N2O) of Eskom’s coal-fired 
power plants in 2021-22 

 

 
Source: Eskom (2011) plus ERM calculations based on application of Tier 3 factors from IPCC 
(2006a) and projections to 2021-22 based on historical thermal efficiency loss.  
 
 

3.3.2 Emissions Intensity of Coal-Fired Power Plants  

The emissions intensity of coal-fired power plants can be assessed through the 
emissions per kWh or MWh generated (t CO2 / kWh or\ t CO2e / MWh), and 
through the thermal efficiency rating for the plant (expressed as a percentage 
and representing the proportion of fuel input energy converted into kWh). An 
increase in 1% of the thermal efficiency of a plant results in a 2-3% reduction 
in CO2 emissions (IEA, 2014). The relationship between efficiency and specific 
CO2 emissions is illustrated in Figure 3.. 
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Figure 3.7 Example of the relationship between CO2 emissions and net plant efficiency  

Source: IEA CIAB (2010) 
 
The average efficiency of coal-fired power plants varies significantly, from 
under 30% to over 45% (net, using Lower Heating Values (LHVs)) (IEA, 
2012a). Numerous factors affect a plant’s efficiency, including the choice of 
technology, steam conditions, coal quality, local climatic conditions, operating 
and maintenance practices, and plant age. 
  
There are alternative technology solutions which can be considered in order to 
reduce GHG emissions and improve efficiencies for coal-fired power plants. 
The most significant improvements are influenced by the design of the plant, 
and in terms of the steam conditions. Depending on the size of the unit, coal 
quality, and local conditions, a conventional or subcritical plant (operating at 
temperatures up to 540°C) and has a thermal efficiency of 30 – 39%. SC and 
USC technologies allow much higher temperatures and steam pressures to be 
achieved and significantly higher plant thermal efficiencies to be achieved of 
up to 42% (SC) and 45% (USC), illustrated in Table 3.5. 
 

Table 3.5 Steam conditions, thermal efficiency, and emissions intensity of pulverised 
coal-fired power plant technologies 

Technology  Steam 
temperature 

Steam 
pressure 

Thermal 
efficiency 
(LHV, net) 

CO2 intensity 
factor (LHV, net) 

Subcritical <540°C <22.1 MPa 30 - 38% >0.88kg CO2/kWh 
Supercritical >540°C 22.1 – 25 MPa Up to 42% 0.8-0.88kg 

CO2/kWh 
Ultra-supercritical >600°C 25 – 29 MPa Up to 45% 0.74-0.8kg 

CO2/kWh 
Sources: IEA,2012a; IEA, 2012b; Minchener, 2012   

 
Integrated gasification combined cycle (IGCC) technologies use gasification to 
convert coal into a gaseous fuel (syngas) which is cleaned prior to being 
combusted in a combined cycle gas turbine. The combined cycle turbine 
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comprises a gas turbine process and a steam turbine process, which includes a 
heat recovery steam generator. Using combined cycle technologies, IGCC 
plants can achieve efficiencies of over 45% (LHV, net), which is comparable 
with ultra-supercritical steam systems for pulverised coal. Whilst there are 
currently few coal-fired IGCC plants in commercial operation, it is thought 
that when IGCC reaches maturity, the emissions intensity of IGCC units could 
be below 670g (0.67kg) CO2/kWh (IEA, 2012a). The main restriction to IGCC 
is the high capital cost, with estimates ranging from about USD 1 500/kW to 
well over USD 3 000/kW.  Further to that, as the starting point the Coal 
Baseload IPP Programme RFP excluded IGCC in the technical criteria 
altogether and limited the technologies to Pulverized coal and CFB. 
 
As demonstrated by Figure 3.7 and explained previously, in order to 
drastically reduce GHG from coal-fired power stations (and the GHG intensity 
of the electricity they generate), carbon capture and storage (CCS) is required. 
CCS comprises three integrated stages: the capture and compression of CO2 
emitted from the plant; transport of the (supercritical or dense phase) CO2, 
and CO2 storage through injection into selected geological formations (or 
storage and utilisation for enhanced oil recovery). CCS has the potential to 
reduce CO2 emissions to below 100g (0.1kg) CO2 / kWh (IEA, 2012a). 
However, the use of CCS technologies creates cost challenges (increase the 
capital cost of CFB plants by as much as 78% per MWh (EPRI, 2015)), and the 
increase in plant auxiliary energy consumption for the capture process can 
result in a reduction in thermal efficiency of 7-10%. Whilst CCS is technically 
viable, its application is currently limited to demonstration plants, and the 
technology has not yet been applied in South Africa. However, a CCS 
Roadmap has been developed for South Africa, and CCS demonstration plant 
is planned, together with the required CCS policies and legal and regulatory 
frameworks (SACCCS, 2016).  
 
Other measures exist to reduce the emissions intensity of electricity produced 
by coal-fired power plants, though to a lesser degree than the technologies 
described above. These include, amongst others: the inclusion of a second 
reheat stage on the steam turbine (up to 1% increase in thermal efficiency); 
decreasing the condenser pressure (up to 1.5% increase); reducing the excess 
air ratio in boilers (up to 0.3% increase); reducing the stack gas exit 
temperature and recovering the heat (up to 0.3% increase); together with a 
range of measures oriented around steam leaks reduction, optimisation of 
equipment, and systems upgrades, for existing plants (IEA, 2014). Some of 
these measures (applicable to Thabametsi) are discussed further in Section 5- 
Emissions Management Measures. 
 

3.4 MAGNITUDE SCALE FROM INTERNATIONAL LENDER STANDARDS 

An additional perspective on the magnitude of the Thabametsi Power 
Project’s GHG emissions is provided by standards that are applied to 
developments at an international level. Table 3.6 shows a magnitude scale for 
project-wide GHG emissions that is derived from, and in line with, a number 
of current international lender organisations or groupings, such as 
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International Finance Corporation (IFC) standards, the European Bank for 
Reconstruction and Development’s (EBRD) GHG assessment methodology 
and the Equator Principles (EP).  

Table 3.6 Magnitude scale for project-wide GHG emissions based on wider standards 

Project-Wide GHG Emissions / annum Magnitude Rating 
>1 000 000 tonnes CO2e Very Large 
100 000 – 1 000 000 tonnes CO2e Large 
25 000 – 100 000 tonnes CO2e Medium 
5 000 – 25 000 tonnes CO2e  Small 
<5 000 tonnes CO2e Negligible 

 
The magnitude scale shown in Table 3.6 draws together a number of reporting 
thresholds adopted by the IFC, EBRD and EP, described below.  
 
IFC reporting thresholds 

The IFC’s Performance Standard 3: Resource Efficiency and Pollution Prevention 
defines a reporting threshold for annual GHG emissions of 25 000 t CO2e, and 
requires clients to ‘…consider alternatives and implement technically and 
financially feasible and cost-effective options to reduce project-related GHG emissions 
during the design and operation of the project’ (IFC, 2012).  
 
EBRD reporting thresholds 

An annual GHG emissions threshold of 25 000 t CO2e has also been adopted 
by the EBRD within its new Environmental and Social Policy, which entered 
into force in November 2014.  This updated policy reduces the GHG reporting 
threshold within projects that the EBRD supports from 100 000 to 25 000 t 
CO2e per year, and requires annual client quantification and reporting of these 
emissions.  EBRD guidance on assessment of GHG emissions also defines a 
series of categories and thresholds for different project types (shown in Table 
3.7) (EBRD, 2010).   

Table 3.7 EBRD GHG Emissions Reporting Categories 

GHG Emissions / annum Magnitude Description 
> 1 000 000 t CO2e High 
100 000 – 1 000 000 t CO2e Medium-High 
20 000 – 100 000 t CO2e Medium-Low 
< 20 000 t CO2e Low 
Not defined Negligible 

 
Equator Principles reporting thresholds 

The EPs require all projects, in all locations, to conduct an alternatives analysis 
to evaluate less GHG intensive alternatives when combined Scope 1 and Scope 
2 operational emissions are expected to be more than 100 000 t of CO2 
equivalent annually.  In addition, the EP require that the client (should) 
report combined Scope 1 and Scope 2 Emissions, publicly on an annual basis, 
during the operational phase for projects emitting over 100 000 t of CO2 
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equivalent annually.  It notes further that clients would be ‘encouraged’ to 
report publicly on projects emitting over 25 000 t of CO2e (EP, 2014). 
 
Owing to the limitations associated with assessing the magnitude of GHG 
emissions from a project using national GHG emissions as a benchmark, 
discussed in detail above, the magnitude scale presented in Table 3.7 will be 
used in order to assess the magnitude of emissions from the Project. 
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4 IMPACT ASSESSMENT  

 
4.1 GHG EMISSIONS FROM THE THABAMETSI PROJECT 

As noted in Section 2.2, GHG emissions from the Project are assessed by 
applying emissions factors to activity data relating to any GHG-causing 
Project activities.  
 
In order to obtain the activity data required for the assessment the following 
was undertaken:  
 
• The Thabametsi 600 MW Coal Fired Power Plant Feasibility Study, 

dated 11 September 2015, was reviewed in order to obtain data for Phase 
1 operations (WSP | Parsons Brinckerhoff (2015a); 

• The Thabametsi Power Station Site Decommissioning Study, for Phase 1 
was reviewed in order to obtain information relating to the 
decommissioning of Phase 1 (WSP | Parsons Brinckerhoff (2015b); and 

• Additional GHG information requests were issued in order to obtain 
information on the construction (and additional information on the 
operations and decommissioning) of Phase 1  

 
It is important to note that detailed activity data was available for Phase 1 (by 
way of the originally planned 600 MW plant, for operations, and for the 
updated 630 MW plant for construction and decommissioning). As noted in 
Section 2.4 (Assumptions), emissions calculations for Phase 1 were subsequently 
scaled up by a factor of 2 (for operations) or a factor of (1200/630) (for 
construction and decommissioning) in order to estimate emissions from the 
final 1 200 MW plant.  
 
Using the activity data, the relevant GHG emissions factors were applied in 
order to estimate total emissions of GHGs, expressed as ‘carbon dioxide 
equivalents’ (CO2e), per year.  
 
Table 4.1 presents a summary of the GHG emissions for the full lifecycle of the 
Thabametsi power plant including the construction and decommissioning 
phases, assuming that operating conditions remain the same over the 30 year 
life-time of the plant, and not accounting for any decrease in thermal 
efficiency over time. 
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Table 4.1 Thabametsi’s GHG emissions over its life-cycle split by activity (1) 

Source of emissions Estimated GHG emissions (tCO2e) % 
Construction 261 707 0.088% 
Operations 296 385 671  (9 879 522 per year)                   99.911% 
Decommissioning 3 736 0.001% 
TOTAL 296 651 114 100% 

GHG emissions from each activity and phase are discussed in the sections 
below. 
 

4.1.1 GHG emissions during Construction 

Table 4.2 summarises total estimated GHG emissions during the construction 
of the 1 200 MW plant. Detailed data was provided for construction activities 
taking place for Phase 1 (630 MW). In order to estimate construction emissions 
for the overall 1 200 MW project, emissions were scaled up accordingly and an 
assumption made that the same construction activities and volumes of 
materials would be used for Phase 2 (570 MW). 
 
Construction of Phase 1 (630 MW) will take place over an estimated 54 months 
(4.5 years), including a 6-month lag between individual 315 MW blocks. The 
exact timings for the construction of Phase 2 (570 MW) are not yet known and 
as such construction emissions are presented as total (cumulative) emissions 
over the course of the construction for Phase 1 and Phase 2 (total 1 200 MW). 

Table 4.2 Estimated GHG emissions arising from the construction of the Thabametsi 
Coal Fired Power Plant 

Construction activity Total Estimated 
Construction 
Phase 
Emissions (1 200 
MW) (t CO2e) 

Data Source, Notes and Assumptions 

SCOPE 1  
Fuel combustion in diesel 
generators (power 
production) 

751 Activity data source: response to GHG 
information request 

Fuel combustion in mobile 
vehicles and equipment on 
site + transportation for 
workers  

14 996  Activity data source: response to GHG 
information request 

Fuel combustion in 
vehicles used to transport 
construction materials to 
the site 

14 755 Activity data source: response to GHG 
information request. Estimated transport 
distances of 500 – 1000km depending on 
material 

 
(1) It is assumed that the plant will operate at the same load factor annually, despite decrease in thermal efficiency. This 
will result in slight decrease in electrical output yearly. 
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Construction activity Total Estimated 
Construction 
Phase 
Emissions (1 200 
MW) (t CO2e) 

Data Source, Notes and Assumptions 

Fuel combustion for the 
transport of solid & liquid 
wastes from the site 

7 888 Activity data source: response to GHG 
information request.  
Solid waste is transported from the construction 
site for both Phase 1 & 2 
Wastewater is transported from the site during 
Phase 1 only (on-site wastewater treatment 
plant will be operational during the 
construction of Phase 2) 
Assumes solid and liquid waste is transported 
100km from the site 

Land-use change (land 
clearance) 

155 393 Activity data source (area cleared): Final 
Environmental Impact Report (Savannah 
Environmental, 2015). Assumes total 652 Ha 
land cleared  
Assumes land use category 
‘woodland/savanna’ with biomass carbon stock 
65 dm ha-1 (DEA, 2014b). Methane and N2O 
emissions associated with land use change are 
excluded in line with the methodology 
presented in the South African National GHG 
Inventory for 2000-2010 (DEA, 2014a)  
Assumes eventual release of biomass carbon 
into the atmosphere (e.g. decomposition / 
combustion) 

Consumption of 
refrigerant gases 

25 536 Activity data source: response to GHG 
information request 
Assumes an equal split of R407c, R410a and 
R134a refrigerant gases are used 

SCOPE 2 

Electricity consumption 
(construction power + 
worker accommodation)  

42 388 Activity data source: response to GHG 
information request 
Grid electricity is required for Phase 1 (630 MW) 
only as power requirements for Phase 2 
construction will be met by Phase 1 Plant 

TOTAL 
CONSTRUCTION 
PHASE EMISSIONS (t 
CO2e) 

261 707 Assumes the same activities take place in Phase 
1 (630 MW) and Phase 2 (570 MW) in order to 
project emissions for the construction of the 
final 1 200 MW project 

 
Figure 4.1 below illustrates the split of total (cumulative) Scope 1 & 2 emissions 
for the construction phase by activity. As shown, land-use change emissions 
represent the most significant source of emissions during construction (59%), 
followed by Scope 2 grid electricity emissions (16%), fugitive emissions from 
the use of refrigerants for cooling (10%), and mobile fuel combustion 
emissions associated with the use of construction vehicles and equipment and 
worker transportation (6%), and the transport of construction materials to the 
site (6%). Mobile fuel combustion emissions associated with the transport of 
solid and liquid wastes from the site, and stationary diesel consumption 
emissions, account for the smallest proportion of construction emissions (3% 
and 0.3%, respectively). 
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Figure 4.1 Thabametsi 1200 MW power plant construction phase emissions (tCO2e) split 
by activity  

 
Scope 3 (indirect / value chain) GHG emissions associated with embedded 
carbon in construction materials were also calculated, though not presented as 
part of overall Construction emissions since these focus on Scope 1 and 2 
emissions sources.  
 
Scope 3 emissions from embedded carbon in construction materials, including 
the total estimated mass of concrete, steel, and PVC pipes required for 
construction of the 1 200 MW plant, are estimated to be 37 745 tCO2e.  
 

4.1.2 GHG emissions during Operations 

Table 4.2 summarises the Project’s estimated annual GHG emissions during 
Operations (Phase 1 and 2), whilst Figure 4.3 illustrates total operational 
emissions split by activity. Total estimated annual emissions for the first 630 
MW Phase of the Project, based on information given in the Feasibility Study 
(WSP | Parsons Brinckerhoff, 2015a) and applying a load factor of 85%, are 5 
1860749 t CO2e (5.3 Mt CO2e).  Assuming the same technologies, load factor 
and operating patterns are used for the second 570 MW Phase, annual 
emissions from the final 1 200 MW plant are estimated to be 9 879 659 t CO2e 
(9.9 Mt CO2e) (1 Assuming the same load factor and operating patterns, and 
not including any decrease in thermal efficiency over time, total (cumulative) 

 
(1) As noted previously, there may be an opportunity to use more efficient technologies for Phase 2 which would result in 
an improved thermal efficiency and reduced emissions intensity. Absolute GHG emissions may decrease if future 
operations shift to cycling and the Plant is not running continuously, although increased start-ups could have a detrimental 
impact on plant thermal efficiency and emissions intensity (GHG emissions per MWh generated). 
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estimated operational emissions over the 30-year lifetime of the 1 200 MW 
plant are in the range of 304 Mt CO2e. 

Table 4.3 Estimated GHG emissions arising from the operation of the Thabametsi Coal 
Fired Power Plant 

Operational activity Estimated 
Annual 
Emissions 
in Phase 1 
(630 MW) (t 
CO2e) 

Estimated 
Annual 
Emissions in 
Phase 2 (1 200 
MW) (t CO2e) 

Data Source, Notes and Assumptions 

SCOPE 1    
Coal combustion for 
power production, 
(CO2 emissions) 

   
4 184 071 

    
7 969 659 

Annual coal consumption of   3 901 332 
tonnes per 630 MW unit, based on 85% 
load factor (7 446 hours per annum).  
Coal carbon content = 29.5% (WSP | 
Parsons Brinckerhoff, 2015) 
Coal oxidation factor = 0.9915 (Source: 
email communications from 
WSP | Parsons Brinckerhoff) (1) 
Converted to GJ on the basis of NCV for 
coal of 11.81 MJ/kg (LHV) (2)   

Coal combustion 
(CH4 emissions) 

1 095 2 085 Applying plant design data on CH4 
emissions  (3)  

Coal combustion 
(N2O emissions) 

  
885 344 

1 686 370 Applying plant design data on N2O 
emissions  (4) which results in a 
calculation approximately 6% higher than 
the calculation using IPCC Tier 3 
emissions factor  (5) . 

In situ 
desulphurisation 
(limestone) 

109 450 208 477 Annual limestone consumption of 
255 547 tonnes per 600 MW unit, based 
on 85% load factor. 
CaCO3 content of limestone: 93.5% by 
weight (WSP | Parsons Brinckerhoff, 
2015) 
Assumes 99.15% of limestone is used in 
the desulphurisation process (producing 
CO2) (Source: email communications 
from WSP | Parsons Brinckerhoff) (6) 

Light diesel oil 
consumption for 
cold start-ups 

5 154 9 817 12 tonnes light diesel oil per 150 MW 
boiler, 8 hours for a cold start-up, and 4 
cold start-ups per year (WSP | Parsons 
Brinckerhoff, 2015).  

Diesel consumption 
in back-up 
generators 

6 12 Based on an expected consumption of 550 
litres / hour during full load test for 1 
hour in Phase 1. Assumes 4 tests per year 
(7) 

 
(3) Email correspondence to ERM from Marubeni, 7th April 2017 
(3) Email correspondence to ERM from Marubeni, 7th April 2017 
(3) Email correspondence to ERM from Marubeni, 7th April 2017 
(4) Email correspondence to ERM from Marubeni, 7th April 2017 
(5) IPCC, 2006a 
(6) Email correspondence to ERM from WSP | Parsons Brinckerhoff, 25th May 2016  
(7) Email correspondence to ERM from Marubeni, 28th Oct 2016 
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Operational activity Estimated 
Annual 
Emissions 
in Phase 1 
(630 MW) (t 
CO2e) 

Estimated 
Annual 
Emissions in 
Phase 2 (1 200 
MW) (t CO2e) 

Data Source, Notes and Assumptions 

Refrigerant 
consumption 
(cooling)  

 1 624 3 094 Assumes one refrigerant system refill per 
year, requiring  921 kg refrigerants in 
Phase 1 
Assumes an equal split of R407c, R410a 
and R134a refrigerant gases are used (1) 

Lubricant and 
grease consumption 

4 8 Based on estimated lubricant and grease 
consumption of 7 030 litres / year and 
405 kg per year (respectively) in Phase 1 
(2) 

TOTAL ANNUAL 
EMISSIONS (t 
CO2e) 

   
5 186 749 

   
9 879 522 

Assumes the technical specifications 
outlined in the 600 MW Feasibility Study 
apply to the second 570 MW unit (Phase 
2) 

TOTAL 
OPERATIONS 
PHASE 
EMISSIONS (t 
CO2e)  

    
296 385 671 

Total emissions over Phase 1 & 2 of 
operations, assuming 30 year lifespan. 
Not taking into account any thermal 
efficiency losses over that period.  

 
 

 
(1) Ibid. 
(2) Ibid. 
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Figure 4.2 Thabametsi 1200 MW power plant operational phase emissions (tCO2e) split 
by activity  

 
 
Table 4.3 illustrates the thermal efficiency of the plant, and the emissions 
intensity of grid electricity generated (using annual estimated emissions above 
and annual estimated generated electricity in MWh). These metrics are used to 
inform the benchmarking in Section 4.2.2 (Impact Assessment chapter). The 
metrics are given for the final 1 200 MW plant on the basis of the Feasibility 
Study data for the first 600 MW phase; as such the metrics (thermal efficiency 
and emissions intensity) are assumed to be the same for the 600 MW (Phase 1) 
and 1 200 MW (Phase 2) plant (noting the potential differences in Phase 2 
operations detailed in Footnote 1 of Page Error! Bookmark not defined.). 

Table 4.4 Thabametsi Coal Fired Power Plant GHG emissions intensity and thermal 
efficiency 

 Thabametsi 1200 
MW project 

Data Source, Notes and Assumptions 

Total estimated 
annual emissions (t 
CO2e)  

   
9 879 522 

Estimated total annual GHG emissions from the 
plant (calculations in Table 4.2). Not including 
any thermal efficiency losses over time. 

Total annual 
electricity generation 
(MWh) 

8 037 689 Plant net power (539.732 MW per 600 MW unit) * 
2 units * 7 446 (annual operating hours, applying 
85% load factor) 
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 Thabametsi 1200 
MW project 

Data Source, Notes and Assumptions 

Electricity emissions 
intensity (t CO2e / 
MWh, or kg CO2e / 
kWh) 

 1.23 Total annual emissions divided by total annual 
electricity output 

Thermal efficiency   36.25% Thermal efficiency = 36.25% (LHV); 34.07% 
(HHV) (Source: EPC data as communicated by 
Marubeni) (1) (2) 

 
It should be noted that the GHG intensity factor, 1.23 t CO2e per MWh, reflects 
the emissions intensity of electricity generated by the plant for distribution to 
the grid. The total MWh output used to calculate the emissions intensity 
excludes auxiliary power consumption by the plant, and excludes losses from 
transmission and distribution. 
 

4.1.3 GHG emissions during Decommissioning  

Table 4.4 illustrates GHG emissions resulting from the decommissioning of the 
1 200 MW plant. As noted in Section 2.3, positive emissions impacts associated 
with returning the site to ‘greenfield status’ as part of the decommissioning 
program are not included due to challenges in making necessary reasonable 
assumptions and estimations. For the same reason, emissions associated with 
transporting materials for reuse or recycling elsewhere have not been 
included. 

Table 4.5 Estimated GHG emissions arising from the decommissioning of the 
Thabametsi Coal Fired Power Plant 

Decommissioning 
activity 

Total Estimated 
Decommissioning 
Emissions (1 200 
MW) (t CO2e) 

Data Source, Notes and Assumptions 

SCOPE 1   
Fuel combustion in 
mobile (e.g. demolition) 
equipment 

672 Activity data source: response to GHG 
information request 

Fuel combustion in 
stationary equipment e.g. 
diesel generators 

33 Activity data source: response to GHG 
information request 

SCOPE 2   
Grid electricity 
consumption 

3 031 Activity data source: response to GHG 
information request 

TOTAL 
DECOMMISSIONING 
PHASE EMISSIONS (t 
CO2e) 

3 736 Assumes the same decommissioning 
activities take place in Phase 1 (630 MW) and 
Phase 2 (570 MW) in order to project 
emissions for the construction of the final 1 
200 MW project 

 

 
(1) Email correspondence to ERM from Marubeni, 9th June 2016 
(2) Note that the thermal efficiency values stated are based on the latest available technical data for Phase 1 operations (630 
MW). 
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Figure 4.3 illustrates the split of total Scope 1 and 2 emissions for the 
decommissioning phase by activity. As shown, the majority of emissions 
(81%) are associated with the use of electricity. 18% of emissions are associated 
with the consumption of fuel in vehicles and equipment (e.g. demolition 
activities). The remaining 1% of emissions is associated with the use of diesel 
generators for back-up power production. 

Figure 4.3 Thabametsi 1200 MW power plant decommissioning phase emissions (tCO2e) 
split by activity  

 
 

4.1.4 Total Construction, Operations and Decommissioning Emissions  

As noted in the above sections, the total emissions for each phase are as 
follows:  
 
• Construction:   261 707 tCO2e 
• Operations:   296 385 671 tCO2e  
• Decommissioning:  3 736 tCO2e 
 
No year-on-year thermal efficiency loss is assumed for operations. 
 
Figure 4.4 illustrates the split of total Scope 1 and 2 emissions by phase, using 
the data presented above and assuming a 30-year operational period for the 1 
200 MW plant and the construction and decommissioning phase. As can be 
seen, the vast majority (99. 9%) of emissions are attributed to the operational 
phase of the plant and the combustion of coal to generate electricity. 
Construction and decommissioning activities contribute <0.1% to overall 
lifecycle emissions. 
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Figure 4.4 Thabametsi 1 200 MW power plant emissions (tCO2e) split by phase  

 
4.2 GHG IMPACT ASSESSMENT  

A traditional impact assessment is conducted by determining how the 
proposed activities will affect the state of the environment described in the 
baseline. As noted in Section 2.1, in the case of GHG emissions, this process is 
complicated by the fact that the impact of GHGs on the environment cannot 
be quantified within a defined space and time. The greenhouse effect occurs 
on a global basis and the point source of emissions is irrelevant when 
considering the future impact on the climate. CO2 has a residence time in the 
atmosphere of approximately 100 years by which time emissions from a single 
point source have merged with other anthropogenic and natural (e.g. 
volcanic) greenhouse gas emissions. Therefore it is not possible to link 
emissions from a single source – such as the Thabametsi Project – to particular 
impacts in the broader study area.  
 
Considering the above, the impact assessment for the Project’s GHG emissions 
is based on an assessment of the magnitude of estimated annual GHG 
emissions during operations (accounting for >99.9% of Scope 1 and 2 
emissions across the construction, operations and decommissioning stages), 
and the Project’s contribution to global climate change. Because South Africa 
has not specifically defined thresholds to understand GHG emissions impact 
or magnitude within its Environmental Impact Assessment or National 
Environmental Management Act legislation, this assessment of magnitude (i.e. 
the scale of GHG emissions from the Project) is based on a GHG magnitude 
rating scale developed from international lender standards including IFC, 
EBRD, and EP. The magnitude of the Project’s emissions relative to South 
Africa’s current and future projected GHG emissions is also presented, but 
owing to the significant limitations associated with using national GHG 
emissions as a way to understand the magnitude of a project’s emissions, this 
comparison is not used to inform significance.   
 

 

Construction, 
261 707, 
0.088% 

Operation,  296 
385 671 , 
99.911% 

Decommission, 
3 736, 0.001% 
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In addition to the above assessment of the magnitude and therefore 
significance of the Project’s GHG emissions, the GHG impact assessment is 
informed by the following key aspects:  
 
• Assessing the GHG performance of the Project relative to reference 

benchmarks on the GHG intensity of electricity production, including 
the GHG intensity of South Africa’s grid electricity and of other coal-
fired power plants; and 

• Understanding of the impact of the Project on South Africa’s national 
GHG emissions inventory, and consideration of the alignment of the 
Project with the country’s climate policy and international GHG 
reduction commitments. 

 
4.2.1 Magnitude of the Project’s GHG emissions  

During operations, estimated annual emissions from Phase 1 (630 MW) are 5 
186 749 t CO2e, and assuming the same technologies are applied for the 
development of Phase 2 and a continued baseload supply scenario, total 
estimated annual emissions from the final 1 200 MW Thabametsi Project 
are   9 879 522 t CO2e. Further discussion on the magnitude of these 
emissions compared to South Africa’s total annual GHG emissions, and from 
the perspective of emissions from a single point-source or project, is given 
below.  
 
Contribution of the Project to South Africa’s national GHG inventory 

Table 4.5 illustrates the magnitude of the Project’s emissions relative to South 
Africa’s national GHG emissions. Historical emissions data from 2010 is used, 
and for subsequent (and future) dates, the PPD trajectory (defined in South 
Africa’s NCCRP and forming the basis of South Africa’s mitigation 
commitments within the INDC presented to the UNFCCC in the 21st 
Conference of Parties (COP21) in Paris, December 2015) is used in order to 
project national emissions forward to 2050.  

Table 4.6 Estimated GHG Emissions from the 1 200 MW Thabametsi Project Relative 
to Projected GHG Emissions for South Africa 

Year Estimated 
annual 
emissions – 
South Africa (t 
CO2e)– PPD 
Lower Range 

Estimated annual 
emissions – 
South Africa (t 
CO2e)– PPD 
Upper Range 

Estimated annual 
operational 
emissions – 
Thabametsi 1 200 
MW Project (t 
CO2e) 

Thabametsi Project % 
contribution to South 
Africa’s projected 
national GHG emissions 
during operations (as 
a % of lower - upper 
Range PPD trajectory)  

2020 
398 000 000 

583 000 000    
9 879 522 

1.7 – 2.5% 

2025 398 000 000 614 000 000 9 879 522 1.6 - 2.5% 
2030 398 000 000 614 000 000 9 879 522 16 - 2.5% 
2035 398 000 000 614 000 000 9 879 522 1.6 - 2.5% 
2040 336 000 000 552 000 000 9 879 522 1.8 – 2.9% 
2045 274 000 000 490 000 000 9 879 522 2.0 – 3.6% 
2050 212 000 000 428 000 000 9 879 522 2.3 – 4.7% 
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Source: DEA (2011) and DEA (2014a) (estimated annual emissions for South Africa using lower 
and upper ranges of PPD). A linear decline to INDC targets by 2050 from 2035 levels is 
assumed.  
 
As illustrated above, the Project’s GHG emissions are estimated to comprise 
1.7 – 2.5% of South Africa’s national emissions in 2020, rising to 2.3 – 4.7% in 
2050. It should be noted that a number of assumptions are made with respect 
to estimating the Project’s contribution to national GHG emissions:  
 
• It is assumed that South Africa’s GHG trajectory follows that set out in 

the Government’s PPD trajectory (i.e. assuming that South Africa meets 
its commitments under the UNFCCC); 

• The GHG trajectory for South Africa also assumes no change to the 
country’s climate policy and INDC; however it should be noted that 
countries will be required to update their national GHG reduction 
commitments (INDCs) every five years, and each new submission 
should be more ambitious than the previous submission (the ‘ratchet’ 
mechanism): as such, future emissions trajectories may incorporate 
increasingly ambitious cuts; 

• The GHG trajectory also assumes certain GDP growth rates (which 
influence national GHG emissions): should actual growth rates deviate 
significantly from these, the emissions trajectory may also need revising; 
and 

• The plant is assumed to operate at a constant 85% load factor, through to 
2050, which would result in GHG emissions from the plant staying 
constant over time. It is however possible that future changes to 
dispatch rules may necessitate load following, weekend shut downs, or 
two-shifting. Such changes in operating regime will alter GHG 
emissions: a shift to cycling can result in increased wear on the plant and 
therefore reduced efficiencies and increased GHG emissions per MWh 
generated; with reduced efficiencies over time, a constant 85% load 
factor as assumed in this report, would lead to reduced electricity 
output over time; however total GHG emissions on an annual basis are 
likely to decrease if there is a reduction in overall operating time.  

 
Whilst the above analysis helps to give a sense of the scale of the Project’s 
emissions relative to South Africa’s emissions, there are significant limitations 
associated with using national GHG inventories to understand the magnitude 
of a Project’s emissions. This is because the greenhouse effect occurs on a 
global basis, and the geographical source of emissions is irrelevant when 
considering the future impact on the climate; the climate change impact 
associated with the emissions of one tonne of CO2e is the same, regardless of 
the source or location. Whilst this is true, the contribution of different 
countries to global GHG emissions varies significantly, and using the scale of 
a country’s GHG emissions to assess the magnitude of GHG emissions from a 
particular project would suggest that the GHG impacts from a certain project 
are less significant if it is sited in a country with comparatively large GHG 
emissions, than if the same project with the same emissions was sited in a 
country with much smaller GHG emissions. This isn’t the case however, for a 
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global impact like climate change. In addition, owing to the nature of the 
national and global GHG emissions, which result from a vast number of 
individual projects across many sectors (power, transport, land use, 
infrastructure, built environment, etc.), individual projects are unlikely to look 
significant (i.e. represent a material proportion or percentage) of emissions 
relative to emissions on a national scale. 
 
Bearing this in mind, the above analysis of the Project’s GHG emissions 
relative to South Africa’s national GHG emissions helps to add context to the 
impact assessment, but is not used as the basis for the assessment of the 
Project’s GHG and climate change impacts. Instead, other reference 
benchmarks are used to inform the impact assessment, discussed in the 
sections that follow. 
 
Scale of the Project’s Emissions relative to GHG Magnitude Scale from Wider 
Standards  

As described in Section 3.4, various international lender organisations 
including the IFC, EBRD and EP, give guidance on the scale of a Project’s 
GHG emissions based on thresholds of annual emissions that trigger 
requirements for quantifying, reporting and mitigating Project GHG 
emissions. The magnitude scale derived from these organisations is illustrated 
in Table 4.6. 

Table 4.7 Magnitude scale for project-wide GHG emissions based on wider standards 

Project-Wide GHG Emissions / annum Magnitude Rating 
>1 000 000 tonnes CO2e Very Large 
100 000 – 1 000 000 tonnes CO2e Large 
25 000 – 100 000 tonnes CO2e Medium 
5 000 – 25 000 tonnes CO2e  Small 
<5 000 tonnes CO2e Negligible 

 
Based on the magnitude scale above, and considering the estimated annual 
GHG emissions from the final 1200 MW Project during operations (9 879 522 t 
CO2e assuming a baseload supply scenario), the magnitude of the project’s 
GHG impact is considered to be Very Large. It should be noted that, in the 
absence of abatement technologies such as CCS, most fossil-fuel based power 
plants will fall into this category by nature of their activities (which involve 
the combustion of coal or gas to generate electricity). For example, the total 
annual emissions from Eskom’s Medupi and Kusile coal-fired power plants 
(once operational), both using supercritical steam, are estimated to be in the 
range of 25 000 000 – 30 000 000 t CO2e for each plant.  
 

4.2.2 Benchmarking performance against other coal-fired power stations  

The Project’s estimated emissions intensity and stated thermal efficiency are 
compared to benchmarks for alternative coal-fired power plant technologies in 
Table 4.7 below. 
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Table 4.8 Benchmarking emissions intensity and thermal efficiency of the Thabametsi 
1200 MW plant against alternative coal-fired power plant technologies 

Coal-fired power plant 
name / technology 

Thermal 
efficiency 
(LHV, net) 

CO2 intensity factor 
(LHV, net) 

Reference 

Thabametsi (the 
Project) 

36.25% 1.02 kg CO2/kWh 
 

Subcritical plant 30 to 38% >0.88 kg CO2 /kWh IEA,2012a; IEA, 2012b 
Supercritical plant Up to 42% 0.8-0.88 kg CO2 /kWh As above 
Ultra-supercritical plant Up to 45% 0.74-0.8 kg CO2 /kWh As above 
Integrated gasification 
combined cycle (IGCC) 
(1) 

>45% <0.67 kg CO2 / kWh IEA,2012a 

Carbon capture & 
storage (CCS) 

Reduction of 
7-10%  

0.1 kg CO2 / kWh IEA, 2012b 

 
Table 4.7 compares emissions intensities and thermal efficiencies of power 
plants based on CO2 emissions only. Literature comparing emissions 
intensities of coal power plants on CO2e basis could not be obtained. Despite 
the table being on a CO2/kWh basis instead of CO2e/kWh, a number of key 
conclusions can still be drawn from this benchmarking exercise. The results 
from the benchmarking assessment highlight the following key messages:  
 
• The Thabametsi plant will be using subcritical steam conditions, which 

restricts the potential thermal efficiency of the plant to less than 38%, 
compared to the 42% or greater thermal efficiencies that can be achieved 
by plants using other high efficiency technologies such as (ultra) 
supercritical steam and IGCC. Emissions performance  is similarly low 
for subcritical plants relative to these alternative, high efficiency 
technologies;  

• The plant’s thermal efficiency (36.25%) is within the range for subcritical 
plants based on the IEA analysis; and the calculated emissions intensity 
of 1.02 kg CO2e/kWh is similarly consistent with other subcritical 
plants; and 

• Whilst the use of CCS to capture and store CO2 emitted from the plant 
can bring about significant improvements in GHG performance (very 
low emissions per kWh generated), CCS is more favourable for higher 
efficiency (>40% thermal efficiency) plants operating under supercritical 
or ultra-supercritical steam conditions. Furthermore, CCS has not yet 
been demonstrated in South Africa and therefore does not represent a 
commercial reality as yet. As such the use of such technologies is not 
considered feasible for the Project. 

 
It is important to interpret these results based on an understanding of the 
reasons behind the choice of technology for the plant, and the implications of 
using low-quality coal, discussed further in below.   

 
(1) Whilst IGCC technologies have been included for reference, it is important to note that IGCC has not yet reached 
maturity and there are currently few IGCC plants in commercial operation (6 plants as of 2012) (IEA, 2012a). See also 
Section 3.3.2.  
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Technology choice of plant 

The proposed Thabametsi plant will be built in two phases with a total 
capacity of 1 200 MW. Referring to the Phase 630 Feasibility Study Addendum 
(WSP | Parsons Brinckerhoff (2015b)), Phase 1 will comprise two 315 MW 
steam turbine generators. There are numerous reasons for selecting this 
technology (WSP | Parsons Brinckerhoff, 2015):  
 
• Importantly for this plant, CFB boilers are capable of using low grade 

coal; 
• On account of the relatively low temperatures of boiler operation, there 

is no need for dedicated control equipment for nitrous oxides (NOx), and 
effective control of sulphur dioxide (SO2) emissions can be achieved 
through the direct injection of limestone into the boiler furnace;  

• CFB technology provides a good balance of reliability, redundancy for 
baseload generation to the grid and lower capital costs, which reduces 
the cost of generation. Redundancy and low cost of generation are two 
priorities of the Coal Baseload IPP Programme (WSP | Parsons 
Brinckerhoff, 2015); and 

• Considering the water constraints in the area, the ability to achieve 
emission compliant SOx control by addition of dry limestone directly 
into the combustion chamber thereby negating the need for expensive 
backend SOx scrubbers which consume large quantities of water would 
be essential and the CFB technology enables it. 

 
The DoE’s requirements under the Coal Baseload IPP Procurement 
Programme specifies a qualification tariff cap of ZAR0.82/KWh for 
electricity, and ERM understands this has been the primary driver for the 
choice of this CFB technology that is suitable for the combustion of low grade 
coal.  

 
The type of technology chosen are also constrained by a limited availability of 
water, which is why dry air cooled condensers (using up to 15 times less water 
than ‘wet cooled’ plants) have been selected. It is noted that air cooled 
condensers generally require more power than wet cooling systems due to the 
use of fans for cooling. This increases the auxiliary power load and reduces 
plant efficiency.  
 
The size and type of the boilers have been selected based on the low quality of 
the coal, higher reliability of supply and redundancy from smaller boilers and 
turbines as well as lower capital expenditure and quicker construction times. 
It should be noted that CFB generation units are usually limited in output 
capacity to 200-300 MWe. Importantly with respect to plant efficiency, the use 
of supercritical and ultra-supercritical steam conditions in CFB plants is 
currently limited, compared to PCC (pulverised coal combustion) plants. CFB 
plants in the range of 30-250 MWe all use subcritical steam cycles (Dong, 
2011). 
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Use of low-grade coal 

The plant will be using coal with a relatively low heat value (11.81 MJ/kg, 
HHV) and carbon content (29.5% by weight), and a high ash content (56%) 
(WSP | Parsons Brinckerhoff, 2015). CFB technologies are well suited to using 
low-grade coals, with coal recirculated through the combustion chamber to 
allow more complete combustion, and because the lower temperatures 
(compared to PCC units) reduce problems associated with ash slagging or 
fouling. Whist the use of CFB technologies will maximise the power output 
from this coal feedstock, the low heat value of the coal will require greater 
throughput (and auxiliary power requirements) in order to generate the same 
amount of power for the grid than if higher grade coal was utilised.  
 
 

4.2.3 Implications of the Project on the South African grid emissions factor  

As noted in Section 4.1, the GHG intensity factor for the plant is estimated to 
be 1.23 t CO2e / MWh, based on total estimated annual GHG emissions and 
total electricity generated and sent to the grid (i.e. excluding plant auxiliary 
consumption and any losses from transmission and distribution).  
 
The above analysis suggests that the emissions intensity of the electricity 
generated by the Thabametsi plant is approximately 25% higher than the 
current Eskom emissions factor. of 1.01 tCO2e/MWh as outlined in section 
3.3.1. However, since the Eskom emission factor incorporates generation not 
only from coal-fired power plants (representing 90% of Eskom’s generation 
capacity for this period), but also generation from low-carbon energy sources 
including renewables (predominantly solar), nuclear and pumped storage 
(representing the remaining 10% of generation capacity), it is indeed expected 
that it will be lower than Thabametsi’s emission intensity value. Data derived 
from information published by Eskom in 2011 illustrates an average emissions 
intensity factor of 1.05 t CO2e/ MWh for its coal-fired power plants for the 
period 2010-2011 (1).  
 
Table 4.8 and Figure 4.5 compare Thabametsi’s emissions intensity with that 
of the Eskom coal-fired power plants. By 2021-22 it is estimated that the 
average emissions intensity of Eskom’s coal-fired power plants will be about 
1.05 tCO2e/kWh, including Kusile and Medupi and assuming that none of the 
existing power plants are decommissioned before then. 
 
It is important to note that four out of the five Eskom coal-fired power plants 
(Camden, Hendrina, Grootvlei, Kriel and Komati) which are scheduled for 
decommissioning prior to 2030 (Eskom, 2015b) have relatively high GHG 
emission intensities compared to this average intensity factor. The projected 

 
(1) This emissions intensity factor (1.05 t CO2e / MWh) is assumed to be on a net basis, though this is not specified in the 
published data.  . 



ERM MARUBENI 

58 

GHG intensity of electricity generated by these plants is summarised in the 
Table below. 

Table 4.8 Estimated emissions intensity of Eskom coal-fired power plants scheduled for 
decommissioning before 2030 

Name of Power plant 

tCO2 / 
MWh  
(CO2 

Only) * 
 

tCO2e 
/MWh 

(CO2, CH4 
and N2O)** 

tCO2 / 
MWh  
(CO2 
Only)  

 

tCO2e /MWh 
(CO2, CH4 and 

N2O)** 

2010/11 data Projected 2021/22 data*** 

Thabametsi   1.02 1.23 

Eskom 
Power Plants 

Camden*****  1.24 1.25 1.24 1.25 

Hendrina  1.18 1.19 1.32 1.33 

Komati***** 1.26 1.27 1.26 1.27 

Grootvlei 1.24 1.25 1.36 1.36 

Kriel 1.04 1.04 1.24 1.24 

Average for 
Camden, 
Hendrina, 
Grootvlei, Kriel 
and Komati**** 

1.14 1.14 1.22 1.28 

Average for all 
Eskom coal-fired 
plants 

1.04 1.05 1.05 1.05 

 
* as stated in Eskom (2011) These figures reported by Eskom include CO2 only and not CH4 or 
N2O 
** Calculated by ERM using IPCC(2006a) 
*** Projected by ERM based on the average observed energy efficiency loss of the power plants 
over the period 2009/10 – 2013/14 reported by Eskom (2017). The average for Eskom coal-fired 
power plants in 2021/22 includes Kusile and Medupi, which have lowered the average 
significantly.  
**** Average emissions/MWh for these 5 plants, calculated based on total emissions / total 
electricity generated. 
***** Camden and Komati were Returned To Service during the 2009/10 – 2013/14  period, 
which included refurbishments to the plants, and resulted in peaking of their thermal 
efficiencies, hence their  projected emission intensity values in 2021/2022 are similar to 
2010/2011 values.  
 
 
The proposed Thabametsi plant has similar or lower emissions intensity 
compared to projected emissions intensities of the five plants scheduled to be 
decommissioned (Camden, Hendrina, Grootvlei, Komati and Kriel). 
Specifically from the decommissioning schedule published by Eskom, 
Camden will be the first power station to be decommissioned and Thabametsi 
is likely to take over the generation capacity of Camden, which will have a 
positive impact from a comparative CO2e emission perspective (1.23 
CO2e/MWh (Thabametsi) vs. 1.25 CO2e/MWh (Camden)). 
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Figure 4.5 Comparison of Thabametsi’s GHG emission intensity (TonsCO2e/MWh) with 
the projected 2020-21 GHG emission intensity of Eskom’s coal fleet. 

 
 
 
Figure 4.5 highlights the fact that while Thabametsi’s subcritical circulating 
fluidized bed (CFB) technology releases similar amounts of CO2 and CH4 per 
MWh with Eskom’s pulverized coal technology, sub-critical CFB tends to 
release much larger quantities of N2O. N2O emissions account for about 17% 
of Thabametsi’s total annual emissions while N2O emissions only account for 
0.8% of Eskom’s projected total GHG emissions from coal-fired power plants 
in 2021-22. N2O abatement technologies are discussed in Chapter 5 of this 
report. 
 
It should be noted that South Africa’s grid emissions factor is likely to 
decrease year-on-year going forwards, as the country pursues the 
development of renewable and other low-carbon generation capacity (in line 
with South Africa’s energy policy and the IRP 2010-2030), and as new, more 
efficient coal-based generation capacity comes online from 2016 onwards via 
Eskom’s Kusile and Medupi coal-fired power plants (each with a capacity of 
approximately 4 800 MW and using supercritical steam conditions). An 
additional factor at play is the likely decrease in efficiency of Eskom’s existing 
coal-fired power plants over time as the fleet ages and as air quality abatement 
technologies (e.g. FGD units and electrostatic precipitators) are retrofitted to 
older plants to meet air quality standards. Based on publicly available 
information from Eskom, ERM has made projected estimates of emission 
intensities for Eskom’s coal-fired power plants by 2021/22, when Kusile and 
Medupi are added to the fleet but none of the old power plants are 
decommissioned and the results are shown in Table 4.8 above. By 2020/21 it is 
projected that all the five Eskom power plants scheduled for decommissioning 
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(Camden, Hendrina, Grootvlei, Kriel and Komati) will have similar or higher 
emissions intensities compared to the proposed Thabametsi plant. This is 
based on the average historical thermal efficiency degradation of those plants 
and also assumes no upgrades will be carried out on those power stations. 
 
In the projected 2021/22 results, Camden and Komati are unique in that they 
were part of the power stations that were mothballed in the late 1980’s and 
early 1990s, and were only returned to service from 2008. During the return to 
service these power plants were refurbished in various ways, and the 
improved efficiency benefits of the refurbishments were only realized when 
the power plants came into full operation, hence an improvement in efficiency 
for Camden and Komati was observed during the period 2010 – 2014. In the 
projections, Camden and Komati’s efficiencies return to 2010/11 levels by 
2020/21. 
 
 

4.2.4 Alignment with South Africa’s climate change policy and international GHG 
mitigation commitments  

As noted in Sections 3.1 and 3.2, the Government has developed a number of 
energy and climate change focused policies and plans that are relevant to this 
Project. With the energy sector contributing 79% of South Africa’s national 
GHG emissions in 2010, it is important to consider both energy and climate 
change policies and plans in conjunction in order to understand how the 
Project is aligned with South Africa’s international GHG mitigation 
commitments. Drawing on the analysis presented in in Sections 3.1 and 3.2, the 
following key points are noted:  
 
• As described South Africa possesses a legacy of electricity management 

that saw limited investment in new power infrastructure, resulting in 
the strain on Eskom’s existing fleet of power plants and an unstable 
electricity grid. The impacts of this were most notable during the rolling 
periods of black-outs and ‘load shedding’ that occurred between 2007 
and 2015 when demand exceeded capacity;  

• The promulgated IRP 2010-2030 (2011) represents the legal basis for 
Government’s electricity planning, and factors in an increase in 
generating capacity to meet future demand, incorporating provision for 
new coal but with an emphasis on low-carbon energy sources including 
nuclear power and renewables such that South Africa’s dependence on 
coal-based electricity generation is reduced from 90% of electricity 
supplied in 2010 to 65% in 2030. Despite the fact that the economic and 
electricity landscape in South Africa has changed substantially since 
2011, the data contained in the IRP 2010-2030 (2011) has been adopted by 
Eskom and in Government’s electricity planning documents (albeit with 
the acknowledgement of these limitations), as well as by the IPP Office;  

• The IPPPP has the primary mandate to procure energy from IPPs, 
aligned to the capacity allocated to the various electricity generation 
sources in the IRP 2010-2030 (2011). The DoE has allocated 2 500 MW to 
be sourced through the Coal Baseload IPP Programme, with the main 
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objective to secure South Africa’s baseload energy supply. The proposed 
Thabametsi power Project (Phase 1 – 600 MW) is an application for 
development under the Coal Baseload IPP Programme and therefore 
responds to the country’s energy needs;  

• In order to understand the extent to which the Thabametsi project is 
aligned with South Africa’s climate change policy and mitigation 
commitments, it is important to understand the extent to which the IRP 
2010-2030 (2011) and the PPD trajectory set out in the NCCRP are 
aligned. The DEA’s 2014 Mitigation Potential Analysis study considered 
potential GHG abatement available to South Africa and mapped future 
emissions trajectories according to numerous scenarios. The results of 
the study illustrated that more ‘aggressive decarbonisation’ of South 
Africa’s energy supply will be needed in future iterations of the IRP if 
the targets set out in the PPD are to be achieved. However, it should be 
noted that the DEA study used the IRP 2010-2030 (2011) generation mix 
to estimate GHG emissions from the energy sector and in the absence of 
an electricity generation plan beyond 2030 assumed that the balance of 
coal vs. non-coal based energy sources would hold constant from 2030 to 
2050. Future updates of the IRP 2010-2030 will extend to later time 
periods (e.g. up to 2040 and 2050) and are likely to incorporate measures 
such as the retirement of some of the existing coal-fired power station 
fleet, which will allow for a reduction in emissions, especially 
considering that ‘reducing carbon emissions’ is one of the key 
constraints factored into the development of the IRP. The mechanics for 
retiring fossil fuel based generation have not however been defined.  

 
In conclusion, there is a clear mandate from the DoE for the procurement of a 
limited amount of additional base load capacity from new coal-fired power 
plants, but there is some uncertainty as to the level of electricity generation 
that will come from coal post-2030 and how this aligns to the longer-term PPD 
trajectory for national GHG emissions.  
 

4.2.5 Project GHG impact significance rating 

The GHG impact significance rating for the plant is based on the magnitude of 
GHG emissions. This differs to a traditional ESIA study where significance is 
based on a combination of the magnitude and likelihood of an impact. This is 
because likelihood is irrelevant in the context of GHG emissions given that 
increased levels of GHG emissions will result from the project, and given the 
body of scientific evidence linking GHG emissions to global climate change 
impacts. 
 
The above analysis highlights the following with respect to the magnitude of 
the Project’s GHG emissions, estimated to be 5 186 749 t CO2e annually during 
operations on completion of Phase 1, and 9 879 522 t CO2e annually on the 
completion of Phase 2:  
 
• Using benchmarks from international lender standards with respect to 

the magnitude of annual emissions from a development, and 
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considering the highest rating (‘Very Large’) applies to projects emitting 
>1 000 000 t CO2e per annum, the magnitude of this Project’s GHG 
emissions is considered to be ‘Very Large’.  

 
 
Based on the above analysis, the magnitude of the Project’s GHG emissions is 
considered to be Very Large. Relating this to the impact significance scale 
being used for the project, this translates to an overall significance rating of 
High (Negative). As noted previously, in the absence of abatement 
technologies such as CCS, most coal-based power plants will fall into this 
category by nature of their high GHG emissions, including Eskom’s Kusile 
and Medupi plants currently under construction. 
 
Whilst the Project will likely have a High (Negative) impact with respect to 
GHG emissions, it is important to consider the contextual information relating 
to South Africa’s energy context, national energy plans including the planned 
increases in baseload power to meet needs, the role of coal to meet increased 
baseload power requirements and the high emissions intensity of the older 
Eskom coal power plants, and the key objectives of the Coal Baseload IPP 
Programme in terms of providing a rationale for the development of this 
Project as described above.  
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5 EMISSIONS MANAGEMENT MEASURES 

The vast majority (>99.9%) of total emissions during the construction, 
operation and decommissioning of the plant are attributed to emissions from 
the operation of the plant. This section therefore primarily focuses on emission 
management measures during operations (Sections 5.1, 5.2, 5.3, 5.4 and 5.5). 
Emissions management measures for some of the larger sources of emissions 
during construction and decommissioning is covered in Section 5.6.  
 
The 1 200 MW Project’s annual GHG emissions are estimated to be   9 879 522 
t CO2e during operations assuming a baseload supply scenario. As noted 
above, the emissions are ‘Very High’ when benchmarking against a project-
wide emissions magnitude scale based on various international lender 
standards, as is expected for a coal-fired power plant. The emissions intensity 
(t CO2e per MWh) is also relatively high when benchmarked against other 
power plants. As such, measures should be implemented to monitor and 
manage energy consumption (thermal efficiency) and GHG emissions during 
operations. Specific emissions management measures are presented in this 
section.  
 

5.1 IMPACT OF THE IPPPP REQUIREMENTS AND PLANT TECHNOLOGY ON EMISSIONS 
REDUCTION POTENTIAL 

It is important to note that the choice of technology and the size of the plant 
constrain the extent to which technology-based GHG mitigation measures can 
be used. As discussed in Section 4.2.2 above, the key constraints are:  
 
• Coal quality: CFB plants are better suited to low quality (low calorific 

value (CV)) coal, relevant to the Thabametsi plant which will be using 
coal with a relatively low CV of 11.81 MJ / kg (LHV). Whilst CFB 
technologies offer some advantages including reduced emissions of 
nitrous oxides (NOx) and sulphur dioxide (SO2), and water use 
reduction through the use of in-situ SO2 mitigation (rather than ‘wet’ 
FGD units), the use of SC and USC steam conditions in CFB plants is 
currently limited compared to PCC plants, and it is therefore not 
possible to benefit from the enhanced efficiencies offered by these 
technologies.   The specified tariff under the IPPPP will have 
contributed the choice of the CFB technology which is more cost-
effective, given the availability of low quality coal. 

• Boiler and steam unit size: The Coal Baseload IPP Programme calls for 
projects with a maximum 600 MW capacity, and the strong emphasis on 
and requirement for redundancy for IPP baseload projects means that 
the selected configuration for the Thabametsi plant is four 150 MW 
boilers and two 315 MW steam units. This has some important 
implications with respect to plant efficiency:  

• (Noting the above constraints associated with the use of 
supercritical steam in CFB plants): It is not possible to use more 
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efficient (and less GHG-intensive) supercritical or ultra-
supercritical steam technologies, which are rarely applied to 
‘small scale’ 300 MW units due to the comparatively high cost 
of materials to support supercritical steam on a small scale 
(WSP | Parsons Brinckerhoff, 2015); and 

• Typical steam turbine configurations used in commercial 
power plants include non-reheat, single reheat and double 
reheat configurations. Double reheat offers the most efficiency 
but is used in larger, 600 MW units. Single reheat 
configurations can be used for units of 150 MW or greater. This 
plant will use single reheat steam turbine configurations in 
order to achieve the greatest increase efficiency possible 
considering size constraints. 

• Availability of water: Water is a scarce resource in South Africa, 
including in the Lephalale municipality of Limpopo Province where the 
plant is sited. This has the following technology selection implications:  

• CFB technologies are preferable from a water perspective since 
‘in situ’ SOx control, achieved through the injection of 
limestone into the boiler, avoids the need for dedicated ‘wet’ 
(water intensive) flue gas desulphurisation units that would be 
required for a pulverised coal boiler; and 

• Dry air cooled condensers are selected for the plant since these 
use up to 15 times less water than ‘wet cooled’ plants. 
However, air cooled condensers generally require more power 
than other systems in order to drive the fans which gives the 
plant a greater auxiliary load and has a negative impact on 
plant thermal efficiency.  

• Proven Technology: The configuration and technology to be used by 
bidders under the Coal Baseload IPP Procurement Programme in 
respect of the power generation equipment must be based on thermal 
steam units and the boiler shall be of the pulverised Coal or fluidised 
bed type, both of which should conform to the proven design and 
technology requirements in the technical qualification criteria of the 
RFP.1. 

 
Considering the above context and drivers, this section focuses on emissions 
control measures that can be achieved based on the selected plant 
technologies, design and configuration, rather than investigating 
opportunities for material changes to the plant’s design that could bring about 
an improvement in thermal efficiency and reduction in GHG emissions. 
 

 
1  Technical Qualification Criterion 4 : Proven Design and Technology Requirements) of Volume 3 (Technical Requirements) Part 1 
(Technical Qualification Criteria) of Part B (Functional and Qualification Criteria Requirements of the Coal Baseload IPP 
Procurement Programme RFP. 
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5.2 EMISSIONS MANAGEMENT THROUGH OPTIMISATION OF PLANT THERMAL 
EFFICIENCY  

In order to manage emissions within the parameters of the selected plant 
design and operations, the plant’s thermal efficiency should be maximised in 
order to reduce the coal consumption and therefore GHG emissions per unit 
of electricity (i.e. kWh or MWh) generated.  
 
The measures below should be considered by the plant in order to maximise 
plant efficiency and minimise emissions during operations (NACAA, 2015), 
(IEA, 2012a): 
 
• Minimise feed variability: Take appropriate measures to minimise 

variability in the coal feed for the boiler to avoid unstable operations. 
Such measures should be developed based on the specific context and 
options relating to the coal being sourced by the plant and the level of 
control over coal variability and use;   

• Coal drying: The coal to be used at the Thabametsi plant has a moisture 
content of 8% by weight, and heat is used during the combustion 
process to evaporate this moisture. Pre-combustion coal drying, using 
waste heat from the flue gas or cooling water systems (if flue gas and 
cooling system heat recovery is not already optimized in plant design), 
can help to minimise the energy required to evaporate this moisture; 

• Flue gas and cooling system heat recovery: The plant should seek to 
recover as much heat as possible from the cooling plant and the flue gas 
through heat exchangers. ‘Waste’ heat can be used to dry the coal as 
discussed above; 

• Combustion control optimisation: Combustion controls that adjust the 
coal and air flow should be used in a way that optimises steam 
production for the steam turbine. ‘Smart’ instrumentation and controls 
that track key parameters including (amongst others) carbon levels in 
ash, coal flow rates, air flow rates, oxygen levels, combustion efficiency, 
steam temperature and furnace sagging and fouling, should be used in 
order to automate and optimise combustion, and heat rate / thermal 
efficiency should be tracked over time such that decreases can be 
investigated and rectified (e.g. through maintenance and equipment 
replacement) as far as possible;  

• Steam turbine design: The steam turbine should be optimised for 
efficiency, for example through the use of high performing blades and 
steam seals. In addition, the steam pipes should be well insulated to 
maximise piping efficiency; and  

• Scheduled maintenance to recover efficiency losses: Whilst the thermal 
efficiency of a power plant decreases over time and with use and wear, a 
regular and well-planned maintenance schedule can help recover these 
efficiency losses. Maintenance should include: checking and replacing 
seals on air, water, steam, flue gas, air heaters, condensers, boilers, and 
tube components; checking and removing deposits of ash on heat 
transfer surfaces and weld junctions in the boiler; removing deposits 
from and repairing damage to turbine blades; and checking for wear 
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and tear on all equipment and ensuring problems are logged and fixed. 
A maintenance plan, specifying the frequency of maintenance activities 
and the specific activities undertaken, should be developed by the site 
based on the design specifications and maintenance requirements for 
different equipment and based on the specific operating philosophies of 
the plant, and activities undertaken according to the maintenance plan 
should be logged and progress recorded over time. This plan should 
include details around major maintenance overhauls, typically 
scheduled every 5 - 6 years. 

 
In addition to the above, measures should be implemented to minimise 
energy and cooling requirements in buildings through the use of natural 
ventilation systems, high-performance building envelopes for insulation, 
passive cooling techniques such as sun control and shading devices, and use 
of energy efficient lighting and HVAC (heating, ventilation and air-
conditioning) systems. Such measures will help to minimise GHG emissions 
associated with fugitive releases of refrigerants in cooling systems, and will 
help to reduce auxiliary loads associated with HVAC systems. Further 
opportunities to reduce auxiliary loads and therefore GHG emissions exist 
through the use of alternative energy (e.g. solar photovoltaic arrays, wind 
etc.), which could be integrated into the design of buildings including offices / 
the plant itself, and the accommodation blocks. 
 

5.3 MANAGING CHANGES TO OPERATING PHILOSOPHY  

The Feasibility Study notes that the plant will be operated according to a base-
load operating regime for the first 10 years, after which the load profile could 
change, either becoming load following, weekend shut downs or two-shifting, 
depending on the dispatch rules at the time. Whilst noting that any reduction 
in the operating time or load factor (i.e. annual power generation in MWh) is 
likely to result in decreased total annual emissions from the plant, such 
changes to cycling philosophies could have an adverse impact on thermal 
efficiency and GHG intensity per MWh generated as a result of increased 
start-ups and wear and tear on the plant. 
 
The design of the plant takes into account the potential for future cyclic 
operating philosophies such that these can be accommodated at a later stage. 
If a change in operating philosophy is required in future it will be important 
to assess any potential implications with respect to plant performance, 
thermal efficiency and the GHG intensity of electricity production, and to 
mitigate these as required with upgrades to plant hardware and/or 
modifications to operating practices as applicable.  
 

5.4 ENERGY AND EMISSIONS MANAGEMENT PLAN 

The development and implementation of a GHG management plan is critical 
if GHG emissions from the plant are to be managed over time. Since GHG 
emissions are primarily driven by the fuel consumption at the plant and are 
closely linked to the plant’s heat rate and thermal efficiency, this can take the 
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form of a combined thermal efficiency and GHG management plan. Key 
elements of a thermal efficiency / GHG management plan include: 
 
• Development of an overarching policy statement indicating the plant’s 

commitments with respect to minimising GHG emissions and 
implementing actions to ensure optimum emissions management;  

• Measuring GHG emissions on an annual basis (1), which will require 
data on: the total amount of coal consumed, its carbon content, and the 
oxidation rate; the total amount of limestone consumed and the 
proportions used in the desulphurisation reaction; and the consumption 
of any other fuels such as fuel oil for the start-ups. Plant heat rate / 
thermal efficiency should be closely monitored over time as this is 
closely correlated to the GHG intensity of the plant; 

• Setting short, medium and long-term targets relating to maximising and 
maintaining heat rate / thermal efficiency and GHG intensity (t CO2e 
per MWh generated) over time, against which performance can be 
assessed;  

• Tracking South Africa’s evolving GHG and energy related regulations, 
including the implications / requirements for the plant of the proposed 
carbon tax, GHG reporting regulations, and energy reporting 
regulations, all of which are currently in draft form but likely to be 
finalised in 2016 or 2017; 

• Identifying and implementing heat rate improvement / GHG reduction 
projects, based on any deviations from expected heat rate and 
knowledge of required maintenance or upgrades. Internal and external 
energy audits should be used to help identify opportunities for 
performance improvement, and a business case can be developed for 
each area of opportunity to help prioritise projects. More significant 
projects can be implemented during the major maintenance overhauls as 
scheduled by the plant;  

• Allocating responsibility to key individuals such that someone (or a 
team of individuals) is responsible and accountable for managing and 
reporting on the GHG performance of the plant;  

• Communicating the Plan, including its key objective and any actions 
being taken, to staff working at the plant to ensure buy-in; 

• Encouraging employee participation in the GHG management plan, 
including contribution of ideas relating to opportunities for 
improvement; and 

• Reporting progress over time with respect to annual coal consumption 
and GHG emissions, GHG reductions / heat rate improvements 
achieved, and progress against targets set. 
 

 
(1) For example, IFC Performance Standard 3 requires that ‘For projects that are expected to or currently produce more 
than 25 000 tonnes of CO2e-equivalent annually’… ‘Quantification of GHG emissions will be conducted by the client 
annually in accordance with internationally recognized methodologies and good practice’ 
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5.4.1 Abatement of N2O emissions 

Whereas, for the vast majority of coal-fired combustion technologies, N2O 
emissions are relatively insignificant in magnitude compared to CO2 
emissions, this is not the case for CFB plants, where the lower combustion 
temperatures lead to formation of significant amounts of N2O. 
 
Typical management measures for N2O emissions abatement from industrial 
sources are to reduce nitrogen levels in fuel; avoid excess oxygen in the 
combustion chamber; and destruction via thermal decomposition of N2O by 
afterburning.  The first two options are not feasible in the case of the 
proposed Thabametsi plant because coal as the fuel is a given requirement 
from the Coal Baseload IPP Procurement Programme and the nitrogen content 
of the coal to be used is fixed, while avoiding excess oxygen will significantly 
reduce the efficiency of the power plant.  The third option, thermal 
decomposition by afterburning, is also not feasible due to the very large 
quantities of flue gas that are involved, and the consequently large amounts of 
fuel that would need to be transported and combusted to achieve thermal 
decomposition of the flue gas.  Whilst this has been demonstrated at 
experimental scale (e.g. Gustavson, 1995; Hu, 2012) it is not applied in 
commercial CFB coal-fired power plants. Effectively none of these options are 
available for abatement of N2O emissions from a commercial CFB coal-fired 
power plant of the type and specification proposed at Thabametsi.   
 
 
 

5.5 ALTERNATIVE FUELS 

The co-firing of coal with biomass presents an opportunity for reducing GHG 
emissions: for example, using sustainably grown biomass to replace up to 10% 
of the coal in an existing boiler will reduce GHG emissions by a similar 
percentage (US DOE, 2004). There may be opportunities to source sustainable 
biomass relatively locally in South Africa, for example from plantations, 
though the costs of procuring materials, transportation requirements, and the 
volumes available (year-round) would need to be considered. It is also 
recognised that the impact of the different physical and chemical properties of 
the biomass fuel would need to be explored in terms of adapting operations 
(e.g. the bed material) to accommodate the alternative fuel.  
 
However, the option of co-firing coal with biomass, is not consistent with the 
requirements of the Coal Base Load IPP Procurement Programme within 
which this Thabametsi project is to be implemented. 
 
 

5.6 EMISSIONS MANAGEMENT DURING CONSTRUCTION AND DECOMMISSIONING  

Whilst emissions from construction and decommissioning are of a 
significantly smaller scale relative to operational emissions, several sources of 
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emissions are of a significant magnitude in their own right and it is important 
to manage and minimise these emissions as far as possible.  
 
During construction, the most significant emissions source is land-use change 
emissions associated with the clearance of vegetation (155 393 tCO2e over the 
construction of Phase 1 and 2, representing 59% of total construction 
emissions). The next most significant sources of emissions include Scope 2 
grid electricity emissions (42 388 tCO2e, 16% of total construction phase 
emissions), fugitive emissions from the use of refrigerants for cooling (25 536 
tCO2e, 10%), and mobile fuel combustion emissions associated with the use of 
construction vehicles and equipment and worker transportation (14 996 tCO2e, 
6%), and the transport of construction materials to the site (14 755 tCO2e, 6%). 
The following measures will help to reduce GHG emissions during the 
construction phase: 
 
• Minimise unnecessary land disturbance / clearing during construction, 

including avoiding unnecessary damage or destruction of existing 
vegetated, cultivated, and other biomass-rich areas as far as possible. A 
construction code of practice can be used to highlight how vegetation 
disturbance and removal will be minimised and could (for example) 
require that areas are cleared only as and when needed (for example, 
requiring the ash dump area to be cleared / expanded over time on the 
basis of the volumes generated and land areas required); 

• Assess opportunities for the productive use of biomass material 
(especially forest wood) subsequent to land clearance. This could 
include the creation of wood-related products or use of waste material 
as a biomass fuel. Burning cleared vegetation, or leaving it to 
decompose, can result in significant GHG emissions and should be 
avoided; 

• Commit to re-plant or rehabilitate any land areas that are not 
irrevocably altered during the construction of the plant;  

• Ensure that energy and fuel efficiency considerations are factored into 
the procurement of stationary (e.g. tower cranes and winches) and 
mobile (e.g. crawler / hydraulic cranes and forklifts) construction 
equipment in order to minimise grid electricity and diesel/petrol fuel 
consumption. Fuel efficiency should also be considered with respect to 
the choice of vehicles for transporting construction materials to the site 
and waste materials from the site, and the buses used for worker 
transport; and  

• Minimise energy and cooling requirements in buildings through the use 
of natural ventilation systems, high-performance building envelopes for 
insulation, passive cooling techniques such as sun control and shading 
devices, and use of energy efficient lighting and HVAC (heating, 
ventilation and air-conditioning) systems. 

 
During decommissioning, the most significant emissions source is from 
electricity consumption (3 031 tCO2e, 81% of decommissioning emissions), 
followed by mobile combustion emissions from fuel used in vehicles / mobile 
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equipment (672 tCO2e, 18% of decommissioning emissions). The following 
measures will help to minimise emissions during decommissioning:  
 
• (As for construction): Ensure that energy and fuel efficiency 

considerations are factored into the procurement of stationary and 
mobile demolition / land remediation equipment in order to minimise 
grid electricity and diesel/petrol fuel consumption; and  

• Whilst land-use change emissions associated with planting activities and 
returning the site to greenfield status are not included in the footprint 
for decommissioning due to challenges in making reasonable 
assumptions in estimations, there is an opportunity to have beneficial 
GHG impacts through the planting of plants or shrubs at the site as part 
of remediation activities. New plant growth has positive GHG 
implications through carbon dioxide sequestration, and may help to 
offset some of the land-use change emissions occurring during 
Construction.  

For both the Construction and Decommissioning phases, specific objectives 
and actions relating to minimising GHG impacts should be incorporated into 
a high level Energy and Emissions Management Plan as described in Section 
5.4 above.  
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6 CONCLUSIONS AND RECOMMENDATIONS 

The operation of the 1 200 MW Thabametsi Power Station under the South 
African DoE’s Coal Baseload IPP Programme will result in significant GHG 
emissions and therefore will have climate change impacts. The main findings 
of the climate change specialist study are:  
 
• The 1 200 MW Project’s annual and cumulative GHG emissions are 

significant, estimated to be 9 879 522 t CO2e per annum assuming a 
baseload supply scenario, and in the range of 296 Mt CO2e over the 
project’s 30-year lifetime; 

• The Project has a relatively high thermal efficiency compared to other 
coal-fired power plants using sub-critical steam conditions, but a 
relatively low thermal efficiency in comparison to coal-fired power 
plants using SC and USC steam conditions, and relative to IGCC power 
plants (noting that there are few IGCC coal plants in commercial 
operation); 

• The Project has relatively high emissions intensity (1.23 t CO2e per MWh 
generated) compared to coal-fired power plants, and a high emissions 
intensity relative to that of Eskom’s coal-fired fleet, estimated at 1.05 
tCO2e in 2021-22 including Kusile and Medupi. However, the emissions 
intensity of the plant is similar or lower compared to the projected 
2021/22 estimates of the five Eskom coal-fired power plants that are due 
to be decommissioned before 2025: Camden (1.25 t CO2e / MWh), 
Grootvlei (1.36 t CO2e / MWh), Hendrina (1.33 t CO2e / MWh), Kriel (1. 
24 t CO2e / MWh) and Komati (1.27 tCO2e / MWh). Specifically when 
comparing Camden, which will be the first power station to be 
decommissioned, and Thabametsi, CO2e will be reduced.  (1.23 
CO2e/MWh (Thabametsi) vs. 1.25 CO2e/MWh (Camden)); 

• The requirements of the Coal Baseload IPP Programme, primarily tariff 
cap and including the maximum net generating capacity of 600 MW, 
and the requirement for redundancy, placed within South Africa’s 
energy context including the need for additional baseload power at a 
low cost, influence the choice of technology for the plant (notably the 
use of subcritical steam conditions and low-grade coal), which in turn 
affect the emissions performance of the Project; and 

• Thabametsi’s GHG emissions are estimated to comprise about 1.7 – 2.5% 
of South Africa’s Peak, Plateau and Decline trajectory emissions in 
2020/21, rising to 2.3 – 4.7% in 2050. 

• The greenhouse effect occurs on a global basis and the geographical 
source of GHG emissions is irrelevant when considering the future 
impact on the climate. Due to the global nature of the greenhouse effect, 
it is not possible to link emissions from a single source – such as the 
Thabametsi Power Station - to particular environmental and social 
impacts in the broader study area. Therefore, in line with international 
good practice such as that established by the IFC Performance 
Standards, this report: calculates the projected GHG emissions from the 
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project across its lifetime; compares those emissions against appropriate 
comparators and reference benchmarks in South Africa and globally; 
and considers their relevance in the context of South Africa’s national 
GHG emissions and policy. 

 
Noting the above, and based on the analysis of emissions control measures 
outlined in Section 5, Table 6.1 and Table 6.2 outline the measures 
recommended for inclusion in the Environmental Management Plan (EMP). 
 

Table 6.1 GHG management measures to be included in the EMP (Operations) 

 
OBJECTIVE: Management and minimization of GHG emissions and GHG 
intensity (emissions per MWh generated) during operations 
 
 
Project 
component/s 

• Power generation (boilers) 

Potential Impact • Emission of GHGs and associated contribution to global 
climate change impacts  

Activity/risk 
source 

• Combustion of coal in the boilers for power generation 
• Combustion of limestone in the boilers for 

desulphurisation 
• Combustion of light diesel oil for boiler start-ups  
• Use of refrigerants for cooling  

Mitigation: 
Target/Objective 

• To minimise GHG impacts as far as possible by 
maintaining and maximising plant thermal efficiency 
over time 

 
Mitigation: Action/control Responsibility Timeframe 

• Develop and implement a GHG 
management policy and plan 
(combined with a thermal 
efficiency management plan as 
appropriate). 

Project Developer Pre-Operation 

• Measure and track GHG 
emissions and emissions 
intensity. 

Project Developer / 
/ A suitably 
qualified person 
appointed by the 
Project Developer 

Operation, annually 

• Develop a plan to minimise coal 
feed variability and investigate 
the possibility of coal drying 
wherever possible to enhance 
plant thermal efficiency and 
reduce GHG emissions, and 
implement if the investigation 

Project Developer  Operation 
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shows that it is cost effective. 
• Investigate the possibility of flue 

gas and cooling system heat 
recovery and recycling to 
enhance plant thermal efficiency 
and reduce GHG emissions, and 
implement if the investigation 
shows that it is cost effective. 

Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Operation 

• Employ the use of ‘smart’ 
instrumentation and combustion 
controls to track key parameters 
such that combustion is 
optimised, and to allow thermal 
efficiency to be monitored over 
time. 

Project Developer Operation 

• Undertake scheduled 
maintenance to recover efficiency 
losses, including major 
maintenance re-hauls 
approximately every 5 - 6 years. 

Project Developer Operation, 
frequency to be 
determined by 
Project Developer  

• In the event of any future 
changes in plant operating 
philosophy, undertake a study to 
assess potential implications on 
thermal efficiency, GHG 
emissions intensity, and total 
GHG emissions per annum and 
identify and implement measures 
to mitigate any negative impacts. 

A suitably qualified 
person appointed 
by the Project 
Developer 

As and when 
required 

• Consider the use of co-firing of 
coal with low carbon, sustainable 
biomass to reduce GHG 
emissions and reduce the GHG 
intensity of the plant in future, if 
feedstock is available and costs 
are feasible. 

A suitably qualified 
person appointed 
by the Project 
Developer 

As and when 
required 

• Integrate green building design 
principles into the construction of 
buildings, offices and 
accommodation blocks to 
minimise energy and cooling 
requirements (and reduce 
auxiliary loads). 

Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Pre-construction 
 

• Investigate options for renewable 
energy sources (e.g. wind, solar) 
to supplement auxiliary power 
systems. 

Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Construction  
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Performance 
Indicator 

• Total annual GHG emissions  
• GHG emissions intensity (t CO2e per MWh generated) 

Monitoring • GHG policy and plan  
• Annual GHG emissions reports 
• Database of projects (planned and implemented) for 

managing plant GHG emissions and thermal efficiency 
• Compliance with relevant national GHG and energy 

regulations 
 

Table 6.2 GHG management measures to be included in the EMP (Construction & 
Decommissioning) 

 
OBJECTIVE: Management and minimization of GHG emissions during 
construction and decommissioning  
 
 
Project 
component/s 

• Construction & decommissioning of power plant 
infrastructure  

Potential Impact • Emissions of GHGs and associated contribution to global 
climate change impacts 

Activity/risk 
source 

• Clearing of vegetation (carbon stocks) 
• Fuel combustion in mobile vehicles and equipment 
• Fuel combustion in stationary equipment 
• Use of refrigerants in cooling systems  
• Use of grid electricity  

Mitigation: 
Target/Objective 

• To minimise GHG impacts as far as possible through 
minimising land disturbance / rehabilitating vegetation, 
and enhancing fuel and energy efficiency 

 
Mitigation: Action/control Responsibility Timeframe 

• Develop and implement a GHG 
management policy and plan that 
incorporates construction and 
decommissioning. 

• Measure and track GHG 
emissions and emissions 
intensity. 

Project Developer  
 
 
 
Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Pre-construction 
 
 
 
Construction 

• Develop a plan or code of 
practice to outline measures to 
minimise GHG emissions from 
land-use change during 
construction, including 
minimising areas cleared, using 

Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Pre-construction 
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biomass productively, and re-
planting or rehabilitating post-
decommissioning.  

• Include energy / fuel efficiency 
considerations in procurement 
criteria stationary and mobile 
construction and 
decommissioning vehicles. 

Project Developer Pre-construction 

• Integrate green building design 
principles into the construction of 
buildings, offices and 
accommodation blocks to 
minimise energy and cooling 
requirements. 

Project Developer / 
A suitably qualified 
person appointed 
by the Project 
Developer 

Pre-construction 

   
 
Performance 
Indicator 

• Total GHG emissions  
• Total hectares of land cleared / rehabilitated  

Monitoring • GHG policy and plan  
• Annual GHG emissions reports 
• Database of projects (planned and implemented) for 

managing GHG emissions and energy / fuel 
consumption 

• Compliance with relevant national GHG and energy 
regulations 
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OBJECTIVE 2. : Management and minimization of GHG emissions and GHG intensity 

 

 

Project component/s » Power generation (boilers) 

» Power Plant Building design and components 

Potential Impact » Emission of GHGs and associated contribution to global climate change impacts  

Activity/risk source » Combustion of coal in the boilers for power generation 

» Combustion of limestone in the boilers for desulphurisation 

» Combustion of light diesel oil for boiler start-ups  

Mitigation: 

Target/Objective 

» To minimise GHG impacts as far as possible by maintaining and maximising plant 

thermal efficiency over time 

 

Mitigation: Action/control Responsibility Timeframe 

2.1. Develop and implement a GHG management policy and 

plan (combined with a thermal efficiency management plan 

as appropriate).  

Project Developer 

Project Developer / / A 

suitably qualified 

person appointed by 

the Project Developer 

Planning 

2.2 Develop a plan to minimise coal feed variability and 

implement coal drying wherever possible to enhance plant 

thermal efficiency and reduce GHG emissions. 

Project Developer Planning & design 

2.3 Implement flue gas and cooling system heat recovery and 

recycling to enhance plant thermal efficiency and reduce 

GHG emissions. 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Planning & design 

2.4 Consider the use of co-firing of coal with low carbon, 

sustainable biomass to reduce GHG emissions and reduce 

the GHG intensity of the plant in future, if feedstock is 

available and costs are feasible. 

A suitably qualified 

person appointed by 

the Project Developer 

Planning & design 

Revisit throughout 

operation 

2.5 Minimise energy and cooling requirements in buildings 

through the use of natural ventilation systems, high-

performance building envelopes for insulation, passive 

cooling techniques such as sun control and shading devices, 

and use of energy efficient lighting and HVAC (heating, 

ventilation and air-conditioning) systems 

A suitably qualified 

person appointed by 

the Project Developer 

Planning & design 

2.6 Integration of alternative energy sources into the design of 

buildings including offices / the plant itself, and the 

accommodation blocks. 

A suitably qualified 

person appointed by 

the Project Developer 

Planning & design 

 

Performance Indicator » Total annual GHG emissions  

» GHG emissions intensity (t CO2e per MWh generated) 

Monitoring » GHG policy and plan  

» Annual GHG emissions reports 

» Database of projects (planned and implemented) for managing plant GHG 

emissions and thermal efficiency 

» Compliance with relevant national GHG and energy regulations 
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Mitigation: Action/control Responsibility Timeframe 

19.1  Ensure that open fires on the site for cooking or heating 

are not allowed except in designated areas.  

The developer and 

contractors 

 

During construction and 

operations  

19.2  Provide adequate firefighting equipment onsite The developer and 

contractors 

During construction and 

operations  

19.3 Provide fire-fighting training to selected construction 

staff.  

The developer and 

contractors 

During construction and 

operations  

19.4 Compensate farmers / community members at full 

market related replacement cost for any losses, such 

as livestock, damage to infrastructure etc. 

The developer and 

contractors 

 

During construction and 

operations  

 

Performance Indicator » Conditions contained in the Construction EMPr. 

» Designated areas for fires identified on site at the outset of the construction phase. 

» Fire fighting equipment and training provided before the construction phase 

commences. 

Monitoring » The proponent and or appointed ECO must monitor indicators listed above to 

ensure that they have been met for the construction phase.  

 

 

 

  OBJECTIVE 20: Management and minimization of GHG emissions and GHG intensity  

 

 

During construction, the most significant emissions source is land-use change emissions associated with the 

clearance of vegetation (155 393 tCO2e over the construction of Phase 1 and 2, representing 59% of total 

construction emissions). The next most significant sources of emissions include Scope 2 grid electricity 

emissions (42 388 tCO2e, 16% of total construction phase emissions), fugitive emissions from the use of 

refrigerants for cooling (25 536 tCO2e, 10%), and mobile fuel combustion emissions associated with the use 

of construction vehicles and equipment and worker transportation (14 996 tCO2e, 6%), and the transport of 

construction materials to the site (14 755 tCO2e, 6%). 

 

Project component/s » Construction and establishment activities associated with the establishment of power 

station including infrastructure 

Potential Impact » Emission of GHGs and associated contribution to global climate change impacts  

Activity/risk source » Clearing of vegetation (carbon stocks) 

» Fuel combustion in mobile vehicles and equipment 

» Fuel combustion in stationary equipment 

» Use of refrigerants in cooling systems  

» Use of grid electricity 

Mitigation: 

Target/Objective 

» To minimise GHG impacts as far as possible through minimising land disturbance / 

rehabilitating vegetation, and enhancing fuel and energy efficiency 

 

Mitigation: Action/control Responsibility Timeframe 

20.1. Develop and implement a GHG management policy and Project Developer Pre-construction 
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Mitigation: Action/control Responsibility Timeframe 

plan that incorporates construction and decommissioning  

20.2  Minimise unnecessary land disturbance / clearing during 

construction, including avoiding unnecessary damage or 

destruction of existing vegetated, cultivated, and other 

biomass-rich areas as far as possible 

Project Developer Construction 

20.3 Develop a plan or code of practice to outline measures to 

minimise GHG emissions from land-use change during 

construction, including minimising areas cleared, using 

biomass productively, and re-planting or rehabilitating post-

decommissioning. 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Pre-Construction 

20.4  Developer should explore various opportunities for the 

productive use of biomass material (especially forest wood) 

subsequent to land clearance 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

20.5 Burning cleared vegetation, or leaving it to decompose, can 

result in significant GHG emissions and should be avoided; 

Project Developer Construction 

20.6 Commit to re-plant or rehabilitate any land areas that are 

not irrevocably altered during the construction of the plant 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction 

20.7 Ensure that energy and fuel efficiency considerations are 

factored into the procurement of stationary and mobile 

construction equipment in order to minimise grid electricity 

and diesel/petrol fuel consumption. Fuel efficiency must be 

considered with respect to the choice of vehicle for the 

transporting of construction and waste material to site 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction 

20.8 Ensure that all vehicles are in good working order. Any 

smoking vehicles should be revoked and serviced off site 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction and 

throughout the project 

duration 

20.9 Minimise energy and cooling requirements in buildings 

through the use of natural ventilation systems, high-

performance building envelopes for insulation, passive 

cooling techniques such as sun control and shading devices, 

and use of energy efficient lighting and HVAC (heating, 

ventilation and air-conditioning) systems 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

20.10 Integration of alternative energy sources into the design 

of buildings including offices / the plant itself, and the 

accommodation blocks. 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

 

Performance 

Indicator 

» Total annual GHG emissions  

» GHG emissions intensity (t CO2e per MWh generated) 

» Overall minimisation in landscape disturbance 

Monitoring » GHG policy and plan  

» Annual GHG emissions reports 

» Database of projects (planned and implemented) for managing plant GHG emissions 

and thermal efficiency 

» Compliance with relevant national GHG and energy regulations 

» Compliance with vehicle operation standards  
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» Percentage of profits reinvested back into local communities 

» Number of successful SME’s initiated by CSI programmes 

Monitoring Environmental manager to collect information and to provide report in operational phase 

audit reports 

 

 

 

OBJECTIVE 34: Management and minimization of GHG emissions and GHG intensity  

 

 

Project component/s » Power generation (boilers) 

Potential Impact » Emission of GHGs and associated contribution to global climate change impacts  

Activity/risk source » Combustion of coal in the boilers for power generation 

» Combustion of limestone in the boilers for desulphurisation 

» Combustion of light diesel oil for boiler start-ups  

» Use of refrigerants for cooling 

Mitigation: 

Target/Objective 

» To minimise GHG impacts as far as possible by maintaining and maximising plant 

thermal efficiency over time 

 

Mitigation: Action/control Responsibility Timeframe 

33.1 Develop and implement a GHG management policy and 

plan (combined with a thermal efficiency management 

plan as appropriate). 

Project Developer Pre-Operation 

33.2  Annually measure and track GHG emissions and emissions 

intensity. 

Project Developer/ A 

suitably qualified 

person appointed by 

the Project Developer 

Operation, annually 

33.3  Employ the use of ‘smart’ instrumentation and combustion 

controls to track key parameters such that combustion is 

optimised, and to allow thermal efficiency to be 

monitored over time. 

Project Developer Operation 

33.4  Undertake scheduled maintenance to recover efficiency 

losses, including major maintenance re-hauls 

approximately every 5 years. 

Project Developer Operation, Every 5 

years 

33.5 In the event of any future changes in plant operating 

philosophy, undertake a study to assess potential 

implications on thermal efficiency, GHG emissions intensity, 

and total GHG emissions per annum and identify and 

implement measures to mitigate any negative impacts. 

A suitably qualified 

person appointed by 

the Project Developer 

As and when required 

33.6 Integrate green building design principles into the 

construction of buildings, offices and accommodation 

blocks to minimise energy and cooling requirements (and 

reduce auxiliary loads). 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Pre-construction 

 

33.7 Investigate options for renewable energy sources (e.g. wind, 

solar) to supplement auxiliary power systems. 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction  
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Performance 

Indicator 

» Total annual GHG emissions  

» GHG emissions intensity (t CO2e per MWh generated) 

Monitoring » GHG policy and plan  

» Annual GHG emissions reports 

» Database of projects (planned and implemented) for managing plant GHG emissions 

and thermal efficiency 

» Compliance with relevant national GHG and energy regulations 



Thabametsi Power Station near Lephalale, Limpopo Province 

Environmental Management Programme June 2017 

Management Programme: Decommissioning   Page 76 

 
   OBJECTIVE 35: Management and minimization of GHG emissions and GHG intensity  

 

 

Management activities for decommissioning are expected to be the same as those of construction phase 

management activities. 

 

Project component/s » Construction and establishment activities associated with the establishment of power 

station including infrastructure 

» Decommissioning of the plant infrastructure 

Potential Impact » Emission of GHGs and associated contribution to global climate change impacts  

Activity/risk source » Clearing of vegetation (carbon stocks) 

» Fuel combustion in mobile vehicles and equipment 

» Fuel combustion in stationary equipment 

» Use of refrigerants in cooling systems  

» Use of grid electricity 

Mitigation: 

Target/Objective 

» To minimise GHG impacts as far as possible through minimising land disturbance / 

rehabilitating vegetation, and enhancing fuel and energy efficiency 

 

Mitigation: Action/control Responsibility Timeframe 

35.1. Develop and implement a GHG management policy and 

plan that incorporates construction and decommissioning 

Project Developer 

 

Pre-construction 

35.2. Minimise unnecessary land disturbance / clearing during 

construction, including avoiding unnecessary damage or 

destruction of existing vegetated, cultivated, and other 

biomass-rich areas as far as possible 

Project Developer Construction 

35.3. Develop a plan or code of practice to outline measures to 

minimise GHG emissions from land-use change during 

construction, including minimising areas cleared, using 

biomass productively, and re-planting or rehabilitating post-

decommissioning. 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Pre-Construction 

35.4.  Developer should explore various opportunities for the 

productive use of biomass material (especially forest wood) 

subsequent to land clearance 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

35.5. Burning cleared vegetation, or leaving it to decompose, 

can result in significant GHG emissions and should be 

avoided; 

Project Developer Construction 

35.6. Commit to re-plant or rehabilitate any land areas that are 

not irrevocably altered during the construction of the plant 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction 

35.7. Ensure that energy and fuel efficiency considerations are 

factored into the procurement of stationary and mobile 

construction equipment in order to minimise grid electricity 

and diesel/petrol fuel consumption. Fuel efficiency must be 

considered with respect to the choice of vehicle for the 

transporting of construction and waste material to site 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction 
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Mitigation: Action/control Responsibility Timeframe 

35.8. Ensure that all vehicles are in good working order. Any 

smoking vehicles should be revoked and serviced off site 

Project Developer / A 

suitably qualified 

person appointed by 

the Project Developer 

Construction and 

throughout the project 

duration 

35.9. Minimise energy and cooling requirements in buildings 

through the use of natural ventilation systems, high-

performance building envelopes for insulation, passive 

cooling techniques such as sun control and shading 

devices, and use of energy efficient lighting and HVAC 

(heating, ventilation and air-conditioning) systems 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

35.10. Integration of alternative energy sources into the design of 

buildings including offices / the plant itself, and the 

accommodation blocks. 

A suitably qualified 

person appointed by 

the Project Developer 

Construction 

 

Performance 

Indicator 

» Total annual GHG emissions  

» GHG emissions intensity (t CO2e per MWh generated) 

» Overall minimisation in landscape disturbance 

Monitoring » GHG policy and plan  

» Annual GHG emissions reports 

» Database of projects (planned and implemented) for managing plant GHG emissions 

and thermal efficiency 

» Compliance with relevant national GHG and energy regulations 

» Compliance with vehicle operation standards  
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» ECO to monitor all construction areas on a continuous basis until all construction is 

completed; immediate report backs to site manager in terms of non-conformances 

recorded. 

» Establish an effective record keeping system for each area where soil is disturbed/ poor 

soil management occurs during the construction phase . These records should be 

included in ECO reports, and should include all the records below. 

 Record the GPS coordinates of each area. 

 Record the date of topsoil stripping. 

 Record the GPS coordinates of where the topsoil is stockpiled. 

 Record the date of cessation of constructional (or operational) activities at the 

particular site. 

 Photograph the area on cessation of constructional activities. 

 Record date and depth of re-spreading of topsoil. 

 Photograph the area on completion of rehabilitation and on an annual basis 

thereafter to show vegetation establishment and evaluate progress of restoration 

over time. 

 

 

 

OBJECTIVE 7. : Prevent/ Limit impacts on surface water bodies  

 

 

Project component/s Construction of all infrastructure including: 

» power station 

» access roads 

» substation 

» power line 

» ash dump 

Potential Impact » Damage to surface water resources 

» Clearance of project footprint could lead to increased sedimentation and 

siltation. 

» Road construction, pipelines and conveyance may alter the natural 

characteristics of the drainage system. 

» Accidental spills could lead to water pollution. 

Activities/risk sources Power station located within quaternary drainage A41E and A42J that has PES and 

EIS category of C (largely undisturbed areas of ephemeral and episodic drainage 

patterns) therefore risks may occur due to construction activities including: 

» Site clearing 

» Site establishment 

» Excavations 

» Grading / levelling of surfaces 

» Concrete works 

Mitigation: Target/Objective » Surface water quality on the site to comply with the Resource Quality 

Objectives set for the catchment. 

» No significant impacts on surface water bodies. 

 

Mitigation: Action/control Responsibility Timeframe 
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Mitigation: Action/control Responsibility Timeframe 

24.4 Implement an appropriate alien and invasive 

management programme for all components of the 

project 

The Project Developer Operation  

24.5 Implement an Integrated Water Resource Management 

Plan 

The Project Developer Operation  

24.6 Implement a Water Demand and Conservation Plan for the 

power station operation. 

The Project Developer Operation  

24.7 Implement surface and groundwater monitoring 

programmes to monitor impacts on water quality. 

The Project Developer Operation  

24.8 Implement a Zero Liquid Effluent Discharge (ZLED) policy for 

the power station 

The Project Developer Operation  

24.9 Independent environmental audits to be conducted 

during the operational phase at a monitoring frequency to 

be determine by the DEA. 

Independent environmental 

auditor 

Operation  

Recommend bi-

annual audits for 

first two years and 

then annually 

thereafter 

 

Performance Indicator » All plans are appropriately implemented. 

» Impacts on surrounding environment is minimised as far as possible. 

Monitoring » The Environmental Manager will keep records of the impacts and mitigation measures 

implemented during the operational phase. 

» Independent environmental auditing during the operational phase. 

 

 

 

 OBJECTIVE 26: Protect Surface Water Resources  

 

 

Project component/s Construction of all infrastructure including: 

» power station 

» ash dump 

» coal stockpile 

» pollution control dams 

Potential Impact » Surface Water contamination 

» Ash disposal to potentially degrade surface and groundwater resources 

» Accidental spills could lead to water pollution 

» Runoff from coal stockpiles, ashing plant area and power station surface 

infrastructure to pollute water resources 

Activities/risk sources » Ash dam management 

» coal stockpile management 

Mitigation: Target/Objective » Operate a Zero Effluent Discharge Facility 

» Limit impacts on surface water resources 

 

Mitigation: Action/control Responsibility Timeframe 
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Mitigation: Action/control Responsibility Timeframe 

25.1  Obtain water use licence for the operation of the power plant Project Developer Operation  

25.2  Implement an appropriate surface water monitoring 

programme. 

Project Developer Operation  

25.3 Dirty and clean stormwater should be separated systems.  

Dirty stormwater to be contained  

Project Developer Operation  

25.4 Where storm water enters the water resource, sediment and 

debris trapping, as well as energy dissipation control 

structures should be put in place.  

Project Developer Operation  

25.5 Litter traps should be incorporated into the stormwater 

designs to ensure that litter runoff from the site cannot enter 

the Mokolo River catchment or other tributaries (Sandloop) 

directly. 

Project Developer Operation  

25.6 The possibility of spillages should be catered for in the design 

of the infrastructure development where, pollution control 

dams or attenuation ponds could contain water prior to the 

discharge. 

Project Developer Operation  

25.7 Storm water systems to be designed in such a way that it can 

be easily sealed off after the occurrence of a spill.  If a spill 

occurs during the operational phase of the water use, a 

qualified team of experts will need to be consulted, 

rehabilitation plan drawn up and implemented and the 

Regional DWA Office should be informed immediately. 

Project Developer Operation  

25.8 Good housekeeping (clean-up of spills and minimise informal 

storage of materials)  

Project Developer Operation  

25.9 Run off will be contained in paddocks for collection and 

evaporation or run off will be captured in the drain system 

and channelled to the pollution control dams. 

Project Developer Operation  

25.10 Monitor seepage at the pollution control dams on a 

quarterly basis. 

A suitably qualified 

person appointed by 

The Project Developer  

Operation  

 

Performance Indicator » Issued water use license and external audit report indicating 100% compliance with 

water use licence conditions 

Monitoring » Surface water quality monitoring and monitoring reports 

 

 

 

OBJECTIVE 27: Manage impacts on ground water  

 

 

Project component/s » ash dumps 

» coal stock piles 

» power station plant 

» pollution control dams 

» evaporation ponds 
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Potential Impact Groundwater pollution 

Activities/risk sources Ash dump management 

Mitigation: Target/Objective Avoid/ keep ground water impacts an absolute minimum 

 

Mitigation: Action/control Responsibility Timeframe 

26.1  Maintain liners of ash dump, coal stockpile and pollution 

control dams on a continual basis and rectify any areas which 

may be compromised as soon as possible. 

Project Developer Operation  

26.2  Regular sampling and chemical analyses of the groundwater 

is imperative to establish a sound database: 

 Groundwater in all boreholes made available for 

monitoring, within a distance of less than two kilometres 

must be sampled regularly to establish a database 

against which future groundwater levels can be 

compared.  

 Sampling must preferably be quarterly, but at least 

twice annually, following the dry – and rainy seasons. 

A suitably qualified 

person appointed by 

The Project Developer  

Quarterly 

26.3 Groundwater sampling must performed to establish a 

database of plume movement trends, to aid eventual 

decommissioning and rehabilitation of the power station. 

A suitably qualified 

person appointed by 

The Project Developer  

Preferably Quarterly 

26.4 Water samples must be taken from all the monitoring 

boreholes by using approved sampling techniques and 

adhering to recognised sampling procedures.  Samples 

should be analysed for both organic as well as inorganic 

pollutants, as activities at power stations often lead to 

hydrocarbon spills in the form of diesel and oil.  

A suitably qualified 

person appointed by 

The Project Developer  

Preferably Quarterly 

26.5 If it is found during such a sampling event that groundwater 

from any extraction borehole is polluted beyond acceptable 

standards, alternative water will have to be supplied to the 

affected party by the Project Developer.  

A suitably qualified 

person appointed by 

The Project Developer  

As and when required 

26.6 Additional mitigation measures guided by DWAF’s best 

practice guidelines of July, 2008 should also be 

implemented.   

A suitably qualified 

person appointed by 

The Project Developer  

As and when required 

 

Performance 

Indicator 

» Limited ground water impacts from the power station activities. 

Monitoring » Ground water monitoring by a suitably qualified specialist on a regular basis (preferably 

quarterly but at least bi-annually). 

 

 

 

OBJECTIVE 28: Ensure good management of the environmental impacts of the ash dams and coal 

stockpile 

 

There are two major contamination pathways from the ash dump and coal stockpile which are surface-

runoff and seepage.  Prevention/Management measures to management the impacts of the two major 
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contamination pathways is discussed below.   

 

Project component/s » Ash dumps 

» Coal stockpile 

Potential Impact » Ground water pollution 

» Surface water pollution 

Activities/risk sources » Ash management 

» Coal stock pile management 

Mitigation: Target/Objective » No / limited surface and ground water pollution due to ash dumps and coal 

stock piles 

 

Mitigation: Action/control Responsibility Timeframe 

27.1  Construction of spillways: Spillways generally are designed as 

temporary structures because they will change (i.e., be 

moved or increased in length) as raised embankments 

increase in height. They are constructed of an impervious 

material able to withstand rapid flow velocities. The spillway 

also is designed to contain and control hydraulic jumps that 

occur at the bottom of the spillway.  In addition, a spillway 

design has to consider and plan for water treatment if the 

surface water runoff passes through the ash dump or stockpile. 

Project Developer Operation  

27.2   Containment of Storm Water: All water that falls within the 

catchment area of the stockpile and ash dump must be 

retained within the area. Water that has been in contact with 

coal material, and must therefore be considered polluted, 

must be kept within the confines of the power station until 

evaporated, treated to rendered acceptable for release, or 

re-used in some other way. It should be based on the average 

monthly rainfall for the area concerned less the gross mean 

evaporation in the area plus the maximum precipitation to be 

expected over a 24 hour period with a frequency of once in 

50 years. 

Project Developer Operation  

27.3 Material from the stockpile and ash dump should be 

submitted for geochemical analysis to determine the 

leachability, acid generation capacity and contamination 

potential of each. 

Project Developer Operation  

27.4 Seepage is the movement of water (contaminated and 

uncontaminated) through and around the stockpile and ash 

dump on site.  Primary factors affecting the volume of 

seepage present in a system are depth to the groundwater 

table and infiltration capacities of the unsaturated zone and 

stockpiles.  Assuming that the facilities have no lining present 

and no mitigation measures are in place to control seepage, 

the possibility of a pump and treat system could be 

investigated if monitoring data indicates that sulphate 

contamination is increasing beyond acceptable levels in 

Project Developer Operation  
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Mitigation: Action/control Responsibility Timeframe 

groundwater.  The reason for this mitigation option is due to 

the thickness of the unsaturated zone in this area, rendering 

other options such as cut off trenches, unfeasible.  Seepage 

from these facilities may also take an extended period of 

time to reach the phreatic surface due to its depth and the 

thickness of the unsaturated zone. 

27.5 Due to the possibility of groundwater contamination, 

quarterly groundwater sampling must be done to establish a 

database of plume movement trends. Water samples must 

be taken from all the monitoring boreholes by using 

approved sampling techniques and adhering to recognised 

sampling procedures.  Samples should be analysed for both 

organic as well as inorganic pollutants, as activity at power 

stations often lead to hydrocarbon spills in the form of diesel 

and oil.  At least the following water quality parameters 

should be analysed for: 

 Major ions (Ca, K, Mg, Na, SO4, NO3, Cl, F) 

 pH 

 Electrical Conductivity (EC),  

 Total Petroleum Hydrocarbons (TPH) 

 Total Alkalinity 

These results should be recorded on a data sheet. It is proposed 

that the data should be entered into an appropriate computer 

database and reported to the Department of Water Affairs and 

Forestry. 

A suitably qualified 

person appointed by 

The Project Developer 

Quarterly during the 

operation of the power 

station 

 

Performance 

Indicator 

» Limited surface and ground water pollution due to ash dumps and coal stock piles 

Monitoring » Quarterly groundwater sampling and monitoring reports. 

» The environmental manager / suitably qualified person to monitor groundwater impacts 

 

 

OBJECTIVE 29: Manage air emissions 

 

 

Project component/s » Ash dumps 

» Coal stock piles 

» Emissions from power station 

Potential Impact » Air pollution 

» Human health impacts 

Activities/risk sources » Power station operation 

» Ash management 

» Coal stock pile operations 

Mitigation: Target/Objective » Limit air emissions 
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DEA ref: 14/12/16/3/3/3/40 
Our ref: CER12.4/RH  

31 July 2017 
 

 
Dear Madam 
 
COMMENTS ON THE FINAL CLIMATE CHANGE IMPACT ASSESSMENT AND PALAEONTOLOGICAL IMPACT 
ASSESSMENT REPORTS FOR THABAMETSI IPP COAL-FIRED POWER STATION (DEA REF 14/12/16/3/3/3/40) 
 
1. We refer to the notification of 30 June 2017 in terms of which interested and affected parties (I&APs) – including 

our client, Earthlife Africa Johannesburg (“our client”) - were notified of the availability for comment of the 
climate change impact assessment (CCIA) and palaeontological impact assessment (PIA) for the independent 
power producer (IPP) Thabametsi coal-fired power station (“Thabametsi”) proposed by Thabametsi Power 
Company (Pty) Limited. 
 

2. On 27 February 2017, our client submitted comments on Thabametsi’s draft CCIA and PIA (“draft CCIA and PIA 
comments”), which were made available for public comment on 27 January 2017, attached hereto (for your ease 
of reference) marked “1” and “1A”. Our client stands by its draft CCIA and PIA comments, and the submissions 
made herein simply stand to supplement those comments, in addition to our client’s comments on the draft scope 

"B11"
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of work report (DSR) for the CCIA of 25 May 2016 (“the DSR comments”) and the comments on the final scope of 
work report of 10 November 2016 (“the FSR comments”) for the CCIA.1  

 
3. While some of our client’s concerns as set out in the draft CCIA and PIA comments have been addressed, the 

majority of these concerns still remain.  We set out our client’s detailed comments on the CCIA and PIA below. 

 
4. We note that a new specialist report appears now to have been included as appendix E1 to the CCIA and PIA 

summary report prepared by Savannah (“the summary report”); this being titled ‘Water Resources Review for the 
1200MW Thabametsi Coal-Fired Power Station in Lephalale Limpopo Province’ (“the water resources report”). We 
comment on this report below. 

 
5. The summary report appears to separate the climate resilience assessment from what is referred to as the climate 

study or climate change impact assessment.  It is our understanding that the resilience assessment forms, and 
must form, part of the CCIA.  Kindly confirm if this is not the case. 
 

6. We address and set out below our comments on the CCIA and PIA. 
 

Our client’s submissions on the CCIA  

 
7. It is our understanding that the final CCIA is comprised of the following reports by Environmental Resources 

Management (ERM): 
 

7.1. Greenhouse Gas (GHG) Assessment for the 1200MW Thabametsi Coal-Fired Power Station (“GHG 
report”); 

7.2. Climate Resilience Assessment for the 1200MW Thabametsi Coal-Fired Power Station (“CRA report”); 
7.3. the water resources report (referred to above); and  
7.4. the relevant sections of the summary report dealing with climate change impacts. 

 
8. We emphasise again that the CCIA must consider several aspects of the relationship between the proposed 

Thabametsi project and climate change, including: 
 

8.1. the project’s direct impacts on climate change.  In addition to simply considering the extent of GHG 
emissions to arise from the project, this must include as assessment of: indirect and full life-cycle 
emissions; cumulative emissions; and the environmental and social cost of the GHG emissions; 
 

8.2. the ways in which the effects of climate change will impact on the project, including the effect on the 
water resources necessary for the project and the likelihood of the project being unable to operate – or 
at least to operate sub-optimally - for its full expected lifespan; and 
 

8.3. how predicted climate change effects on the environment and society – at both national level and at the 
scale of Lephalale - will be aggravated by the project’s impacts.  This would include the ways in which 
Thabametsi would impact on South Africa, and particularly Lephalale’s own capability of adapting to a 
changed climate – exacerbating the vulnerability of the environment and communities to the impacts of 
climate change.  This is a particularly fundamental consideration, which has not been given adequate 
consideration in the CCIA, as will be explained more clearly below. 

 
9. We point out, and you will be aware, that since the publication of the draft CCIA, the case of Earthlife Africa 

Johannesburg v the Minister & Others in relation to this, the Thabametsi power station project and its 
environmental authorisation (EA) (“the Thabametsi case”), was heard in the Pretoria High Court in March 2017.  
Judgment (“the Thabametsi judgment”) was handed down by Judge John Murphy on 8 March 2017.  The court 

                                                 
1 You have copies of these comments, but please advise if you would like us to make copies available to you. 
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found in favour of our client, reviewing and setting aside the Minister’s decision on our client’s appeal of 
Thabametsi’s EA, in relation to the climate change ground of appeal.  The Minister was ordered to reconsider our 
client’s appeal in light of the CCIA and any public input thereon. 
 

10. Some statements in the Thabametsi judgment, which are of relevance to the CCIA comments, include: 
 

10.1. “Climate change poses a substantial risk to sustainable development in South Africa. The effects of climate 
change, in the form of rising temperatures, greater water scarcity, and the increasing frequency of natural 
disasters pose substantial risks. Sustainable development is at the same time integrally linked with the 
principle of intergenerational justice requiring the state to take reasonable measures to protect the 
environment “for the benefit of present and future generations” and hence adequate consideration of 
climate change. Short-term needs must be evaluated and weighed against long-term consequences” 
(emphasis added);2 
 

10.2. “…the power station will require 1,500,000m3 of water each year in a highly water stressed region and 
hence is likely to aggravate the impact of climate change in the region by contributing to water scarcity, 
raising in turn questions about the viability of the power station over its lifetime. Climate change thus 
poses risks to the Thabametsi coal-fired power station over its lifetime” (emphasis added);3 

 

10.3. “… [t]he EIR made no attempt to consider how climate change may impact on the power station itself over 
its lifetime and how this power station may aggravate the effects of climate change. The resilience 
report confirms that climate change in fact poses several “high risks” that cannot be effectively mitigated, 
most significant being the threat of increasing water scarcity in the Lephalale district. Increasing water 
scarcity in the region will affect the operation of the plant and deprive local communities of water” 
(emphasis added); 

 

10.4. “A climate change impact assessment is necessary and relevant to ensuring that the proposed coal-fired 
power station fits South Africa’s peak, plateau and decline trajectory as outlined in the [nationally 
determined contribution] and its commitment to build cleaner and more efficient than existing power 
stations”;4  

 

10.5. “A climate change impact assessment in relation to the construction of a coal fire (sic) power station 
ordinarily would comprise an assessment of (i) the extent to which a proposed coal-fired power station 
will contribute to climate change over its lifetime, by quantifying its GHG emissions during construction, 
operation and decommissioning; (ii) the resilience of the coal-fired power station to climate change, taking 
into account how climate change will impact on its operation, through factors such as rising temperatures, 
diminishing water supply, and extreme weather patterns; and (iii) how these impacts may be avoided, 
mitigated, or remedied” (emphasis added);5 

 

10.6. “In conclusion, therefore, the legislative and policy scheme and framework overwhelmingly support the 
conclusion that an assessment of climate change impacts and mitigating measures will be relevant factors 
in the environmental authorisation process, and that consideration of such will best be accomplished by 
means of a professionally researched climate change impact report” (emphasis added);6 and 

 

                                                 
2 Para 82, Thabametsi judgment. 
3 Para 44, Thabametsi judgment. 
4 Para 90, Thabametsi judgment. 
5 Para 6, Thabametsi judgment.  
6 Para 91, Thabametsi judgment.  
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10.7. “Without a full assessment of the climate change impact of the project, there was no rational basis for 
the Chief Director to endorse these baseless assertions.”7 (emphasis added) 

 
11. It is clear from the Thabametsi judgment that what is required of a CCIA is a full assessment of Thabametsi’s 

climate change impacts, and of alternatives for avoiding, mitigating, or remedying such impacts. It is our 
submission that the CCIA, as it currently stands, falls short of being a full assessment of Thabametsi’s climate 
impacts. 
 

12. The Comments and Responses Report (“C&R report”), appendix C6 to the summary report, states – in response to 
our submissions regarding issues which still needed to be assessed in the CCIA - that, “the applicant is … not obliged 
by law or required by the DEA (Department of Environmental Affairs), to include issues which are beyond the ambit 
of the approved Scope of Work. The content of the CCIA report, is consistent with the approved Scope of Work and 
adequately addresses the impacts of all project phases on climate change. However and notwithstanding the 
approved Scope of Work, the applicant, through its CCIAR, has also taken into consideration the points raised by 
the CER on behalf of Earthlife and has extended the Scope of Work (without any obligation in law to do so) and 
addressed them to the extent it is able to do so within the context and within the information available to its 
advisors, as set out below.”8 

 
13. As submitted above, based on the Thabametsi judgment and the submissions below, the final CCIA still falls short 

in many respects, irrespective of what was approved in the Scope of Work and its extension referred to above.  
Our client’s DSR comments and FSR comments also made clear that the scope of the CCIA needed to be broadened 
to, at least, include an assessment of the social and environmental costs of Thabametsi’s GHG emissions and the 
ways in which the power station will exacerbate the project area’s vulnerability to the impacts of climate 
change. We make more detailed submissions on this below.  

 
14. The shortcomings and main concerns with the draft CCIA were highlighted in the draft CCIA and PIA comments as 

being: 
 

14.1. that the plant’s GHG emissions had been incorrectly calculated and were significantly underestimated; 
14.2. the failure to consider the social cost of the GHG emissions associated with Thabametsi; 
14.3. the failure to consider how the project’s impacts will exacerbate the effects of climate change in the 

project area, and how these net changes will impact on the communities and the environment;    
14.4. the failure to give full consideration to the water scarcity issue in the Waterberg, in considering the risks 

to the project as part of the CRA report; and  
14.5. the lack of effective recommendations in the draft CCIA to address the significant impacts. 

 
15. We note some of the following changes to the final CCIA: 

 
15.1. the recalculation of Thabametsi’s projected GHG emissions to include other GHGs in addition to carbon 

dioxide (CO2); 
15.2. the increase in the projected GHGs to be emitted by Thabametsi, as well as changes in relation to 

Thabametsi’s GHG emission intensity (GHG emissions per unit of power sent out into the grid); and 
15.3. the addition of the water resources report. 

 
16. While some of the shortcomings in the draft CCIA have been addressed – and we again commend the efforts to 

assess Thabametsi’s climate impacts more thoroughly - we outline below, our client’s concerns and the areas 
where the final CCIA still fails to meet the requirements of a full CCIA as required by the Thabametsi judgment. 

 

                                                 
7 Para 101, Thabametsi judgment. The “baseless assertions” to which reference is made are the statements in Thabametsi’s EIR - 
on which the Chief Director relied exclusively - that the climate change impacts of the project were relatively small and low.  
8 P3, C&R report. 
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17. We note further, and with concern, that the final conclusion of the summary report is not supported by the 
evidence gathered in the CCIA.  It finds that the additional studies the (CCIA and PIA) do not alter the conclusion 
from Thabametsi’s original environmental impact report (EIR) that the impacts are expected to be of medium to 
low significance with the implementation of appropriate mitigation measures.  It makes this conclusion even 
though the impact rating for climate change in the CCIA reports is high, without identifying viable mitigation 
measures, and without providing any justifiable basis for why Thabametsi’s impacts can be of low to medium 
significance when the climate change impacts are significant. The summary report states further that no 
environmental fatal flaws were identified.9 We place on record that our client disputes these conclusions, for the 
reasons set out below. 

 
18. We state upfront, that with the recalculation of Thabametsi’s projected emission intensity, once three of Eskom’s 

oldest plants (Camden, Komati, and Grootvlei) are decommissioned,10  Thabametsi will be the highest GHG 
emitter in South Africa, with an emission intensity 60% higher than Eskom’s new Medupi and Kusile coal plants.  
Not only will Thabametsi be a significant contributor to GHG emissions nationally, but also internationally.  With 
an emission intensity of 1.23 tons of carbon dioxide equivalent (CO2e) per megawatt hour (MWh) – which is in a 
very high range, globally - it will be one of the highest GHG emitters in the world.11  

 
19. We address below, the following: 

 
19.1. Thabametsi’s GHG emissions and emissions intensity; 
19.2. the failure to calculate the social and environmental cost of Thabametsi’s GHG emissions; 
19.3. Thabametsi’s resilience to climate change;   
19.4. the failure to consider how Thabametsi will exacerbate the impacts of climate change for impacted 

communities and the environment; and  
19.5. the lack of adequate mitigation measures – and, in the absence thereof, more robust recommendations 

regarding alternatives to the Thabametsi plant, including the no-go option. 
 

20. We also make submissions below on the lawfulness of the Thabametsi project in light of the impacts as shown in 
the final CCIA. 

 
Thabametsi’s GHG emissions & emission intensity 

 
21. We note that both the estimated total annual GHG emissions for Thabametsi and the plant’s estimated GHG 

emission intensity are significantly higher than previously reported in the draft CCIA. The total emissions 
calculated in the draft CCIA were 8 191 067 (8.2 million) tons of CO2 equivalent (CO2e) per year, during 
Thabametsi’s operational phase. The total estimated emissions now under the final CCIA are 9 879 522 (9.9 
million) tons of CO2e per year.  

 
22. The GHG emission intensity has gone up to 1.23 tons of CO2e per MWh.  This figure was previously – in the draft 

CCIA – 1.02 tons of CO2e per MWh.   

 
23. We note further that the final CCIA now accounts for GHG emissions other than, and in addition to, CO2 – as per 

our recommendation in the draft CCIA and PIA comments. The additional emissions calculated are for nitrous 
oxide (N2O) and methane (CH4), expressed as equivalent CO2 emissions (CO2e).12 

                                                 
9 P32, summary report. 
10 These three plants have similar GHG emission intensities to Thabametsi. 
11 See p19, ‘IPCC Special Report: Renewable Energy Sources and Climate Change Mitigation’, available at 
https://www.ipcc.ch/pdf/special-reports/srren/SRREN_FD_SPM_final.pdf.  Figure SPM.8 estimates of lifecycle GHG emissions 
for broad categories of electricity generation technologies, including coal.  When Thabametsi’s GHG emission values are 
compared with this graph, it is evident that Thabametsi is well outside the 25 to 75% percentile distribution, in the tail high end. 
Thabametsi’s emission intensities would be amongst the highest in the world, old or new. 
12 Tables 0.2, 4.3 and 4.8, GHG Report. 

https://www.ipcc.ch/pdf/special-reports/srren/SRREN_FD_SPM_final.pdf
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24. The calculation of indirect value chain (scope 3) emissions associated with embedded carbon in construction 

materials was not included as part of the overall construction emissions for the project.  These emissions were 
estimated as being 37 745 tons of CO2e.13 Although this is a relatively small portion of total emissions, it is a gap 
which should not have been overlooked.   

 
25. Furthermore, the CCIA has not considered the GHG emissions from the mines that will supply Thabametsi with 

coal, in its calculation of Thabametsi’s indirect emissions. We have always maintained that these indirect GHG 
emissions – which are directly linked to Thabametsi’s operations – must be considered and assessed as part of the 
CCIA. This must be addressed and these GHG emissions must also be accounted for in the CCIA. A failure to do so 
results in an incomplete assessment of indirect emissions. 

 
26. A consequence of the now correctly-calculated GHG emission intensities for Thabametsi is that the life-cycle 

emissions are higher than previously estimated in the draft CCIA. This means that the proportional percentage 
contribution to South Africa’s projected total GHG emissions is approximately 21% higher than previously 
estimated – with the previous estimate of 24614 million tons (or Mt (megatons)15) CO2e now being increased to 
29716 million tons of CO2e (296 651 114 tons CO2e) over Thabametsi’s anticipated lifetime, including from 
construction, operation and decommissioning.  
 

27. It should also be noted that these projections of future GHG emissions are optimistic with respect to the plant’s 
future GHG emissions intensity; they represent an underestimate, as they assume that the plant will operate 
optimally throughout its 30 year life.  The CCIA itself expresses reservations about this optimistic assumption: 
“[t]he Feasibility Study notes that the plant will be operated according to a base-load operating regime for the first 
10 years, after which the load profile could change, either becoming load following, weekend shut downs or two-
shifting, depending on the dispatch rules at the time. Whilst noting that any reduction in the operating time or load 
factor (i.e. annual power generation in MWh) is likely to result in decreased total annual emissions from the plant, 
such changes to cycling philosophies could have an adverse impact on thermal efficiency and GHG intensity per 
MWh generated as a result of increased start-ups and wear and tear on the plant.”17 

 
28. In the draft CCIA, it was argued that Thabametsi’s CO2e emission intensity was similar to the Eskom average – 

then stated in the draft CCIA as being 1.01 tons CO2e per MWh18 - now stated (in the final CCIA) as 1.05 tons CO2e 
per MWh. In fact, the GHG emissions intensity of the proposed Thabametsi plant, now properly calculated, is 
significantly greater (by 17%)19 than the average emissions intensities of Eskom’s current fleet of coal power 
stations.  In other words, the Thabametsi plant would, as a new plant from a GHG emission perspective, be even 
more polluting than coal plants already in existence.  

 
29. The final CCIA attempts to distract from Thabametsi’s high GHG emissions intensity by claiming that the plant’s 

emissions intensity would be lower than that of five old Eskom plants, which are the first of Eskom’s power stations 
scheduled for decommissioning, 20  namely Camden, Hendrina, Komati, Grootvlei and Kriel. This argument, 
however, is not valid.  This is mainly because: 

 

                                                 
13 P45, GHG report. 
14 245 997 465 tons CO2e rounded off, p41, draft GHG report. 
15 Which amounts to one million tons. 
16 Table 0.1, GHG report, rounded to 297 million. 
17 P66, GHG report. 
18 P2, draft GHG report. 
19 Thabametsi’s GHG (CO2e) emissions intensity is 17% higher  (1.23/1.05=1.17) than the average of Eskom’s current coal-fired 
plants, higher than two of the five plants scheduled for decommissioning (Hendrina and Kriel) and approximately equal to that of 
Camden, Komati and Grootvlei. This calculation is based on last column figures in table 0.2 of the GHG Report: (Thabametsi GHG 
emission intensity/ Eskom average) = 1.23/1.05=1.17.  
20 P71, GHG report. 
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29.1. the average current GHG emissions intensity, calculated in the final CCIA using Eskom’s 2010/11 data21 
of the five Eskom plants mentioned above is, in fact, lower than that of Thabametsi. Thabametsi’s 
emission intensity is higher than two of the five Eskom plants scheduled for decommissioning 
(Hendrina and Kriel) and approximately equal to that of Camden, Komati and Grootvlei – the 
remaining three; and   
 

29.2. the calculations in the GHG report regarding the anticipated average emission intensities of the five 
Eskom plants in 2021/22 assume that there will be a deterioration in efficiency for three of these plants 
– Hendrina, Grootvlei and Kriel.  This is unconvincing, because it assumes that Eskom’s poor 
maintenance practices during the period 2009/10 to 2013/14 would continue to 2021/22.22   

 
30. We therefore dispute the conclusion in the GHG report that Thabametsi’s emissions are of a similar, but slightly 

lower magnitude than those of the five Eskom plants mentioned above.23 Even if this assumption is accepted, the 
average emissions intensity of the five plants, in 2021/22, would be only marginally higher - at 1.28 tons of CO2e 
per MWh - compared with Thabametsi’s 1.23 tons CO2e per MWh.  It can therefore be accepted that Thabametsi’s 
GHG emissions will be similar to, if not worse than, Eskom’s five oldest and soon-to-be decommissioned plants.  

 
31. The CCIA explains that the choice of technology for Thabametsi – namely circulating fluidised bed (CFB) - is 

attributed to, inter alia: the limited water available in the Waterberg area where Thabametsi will be located – as  
a dry-cooled plant, Thabametsi will apparently require 15 times less water than a wet-cooled plant;24 and the 
requirements and specifications of the Coal Baseload Independent Power Producers Procurement Programme 
(CBIPPPP) Requirements, which set a tariff cap of R0.82 per KWh and allow for the use of low-grade coal, which in 
turn, influenced the choice of boilers.25 The GHG report notes that, from a GHG emissions perspective, CFB 
technology is “currently limited” in comparison with pulverised coal combustion technology.26 CFB technology 
also emits a significant amount of N2O27 – a GHG which previously, in the draft CCIA, was not accounted for. 

 
32. In short, the CFB technology proposed for Thabametsi means that the plant will be significantly worse in terms of 

GHG emissions than existing and older coal plants, and only about the same as the oldest sub-critical Eskom 
units. As a new plant – which should be comparable with other new coal plants – Thabametsi will be 60% worse 
than Eskom’s new Medupi and Kusile power stations, from a GHG emission intensity perspective. So while 
Thabametsi is clearly not 'newer and better', it is, notably, much worse than South Africa’s existing GHG emitters, 
which already significantly contribute to the country’s GHG emissions.28 

 
33. In any event, as mentioned above, instead of comparing Thabametsi with existing and old coal, the CCIA should 

be comparing Thabametsi’s GHG emissions and emission intensity to GHG emissions from other energy resources 
from renewable energy – which do not have the same GHG emissions or high climate impacts - in order to 
determine whether locking South Africa into a high carbon intensity fuel for the next 30 or more years is in the 
public interest. 

 

                                                 
21 Table 0.2, second column of emission intensities.  
22 See table 0.2 of the GHG Report. The proposed Thabametsi GHG (CO2 eq) emissions intensity of 1.23 tCO2 eq/ MWh should, in 
the first instance, be compared with the figures in the second column of Table 0.2. (The first and third columns, of CO2 only 
emissions intensities, is not relevant to a comparison of total GHG emissions intensities). 
23 P7, GHG report. 
24 P56, GHG report. 
25 P56, GHG report. 
26 P56, GHG report. 
27 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Chapter 2, Table 2.6, p2.25. Available at http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf.  
28 Electricity generation (predominantly from Eskom’s coal-fired power stations) accounts for approximately 55.1% of carbon 
dioxide equivalent of South Africa’s total accumulated GHG emissions. See Department of Environmental Affairs’ Greenhouse 
Gas Inventory for South Africa 2000 – 2010, p73. 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
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34. It is clear that Thabametsi would neither improve nor reduce South Africa’s high GHG emissions – on the contrary, 
it will prolong South Africa’s poor emissions intensity during the plant’s 30 year operational life. If Thabametsi’s 
power is used to replace old Eskom plants once decommissioned, there will essentially be no benefit in terms of 
an overall reduction in SA’s GHGs, per unit of power generated. 

 
The social and environmental costs of Thabametsi 

 
35. We note that the final CCIA does not attempt to quantify the external cost of Thabametsi’s climate change impacts. 

 
36. In our previous comments, we have referred to the United Stated (USA) social cost of carbon protocol for assessing 

climate impacts - which is intended to be a comprehensive estimate of climate change damages – as a potential 
guide to determining the external costs of Thabametsi.   

 
37. In the draft CCIA and PIA comments, we pointed out that it was vital that the external social and environmental 

costs of Thabametsi’s GHG emissions be factored into the assessment of the project’s climate change impacts, or 
at least into the assessment of the financial feasibility of the project, given the National Environmental 
Management Act, 1998 (NEMA) principle that the ‘polluter’ must ‘pay’ for damage and/or environmental 
degradation.29 

 
38. The C&R report states that: 

 
38.1. “[t]he greenhouse effect occurs on a global basis and the geographical source of GHG emissions is 

irrelevant when considering the future impact on the climate. CO2 has a residence time in the atmosphere 
of approximately 100 years by which time emissions from a single point source have merged with other 
anthropogenic and natural (e.g. volcanic) greenhouse gas emissions. Therefore it is not possible to link 
emissions from a single source – such as the Thabametsi Project – to particular environmental and social 
impacts in the broader study area” (emphasis added);30 and 
 

38.2. “[i]n addition, there are no established, universally-acceptable guidelines for estimating the social costs 
of carbon (SCC) related to a single project, firstly due to the complex nature of climate change and its 
drivers and secondly, because any assessment of the extent of climate change requires value judgements 
about the relative importance of temporal impacts. In 2010, the US Environmental Protection Agency, 
through a presidential executive order, adopted a US-specific framework for estimating social costs of 
carbon as part of Environmental Impact Assessments. However, the 2017 Technical Support Document to 
this executive order clearly points out that there are too many uncertainties with such an assessment and 
that the models used are imperfect and incomplete, and as such SCC estimates should be treated as 
provisional until improved scientific and economic information is available. The United Kingdom recently 
considered policy-level assessments of the social costs of carbon but has not applied them at project-level. 
South Africa, also, does not have a framework for estimating SCC”.31  

 
39. The figures attributed to the social cost of carbon by the Interagency Working Group on the Social Cost of 

Greenhouse Gases (IWG) in the USA are global amounts in scope and applicability, representing the costs of global 
(and not USA-specific) impacts.32  In any event, we have referred to these methods for calculating the cost of 

                                                 
29 S2(4)(p), NEMA states that “costs of remedying pollution, environmental degradation and consequent adverse health effects 
and of preventing, controlling or minimising further pollution, environmental damage or adverse health effects must be paid for 
by those responsible for harming the environment.” 
30 P4, C&R report. 
31 P4, C&R report. 
32 The social cost of carbon, as determined by the IWG, is a consensus of the estimate of the social cost of carbon as calculated 
by three proprietary models: FUND, DICE, and PAGE, as described in the Technical Support Document available 
athttps://www.epa.gov/sites/production/files/2016-12/documents/scc_tsd_2010.pdf (p5):   
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carbon, simply as a means to demonstrate, inter alia: the kinds of costs that could be attributable to Thabametsi’s 
GHG emissions if these would be calculated; that it certainly is possible – and important - to attribute a value to 
climate impacts of specific activities; and that as research progresses, we are developing a better understanding 
of the full extent of climate impacts and these costs are increasing.  To further illustrate this point: 
 

39.1. The IWG August 2016 Technical Support Document estimates the social cost of carbon for the years 2010 
through 2050, (in 2007 US dollars per metric ton of CO2).33 The IWG defines the social cost of carbon as 
“the monetized damages associated with an incremental increase in carbon emissions in a given year. It 
is intended to include (but is not limited to) changes in net agricultural productivity, human health, 
property damages from increased flood risk, and the value of ecosystem services due to climate change.”34 
If these most recent estimates were to be applied to Thabametsi, it would result in an average external 
cost of $480.5 million (which would be 6.25 billion South African Rand) per year in 2020,35 rising to 
$572.0 million (which would be 7.44 billion South African Rand) per year in 2030.36  
 

39.2. A recommendation issued by an Administrative Law Judge in the USA in 2016 to the Minnesota Public 
Utility Commission, recommended that the commission adopt the federal government’s Social Cost of 
Carbon (FSCC). What is noteworthy is that the recommendation acknowledges some uncertainty in the 
FSCC and that the science is already outdated.  The judge also concluded that, based on unreported and 
under-reported health and environmental impacts, along with the IWG’s acknowledgement that the FSCC 
is not based on the most current research, the preponderance of the evidence demonstrates that the 
FSCC understates the full environmental cost of CO2. The Judge also concluded that “… given the 
increased scientific certainty of the link between CO2 emissions and climate change, uncertainties such as 
the potential danger of a ‘tipping point’ catastrophe reasonably require an initially high SCC until more 
is known about such uncertainties”(emphasis added).37 On 27 July 2017, the commission made a decision 
to significantly increase the “social cost” of carbon dioxide emissions from coal-fired power plants.38  

 
39.3. When the IWG monetised damages associated with an incremental increase in CO2e emissions, it 

assumed that such damages, although costly, would not result in significant changes to domestic or global 
Gross Domestic Product (GDP).   Experts now believe that damages associated with CO2e emissions do in 
fact depress domestic or global GDP, especially in poorer countries, substantially elevating the social cost 
of carbon.  According to experts at Stanford University: “Damages from climate change that directly affect 
growth rates have the potential to markedly increase the SCC (social cost of carbon) because each 
temperature shock has a persistent effect that permanently lowers GDP below what it would otherwise 
be … Continued warming therefore has a compounding effect over time, so that even very small growth 
effects result in much larger impacts than the traditional damage formulation…. Examples of pathways 
by which temperature could affect the growth rate of GDP include damage to capital stocks from extreme 
events, reductions in TFP (total factor productivity) because of a change in the environment that 

                                                 
"We rely on three integrated assessment models (IAMs) commonly used to estimate the SCC: the FUND, DICE, and PAGE models. 
These models are frequently cited in the peer-reviewed literature and used in the IPCC assessment. Each model is given equal 
weight in the SCC values developed through this process, bearing in mind their different limitations." 
33 P4, available at https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf.  Table ES-1 
represents 4 possible values with different discount rates.  The 3% discount rate is accepted as the average cost but 
recommends that all 4 be considered. 
34 IWG (August 2016) Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis 
Under Executive Order 12866. 
35 $42/ton value from the “3% Average” column for the year 2020 x 1.158 (to adjust 2007 dollars to 2017 dollars) = $48.64/ton in 
2020 x 9.879 million tons CO2e/year from Thabametsi = $480.5 million/year (in 2020) multiplied by an exchange rate of 13.01 
South African Rand/$US = 6.25 billion South African Rand/year. 
36 As calculated above but with the 2030 3% discount rate, which is 50, as reflected in Table ES-1, P4, available at 
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf.  
37 Para 43, section IX Uncertainty, p121, available at https://www.elaw.org/system/files/MinnesotaCostofCarbon.pdf.  
38 See http://m.startribune.com/minnesota-regulators-increase-social-cost-of-co2-emissions-but-not-as-much-as-
asked/437066353/?section=business.  

https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.epa.gov/sites/production/files/2016-12/documents/sc_co2_tsd_august_2016.pdf
https://www.elaw.org/system/files/MinnesotaCostofCarbon.pdf
http://m.startribune.com/minnesota-regulators-increase-social-cost-of-co2-emissions-but-not-as-much-as-asked/437066353/?section=business
http://m.startribune.com/minnesota-regulators-increase-social-cost-of-co2-emissions-but-not-as-much-as-asked/437066353/?section=business
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investments were originally designed for, or slower growth in TFP because of the diversion of resources 
away from research and development and towards climate threats. Empirical evidence that these impacts 
exist is mounting.”39 
 

39.4. Experts in the USA are therefore now of the view that even the IWG figures do not accurately account for 
the true social costs of GHG emissions – as they fail to consider additional factors such as climate damages 
on long-term GDP (as indicated above); the effect of emissions on ocean acidification and warming;40 or 
the thawing of permafrost.41  In other words the true social costs of GHG emissions are significantly higher 
than initially estimated. 

 
40. There is no legitimate reason why a value cannot be attributed to the GHG emissions that will come from 

Thabametsi - this is being done in respect of other projects in South Africa and in other jurisdictions - particularly 
given that the high costs of adaptation and building resilience to climate change will ultimately have to be unfairly 
borne by the state and personally by the individuals impacted. Contrary to NEMA’s requirement for environmental 
justice,42 those most impacted are usually the poor and most disadvantaged members of society.  

 
41. In 2010 (7 years ago), the World Bank conducted its own analysis of the social cost of CO2e emissions from Eskom’s 

Medupi coal-fired power station when considering a loan to Eskom that would fund the Medupi power station.  
The World Bank report states that “[f]or each project, the economic assessment is also carried out incorporating 
the value of CO2 emissions. For Medupi, this value is added as a cost of generating power. For each of the 
renewable energy projects and the railway project, this value is represented by the avoided cost due to 
displacement of CO2 emissions (i.e., it is added as an economic benefit). This analysis uses a figure of $29/ton CO2 
which is based on the Stern review.”43  
 

42. A calculation of the external costs of Thabametsi’s emissions would be in line with the polluter pays principle 
entrenched in NEMA44 and the provisions of section 28 of NEMA, which places a duty on anyone who “causes, has 
caused or may cause significant pollution or degradation of the environment … in so far as such harm to the 
environment is authorised by law or cannot reasonably be avoided or stopped, to minimise and rectify such 
pollution or degradation of the environment,”45 with measures including remedying the harm caused. 

 
43. If and when a value is attributed to the external costs of GHG emissions, this, at the very least, can show what 

should be the true cost of operating a coal-fired power station such as Thabametsi.  This could potentially also 
enable government to seek security for the costs, which it will inevitably and ultimately have to bear, and can 
open the door to claims for compensation, as indicated by the case law referred to below.   

 
44. Essentially however, calculating the external costs of Thabametsi’s GHG emissions will show that, if Thabametsi 

had to absorb the external costs of its emissions, it would not be financially feasible to operate, and decision-
makers and stakeholders would be informed of the truly staggering cost of Thabametsi’s GHG emissions.  It would 
also mean that consumers would ultimately have to pay much higher costs for coal-based electricity in South 
Africa. Given that the CBIPPPP, in terms of which Thabametsi will operate,46 provides for a tariff cap on electricity 

                                                 
39 P127 - 131, F.C Moore & D.B Diaz, “Temperature impacts on economic growth warrant stringent mitigation policy”, Nature 
Climate Change, Volume 5, 2015.  
40 See Talberth, John, and Ernie Niemi. (2017) “Ocean Acidification and Warming: The economic toll and implications for the 
social cost of carbon.” 
41 See González-Eguino, M., & Neumann, M. B. (2016). Significant implications of permafrost thawing for climate change control. 
Climatic Change, 136(2), 381-388. 
42 Section 2(4)(c), NEMA. 
43 See para 157, p48 at http://documents.worldbank.org/curated/en/126361469672138599/pdf/534250R20101005914.pdf.  
44 Section 2(4)(p). 
45 Section 28(1) read with 28(3)(f), NEMA. 
46 P56, GHG report. 

http://documents.worldbank.org/curated/en/126361469672138599/pdf/534250R20101005914.pdf
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of R0.82 per KWh (kilowatt hour), if the external costs were to be factored in to Thabametsi’s operating costs, it 
could mean that this cap would be exceeded.   

 
45. We point out that there is a growing volume of international case law dealing with the liability of fossil fuel 

companies for the financial loss and damages caused by their GHG emissions.47 This is aided by work such as that 
conducted by Paul Griffin, which found that 100 active fossil fuel producers are linked to 71% of industrial GHG 
emissions since 1988,48 and Richard Heede.49 For example, two local governments and a city in California have 
recently sued 37 oil, natural gas and coal companies, and trade groups, on the basis that their actions have 
intensified climate change and exacerbated costly sea-level rise.50 One of the applicants in this case claims that it 
stands to lose assets to the value of $24 billion as a result of climate change.  In an earlier case of Saúl v RWE, a 
Peruvian farmer has sued the German company RWE for damages arising from glacial flooding. 51  In British 
Columbia, communities and local governments are demanding that fossil fuel companies pay for their share of the 
harm caused by fossil fuel pollution.52   

 
46. Although it is difficult to estimate such damages and external costs, there is significant guidance in doing so, and 

Thabametsi’s failure to estimate such costs must be remedied. 
 

Thabametsi’s resilience to climate change  

 
47. The final CRA report still highlights water availability as the main risk to the Thabametsi project.53  Yet the summary 

report seems to have changed the CRA report’s conclusion of water scarcity being a high risk – in the risk table on 
pages 20 to 26 of the summary report - to a low risk.54  It is not clear on what basis and why the project’s 
environmental assessment practitioner (EAP), Savannah Environmental (Pty) Ltd, has seen fit to convert the high 
risk to a low risk. We and our clients strongly dispute that it was appropriate to do so. Indeed, the facts and 
evidence do not justify a low risk assessment.  

 
48. Water availability for the Thabametsi power station is evidently a high risk, given that climate change is likely to 

affect precipitation levels, thereby resulting in water shortages and negatively impacting water quality.55 The CRA 
report states that there is uncertainty around the precipitation projections.56  There, however and according to 
the CRA report, appears to be good agreement between the climate models that temperature increases of about 
2 to 3 °C for Lephalale will occur, and there is likely to be a significant increase in hot and very hot days.57 

 

                                                 
47 See the following reports: A Global Review: The Status of Climate Change Litigation, 
http://columbiaclimatelaw.com/files/2017/05/Burger-Gundlach-2017-05-UN-Envt-CC-Litigation.pdf and Climate Justice: The 
International Momentum towards Climate Litigation, http://climatejustice.org.au/wp-content/uploads/2017/05/Report-
Climate-Justice-2016.pdf.  
48 https://b8f65cb373b1b7b15feb-
c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/002/327/original/Carbon-Majors-
Report-2017.pdf?1499866813 . 
49 https://link.springer.com/article/10.1007/s10584-013-0986-y  
50 See https://www.scientificamerican.com/article/california-locales-sue-fossil-fuel-companies-for-rising-seas/.  
51 See https://germanwatch.org/en/13887. Although the case was dismissed by a German court in the first instance due to issues 
of causality, the applicant has appealed the case on the basis that, inter alia, the multitude of co-causers of ‘slow onset’-type 
cumulative damages is not a convincing reason for a ‘blanket ban’ on legally attributing liability for causal contributions by 
individual emitters that are quantifiable and not insignificant. There is no legal basis for conflating the liability of major emitters 
for consequences of climate change, for which they are to a significant extent co-responsible, with a de facto “collective non-
responsibility” of the countless minor emitters. 
52 http://www.climatelawinourhands.org/.  
53 PXI, CRA report. P27, summary report. 
54 Risks 3a and 3b are reflected as low in the summary report (p23) and high in the CRA report (pXI). 
55 PXI, CRA report. 
56 PVIII, CRA report. 
57 PVIII, CRA report. 

http://columbiaclimatelaw.com/files/2017/05/Burger-Gundlach-2017-05-UN-Envt-CC-Litigation.pdf
http://climatejustice.org.au/wp-content/uploads/2017/05/Report-Climate-Justice-2016.pdf
http://climatejustice.org.au/wp-content/uploads/2017/05/Report-Climate-Justice-2016.pdf
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1499866813
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1499866813
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1499866813
https://link.springer.com/article/10.1007/s10584-013-0986-y
https://www.scientificamerican.com/article/california-locales-sue-fossil-fuel-companies-for-rising-seas/
https://germanwatch.org/en/13887
http://www.climatelawinourhands.org/
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49. We place on record that our client is highly concerned about the projected temperature increases for Lephalale 
and Thabametsi’s indirect contribution thereto – noting as well that this will impact on Thabametsi’s operational 
efficiency. Our comments below, however, address predominantly the significant risk posed by the uncertainties 
around future water availability for both Thabametsi and Lephalale. 

 
50. The water resources report seeks to provide a review of the potential impacts of climate change on the water 

resources in the area where Thabametsi will be based.58 According to the C&R report, the water resources report 
“expands on the CRA with respect to water issues, and seeks to explore what the impacts could be from climate 
change projections which have relevance to the Thabametsi Project's water supply from MCWAP-1 (Mokolo 
Crocodile Water Augmentation Project) and MCWAP-2 schemes and the management thereof.”59 

 
51. The CRA report states that Thabametsi will rely on “the successful implementation of the water reconciliation 

schemes to ensure adequacy of water supplies in Lephalale in future”.60 The “water reconciliation schemes” being 
referred to are, presumably, the Mokolo Crocodile Water Augmentation Project, phases 1 and 2 (MCWAP1 and 
MCWAP2). The water resources report states that “the water requirements for the project will be met entirely by 
the South African government’s water transfer scheme in the region known as the Mokolo Crocodile (West) Water 
Augmentation Project Phase 1 and 2.”61 However, given the numerous uncertainties around water availability, as 
well as the fact that MCWAP2 has not yet obtained an environmental authorisation (it has not even commenced 
with the impact assessment process), this is not a reasonable or acceptable conclusion.  

 
52. Despite the uncertainties around water availability in terms of climate projections in the CRA report, the report 

regards water availability and water quality deterioration as a high risk because “these risks are affected by 
numerous drivers, a number of which the plant has limited influence over”.62 This pertains, for example, to the 
implementation of MCWAP2.  

 
53. In the draft CCIA and PIA comments, we stated that: 

 
53.1. it is well documented that water is a serious concern in the Mokolo catchment and climate change will 

negatively impact this further, and place uncertainty on future water availability, presenting risks to the 
long-term feasibility of the project; 

 
53.2. we were concerned that the draft CRA report underestimated the risk associated with the proposed 

MCWAP2 - on which Thabametsi and other projects in the area plan to depend - in terms of if, and if so, 
when, it will commence and be operational; 
 

53.3. the risks associated with the MCWAP2 water supply needed to be properly acknowledged in the CCIA, 
since they could pose an additional risk to the long-term feasibility of this project;   
 

53.4. even with MCWAP2, the demand scenarios in the GHG report highlighted risks of shortfalls in water 
available from the Crocodile River;63 and   

53.5. the draft CRA report did not mention that the scoping phase of the EIA for MCWAP2 had not yet 
commenced and that it was therefore not certain, at that stage, whether MCWAP2 would obtain all the 
necessary authorisations to go ahead. 

 

                                                 
58 P1, water resources report. 
59 P7, C&R report. 
60 This is stated in numerous places, but see page 27 of the CRA report as one example. 
61 P1, water resources report. 
62 PXII, CRA report. 
63 P26, CRA report states “it is important to note that water requirements for ecological water requirements … are not considered 
in the updated Limpopo Water Management Area North Reconciliation Strategy.  Should these be implemented the yields of major 
dams would be significantly impacted, with a potential 57% reduction in the 1:50 year yield from Mokolo Dam.”   
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54. We stand by these submissions and point out that the scoping phase for MCWAP 2 has still not commenced. 
Although the scoping phase for MCWAP2 was intended to go ahead in April 2017, we were advised by the EAP 
dealing with MCWAP2, on 10 July 2017, that “the status of the project is still unchanged … we will update the 
Interested and Affected Parties once we have received further instructions from the Department of Water and 
Sanitation. We are unable to estimate the date by when the Scoping Report will be ready.” A copy of this email is 
attached marked “2”. Evidently the prospects of MCWAP2 proceeding - either as planned, or at all - are far from 
certain. 
 

55. The CRA report concludes that Thabametsi’s water demand is ‘small’, and if MCWAP2 proceeds, the water 
demands of the plant should be met.64  As indicated above, there is by no means any certainty that MCWAP2 will 
go ahead as intended. It is also disputed that Thabametsi’s water demand is ‘small’, with a demand of 1 300 000m3 

of water per annum, when fully operational, and with a consumption rate of 0.144 litres per kWh - according to 
the surface water report.65 Thabametsi’s integrated water and waste management plan estimates an even higher 
amount of water use, stating that  the plant, when fully operational, will require 1 500 000m3 of water per year.66  
It is unclear why different sources provided different estimates for water use. We, on behalf of our client, have 
raised numerous concerns around Thabametsi’s proposed water uses, in the objections to Thabametsi’s water use 
licence (WUL) application, which are attached marked “A1”. 
 

56. The C&R report, in response to the numerous concerns around water availability for Thabametsi that were raised 
in the draft CCIA and PIA comments, states that: 

 

 “in accordance with the Guidance Note, the Thabametsi Project has already initiated its IWULA pre-
application process and has been issued with a non-binding confirmation of water availability from the 
DWS (Department of Water and Sanitation); 

 the water for phase 1 of the Thabametsi Project will be sourced from an already existing allocation from 
the MCWAP-1 scheme made to Exxaro Coal (Pty) Ltd (Exxaro), under authorisation of DWS and the draft 
IWULA has already been provided to the public for comment and the final IWULA will be submitted for 
public review and approval by DWS in due course; 

 the applicant's water use will constitute less than 1.8% of the already existing allocations of water from 
the MCWAP-1 scheme. Because the water will be sourced from an existing allocation, the Thabametsi 
Project is not placing additional consumptive demands on water resources in Lephalale; 

 … the proposed Thabametsi Power Station will use a selection of dry cooling technologies which will serve 
to reduce water requirements for the plant. This type of technology uses up to 15 times less water than a 
wet cooled plant. Detailed water consumption comparison is explained in the WRR [water resources 
report]; 

 the Thabametsi Project, as recorded in the CRA, is expected to have minimal impacts on water resources 
as it has been designed to be a zero liquid effluent discharge plant and will not use groundwater resources; 

 in compliance with the requirements in the Guidance Note, the Thabametsi Project will include an 18 day 
raw water storage provision in case of low water conditions; and 

 the 2013 National Water Resource Strategy (2013 NWRS), in accordance with section 6 of the National 
Water Act, provides that the highest allocation priority is afforded to water for the purposes of the Reserve. 
The first objective of this priority is to ensure that that sufficient quantities of raw water are available to 
provide for the basic water needs of people. In other words, should water supplies become limited to the 
extent that the water priorities identified in the 2013 NWRS, the communities' needs will be prioritised."67 

 
57. While we note the responses above, our client’s concerns are predominantly in relation to future availability of 

water for the Thabametsi project, given that it is intended to have a lifespan of at least 30 years.  The lifespan 

                                                 
64 PXI, CRA report. 
65 P19, Surface Water Report, EIR. 
66 IWWMP, Table 2-3. 
67 P10, C&R report. 
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stipulated in Thabametsi’s EIR is in fact, a period of 40 years.68  It may then be that Thabametsi will still continue 
to require water for an additional 10 years. 

 
58. The circumstances around water availability are likely to look very different 20 to 30 years from now – mainly due 

to the effects of climate change - and the CRA report predicts as much. A non-binding confirmation of water 
availability from the Department of Water and Sanitation (DWS) is – as the title makes clear – non-binding, and 
cannot serve as a guarantee of water availability for the duration of the power station’s intended lifespan. The 
DWS report did not assess the potential threats to the water resources from climate change. 

 
59. The water resources report and CRA report highlight numerous uncertainties regarding water availability for 

Thabametsi, many of which are due to the potential impacts from climate change; including that: 

 
59.1. there is significant model disagreement with rainfall predictions;69  
59.2. a change in rainfall would mean amplified hydrological impacts;70 
59.3. climate change data currently are not clear on hydrological impacts and probability of adverse effects;71 
59.4. the impacts of climate change on MCWAP phase 1 cannot be quantified, and the MCWAP2 scheme is 

currently being assessed; there is thus a high risk regarding water availability;72 
59.5. there is some uncertainty in relation to whether the surplus in the Crocodile River catchment will be able 

to meet demand in Lephalale and the timings in relation to the completion of MCWAP2;73 and 
59.6. there is a high risk of water quality deteriorating.74 

 
60. These uncertainties are significant and are not afforded sufficient weight in the summary report.  The implications 

for Thabametsi’s continued existence could be fatal. 
 

61. Even if no regard were had to climate change projections on water availability in the area, the project area is 
already water-scarce and vulnerable to extreme weather events such as droughts and flooding.75  The CRA report 
also acknowledges that there will be increased water stress in the area based on a higher demand from industrial 
users in both the Mokolo and Crocodile (West) river catchments – this alone is sufficient to indicate a high risk to 
the power station and surrounding area’s available water resources, despite any uncertainty in the climate 
modelling projections.76 

 
62. The CRA report and summary report fail to stipulate what will happen if there is, in fact, insufficient water for 

Thabametsi to operate in future, including if MCWAP2 does not go ahead. This is a further failure on the part of 
the CCIA, because climate change is likely to impact significantly on water availability. Among other things, it is 
contrary to the NEMA requirement to take a ‘risk-averse and cautious’ approach – particularly where there is 
uncertainty and potentially high and irreversible impacts - which takes into account the limits of current 
knowledge about the consequences of decisions and actions.77  

  
 
 
 

                                                 
68 P173, final environmental impact report. 
69 P9, water resources report. 
70 P2, water resources report. 
71 P2, water resources report. 
72 P2, water resources report. 
73 P43, CRA report. 
74 P43 – 44, CRA report. 
75 PVII, CRA report. 
76 Px, CRA report. 
77 S 2(4)(a)(vii), NEMA. 
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The failure to consider how Thabametsi will exacerbate the impacts of climate change for impacted communities and 
the environment 

 
63. We note that, despite our recommendation, the CRA report still fails to look at Thabmetsi’s impacts on 

communities and the ways in which Thabametsi will increase the surrounding area’s vulnerability to climate 
change - a very relevant consideration in the context of an EIA and, specifically, a CCIA in relation to a proposed 
coal-fired power station. 
 

64. The CRA report simply refers to “industrial users being blamed for water shortages”78 and possible threats to 
Thabametsi’s “social licence to operate”79 – although it is still not clear what a ‘social licence’ is in this context.   

 
65. If the “social licence to operate” refers to potential civil society opposition to the Thabametsi coal plant, then we 

submit that the risk to the “social licence” has in fact been understated.80  This risk is likely to be much higher than 
identified, at least for the future climate scenarios.  The tide is already turning against coal internationally, with a 
mounting list of countries phasing out their dependence on coal: a recent report from the International Energy 
Agency predicts that global investment in coal-fired power plants is set to decline dramatically.81  As the impacts 
of climate change continue to increase, it is likely that no coal plants will have a “social licence” to operate in the 
2040 to 2060 timeframe. 
 

66. The CCIA is completely silent on the resilience of the affected environment and people’s livelihoods and health to 
the Thabametsi project in the face of climate change.  

 
67. The C&R report states that:  

 
67.1. “… a traditional impact assessment is conducted by determining how the proposed activities will affect 

the state of the environment described as the baseline. As noted in Section 2.1 of the CCIA (report), in the 
case of GHG emissions, this process is complicated by the fact that the impact of GHGs on the 
environment cannot be quantified within a defined space and time. The greenhouse effect occurs on a 
global basis and the point source of emissions is irrelevant when considering the future impact on the 
climate and it is not possible to link emissions from a single source – such as the Thabametsi Project – 
to particular environmental and social impacts in the broader study area. In respect of the project's 
impact on South Africa’s capability to adapt to a changed climate, section 4.2.4 of the CCIA (report) also 
assesses the degree to which the planned project is consistent with South Africa’s stated climate change 
and energy policy, including comparison with the country’s Peak, Plateau and Decline (PPD) target” 
(emphasis added);82  

 
67.2. “… In the circumstances, the environmental and social impacts of the Project have been assessed to the 

extent it is able to do so within the context and within the information available to its advisors and the 
applicant submits that it has performed a fair and accurate assessment in terms of its obligations under 
NEMA and all other applicable law”;83 and 

 

67.3. “to the extent that Earthlife has requested that a study be done on the wellbeing and resilience of the 
wider South African public, this is a study that should instead be conducted by the DEA. The applicant is 

                                                 
78 PXI, CRA report. 
79 PXI, CRA report. 
80 6B, Table 3.3, CRA report. 
81 See https://www.carbonbrief.org/seven-charts-show-why-the-iea-thinks-coal-investment-has-already-peaked. See also, the 
Report ‘Boom and Bust 2017’, which looks at the dramatic drop in coal development in 2016, available at 
http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf.  
82 P4 -5, C&R report. 
83 P5, C&R report. 

https://www.carbonbrief.org/seven-charts-show-why-the-iea-thinks-coal-investment-has-already-peaked
http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf
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not obliged by law or required by the DEA, to include issues which are beyond the ambit of the approved 
Scope of Work.”84 

 
68. Our client disagrees with these contentions.  Applying the same logic would mean that one cannot link the GHG 

emissions from Thabametsi to the climate change impacts on Thabametsi.  The fact of the matter is that 
conducting a full and comprehensive CCIA would require consideration of both the power station and the 
surrounding area and community’s resilience to climate change. The CCIA must, at the very least, include: an 
evaluation of how climate change will impact the people in Lephalale, how Thabametsi’s existence will (through 
its use of limited water, use of land, and air emissions) exacerbate those climate impacts, and it must propose 
methods for avoiding, mitigating and/or remediating those impacts.  For example, the CCIA should discuss 
decreased agricultural productivity and other harms to people and communities that would result from climate 
change, and proposed mitigation measures.  In addition, the various water quantity and quality impacts identified 
in the CCIA should be addressed from the standpoint of people and communities; rather than just considering how 
water quantity and quality will affect the operation of the coal plant. 

 
69. The CCIA concludes, in the water resources report, that “there are predicted to be no impacts to local water 

resources arising from water use” because Thabametsi will be a zero liquid effluent discharge plant and it will not 
use groundwater resources.85  This fails to account for other aspects of the project that are likely to lead to water 
contamination, such as the ash dump run-off and polluted water overflows due to flooding of the Mokolo River. 
The reduced water availability resulting from climate change could also mean that pollution of water resources 
will be significantly worse due to lower dilution. 

 
70. Thabametsi will, through its operations, be utilising and polluting limited water – required by communities in the 

area, as well as by farmers and ecosystems – the availability of which will reduce as a result of climate change. We 
have always maintained that more consideration needs to be given to how Thabametsi’s use of limited water 
(which will become even more limited as climate change progresses) will impact on downstream users, bearing in 
mind that this will mean less water for communities, farmers, and the surrounding environment.  The CRA report 
itself acknowledges that this may impact on Thabametsi’s “social licence to operate”, or that it may cause 
industrial users to be “blamed for water shortages”. There is thus no reason why the CCIA cannot assess, in further 
detail, how Thabametsi will impact on the surrounding area’s resilience to climate change and thereby on the 
vulnerability of communities and the environment in the area to the impacts of climate change, and how 
Thabametsi is likely to exacerbate these impacts.  This is a significant shortcoming in the assessment. 
 

71. To give just one example: in an application for an environmental authorisation for an iron ore mining project in 
the Limpopo province was refused by the Limpopo Department of Economic Development Environment and 
Tourism (LEDET).  One of the reasons for LEDET’s refusal was that “the proposed development area is important 
for climate change resilience due its biophysical features … [and] that the IDP (integrated development plan) states 
that well-functioning eco-systems provide natural solutions that build resilience and help society adapt to the 
adverse impacts of climate change” (emphasis added).86 A copy of this decision is attached marked “3”. 

 
72. These considerations of community and environmental impacts of a proposed project from a resilience 

perspective were taken into account in relation to the above project, also proposed in the water-scarce Limpopo 
province.  There is absolutely no reason why such impacts cannot be considered in relation to the Thabametsi 
project.  Indeed, the failure to do so in the CCIA is a fatal flaw. 
 

 
 
 

                                                 
84 P6, C&R report. 
85 P11, water resources report. 
86 At paragraphs 46 and 47. 
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The failure to propose adequate mitigation measures & make adequate recommendations 

 
73. NEMA requires that “pollution and degradation of the environment are avoided, or, where they cannot be 

altogether avoided, are minimised and remedied”.87 Despite this requirement, the CCIA and summary report 
appear to assume – incorrectly and contrary to the purpose of such assessment - that Thabametsi will and must 
go ahead – failing to give any consideration to the ‘avoidance’ requirement that could be satisfied through, for 
example, pursuit of renewable energy, energy efficiency, and energy storage alternatives.  NEMA clearly requires 
a full and objective evaluation of all three of these requirements – avoidance, minimisation, and remediation – 
rather than taking the proposed project as a pre-ordained result. 

 
74. Furthermore - as is evident from the statements in the CCIA and the weak “mitigation recommendations” made 

therein - if the power station is to proceed as intended, the requirement of “minimising and remedying” cannot 
be adequately met, because it is not possible to adequately remedy and minimise the significant climate change 
impacts of a coal-fired power station, particularly where carbon capture and storage is not only not feasible, but 
not being implemented in South Africa.88   

 
75. The final CCIA and the C&R report do little to address the ‘unknowns’ highlighted in the draft CCIA and PIA 

comments. The C&R report responses to the recommendations made in the draft CCIA and PIA report are also not 
acceptable.  The report concludes that “it is submitted that sufficient mitigation factors have been identified in 
order to mitigate the negative effects of the Project.”89 This is simply not the case. 

 
76. NEMA also requires that procedures for the investigation, assessment and communication of the potential 

consequences or impacts of activities on the environment, must include - in respect of every EIA (which would 
include a CCIA) an “investigation of the potential consequences or impacts of the alternatives to the activity on the 
environment and assessment of the significance of those potential consequences or impacts, including the option 
of not implementing the activity”.90 We also note that the CCIA does not look at alternatives to the Thabametsi 
project, including implementing the no-go option (i.e. the option of not implementing the activity) as required.  
 

77. Instead, as a ‘mitigation measure’, the CCIA simply recommends that the findings of the CRA report be investigated 
further as the project progresses into more detailed design stages.91  The primary measure proposed to address 
emissions is an energy and emissions management plan, which, according to the GHG report is “critical if the GHG 
emissions of the plant are to be managed over time”.92   The CCIA proposes a thermal efficiency and GHG 
management plan, which sets only very vague measures, such as: measuring GHG emissions (which it is legally 
required to do in any event); setting targets to maximise and maintain heat rate and thermal efficiency; and 
identifying and implementing heat rate improvement and GHG reduction projects.93 There is no assurance, nor is 
there reason to believe, that any of the proposed measures will give rise to a substantial decrease in GHG 
emissions.  It is more likely that these measures will, at best, manage and maintain the status quo of the plant’s 
existing high GHG emissions, but not result in a decrease in the already-anticipated emissions of the plant when it 
is operating optimally. These are not acceptable mitigation measures. 

 
78. It is the increased N2O emissions, due to the use of CFB technology in the Thabametsi design, which increase the 

total Thabametsi GHG emissions (and emissions intensity) – making them much higher than those of an average 
PFB (pulverized fuel boiler) coal-fired power station.94 The CCIA considers several possible measures to abate N2O 

                                                 
87 Section 2(4)(a)(ii), NEMA. 
88 P6, GHG report. 
89 P15, C&R report. 
90 section 24(2A)(4)(b)(i), NEMA. 
91 P55, CRA report. 
92 P66, GHG report. 
93 P66 – 67, GHG report. 
94 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Chapter 2, Table 2.6, p2.25. Available at http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf.  

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_2_Ch2_Stationary_Combustion.pdf
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emissions, responsible for 21% of Thabametsi’s total GHG emissions, but finds none to be feasible, on the 
grounds that such mitigation technologies cannot be used with Thabametsi’s location-specific design factors.95 
Even if design factors necessitated by Thabametsi’s proposed location in a water-scarce area prevented it from 
minimising GHG emissions, the CCIA does not consider alternative locations that would allow for lower emissions 
levels.  Instead it is only able to propose a set of maintenance and operational measures96 that, if followed, may 
maintain design energy efficiency and design emissions performance throughout the operational life of 
Thabametsi. In other words, it offers a number of suggestions to avoid a deterioration of GHG emissions 
performance over the lifetime of the plant, but none to reduce the already high baseline emissions. The CCIA 
already assumes constant efficiency throughout the life of the plant in its estimates of life-cycle emissions. This, 
as advised above, is unlikely to be the case. 

 
79. Furthermore, the proposed measures for addressing the climate risks to the power station, as outlined in the CRA 

report, also fail to provide any assurance that the main climate-related risks to the power station and surrounding 
area will be adequately avoided and curtailed. There is very little that can be done to address the water scarcity 
issue – which is evident from the fact that MCWAP2 coming into operation is crucial to the continued existence of 
Thabametsi, particularly if Thabametsi wishes – as it does - to proceed to phase 2 of the power station project.  

 
80. The CCIA itself states that “whilst the … analysis helps to give a sense of the scale of the Project’s emissions relative 

to South Africa’s emissions, there are significant limitations associated with using national GHG inventories to 
understand the magnitude of a Project’s emissions...”97 The GHG report gives Thabametsi a “high significance 
rating (negative)” and states that, “in the absence of CCS (carbon capture and storage), which is not feasible for 
SA, all coal plants will have this rating” (emphasis added).98  
 

81. We emphasise that, because of the “significant limitations” referred to above, as well as the significant and high 
rating, the precautionary principle must apply.  Further, if the significant impacts (which outweigh any presumed 
benefits) cannot be avoided or remedied, the project cannot go ahead.  This is what is required by NEMA.99 

 
82. As indicated above at paragraph 32, not only will Thabametsi give rise to the unavoidable climate impacts that 

arise from all coal-fired power stations, but in fact Thabametsi’s unavoidable climate impacts will be worse than 
those of average South African coal plants, based on the high emission intensity of the proposed technology for 
the project.  

 
83. Therefore, while the CCIA appears to appreciate the high and significant risks and climate impacts of Thabametsi, 

it does not propose any measures to effectively and significantly mitigate the GHG emissions of Thabametsi or 
any implementable solutions for the climate risks, nor does it reach the necessary conclusion that, because the 
significant impacts cannot be mitigated, the Thabametsi power station should not go ahead. In fact, the conclusion 
in the summary report appears to completely disregard the findings of the CCIA, stating that the impacts of 
Thabametsi are expected to be of medium to low significance with the implementation of appropriate mitigation 
measures.  It makes this unsubstantiated conclusion even though the impact rating for climate change in the CCIA 
reports is high, and even though the CCIA itself acknowledges that there is little that can be done to mitigate the 
plant’s emissions.  This, our client submits, is unacceptable and unlawful.  We point out that an EAP, under the 
NEMA EIA Regulations, 2014 is obliged: to be independent, to ensure compliance with the EIA Regulations (which 
requires an EIA to include a summary of key findings and a description of any assumptions100) and to disclose to 
the proponent and competent authority all material information that has or may have the potential of influencing 
any decision to be taken.101 

                                                 
95 Section 5.4.1, p68, GHG report.  
96 Section 5.4.1, p68, GHG report.   
97 P53, GHG report. 
98 P54 & 62, GHG report. 
99 Section 2(4)(a)(viii). 
100 Appendix 3, section 3(p), EIA Regulations, 2014. 
101 Regulation 13(1)(a), (c) and (f), EIA Regulations, 2014. 
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The unlawfulness of authorising Thabametsi in light of the information in the CCIA 

 
84. We submit that, given: the high GHG emissions and consequent significant climate impacts that Thabametsi is 

expected to have; the lack of any adequate means to avoid and remedy these impacts; and South Africa’s 
vulnerability to the impacts of climate change,102 allowing the proposed Thabametsi power station to go ahead 
would be unlawful as it would contravene NEMA and section 24 of the Constitution – namely the right to an 
environment not harmful to health or well-being and the right to have the environment protected for the benefit 
of present and future generations. 

 
85. We again point out that the conclusion of the summary report is incorrect and unlawful, as it completely disregards 

the findings of the specialist studies conducted by ERM as part of the CCIA. In this regard, we emphasise the 
following findings of the CCIA: 

 
85.1. the high and significant GHG emissions to be caused by Thabametsi;103 
85.2. the high risk that will be posed by climate change to the Thabametsi project and surrounding area by the 

impacts of climate change;104 and  
85.3. the unavailability of substantive mitigation measures to avoid or remedy the significant climate 

impacts.105 

 
86. There can be no basis for justifying such a harmful and risky project. Even if it could be justified (which it cannot), 

there is no need for the Thabametsi power station. Below we set out: 

 
86.1. why there is no need for the power station; and  
86.2. that any benefits would be heavily outweighed by the harm that will be caused if Thabametsi goes ahead. 

 
There is no need for the Thabametsi power station 

 
87. In the draft CCIA and PIA comments, we referred to the false and inaccurate claims made around the need for the 

Thabametsi project.  
 

88. In response to this the C&R report states that: 
 

“South Africa’s electricity generation plans for the period 2010 to 2030 are set out in the Integrated Resource 
Plan for Electricity 2010-2030 (2010 IRP). The 2010 IRP was adopted by Cabinet, and thus represents State 
policy. The 2010 IRP expressly envisaged that coal fired power plants would be established by independent 
power producers, in 2014/2015 “in order to avoid security supply concerns” and that these privately operated 
power stations would generate electricity through the fluidised bed combustion process. The Project is 
therefore a necessary project, pursuant to national interest. In addition, the revised draft Integrated Resources 
Plan for period up to 2050 (2016 IRP), recently available for public comment, includes all projects that have 
been committed to (which includes the Thabametsi Power Station) in the 2016 IRP update base case.  
 
The 2016 update base case was produced by updating the optimisation model (using the 2010 IRP as a base) 
with the latest assumptions and input parameters. A number of government policy positions imposed in the 
IRP 2010-30 were maintained, inter alia, emissions constraints, which included government policy to reduce 

                                                 
102  P8, National Climate Change Response White Paper, available at https://www.google.co.za/webhp?sourceid=chrome-
instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*.   
103 p6 & 7, GHG report. 
104 Table 5.2, p42 – 47, CRA report. 
105 P63 – 70, GHG report. 

https://www.google.co.za/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*
https://www.google.co.za/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*
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GHG emission. Therefore, the Thabametsi Power Station has been considered in the context of the realistic 
energy supply required in South Africa. 

 
In amplification of the above, it is noted that in January 2017, Eskom had reported a surplus of 5 600MW at 
peak that could meet any increase in demand until 2021. However, the Thabametsi Power Station is envisaged 
to only come online in 2021/22 and as such, will not add to the current excess capacity, which is anticipated to 
hold only until 2021.”106 

 
89. The IRP 2010, as advised in previous submissions, is outdated (it should have been revised as far back as 2012),107 

and can no longer be relied upon to reflect South Africa’s current electricity needs.  The Ministerial 
Determination of December 2012 which called for 2500MW of coal-based energy from IPPs (and prompted the 
CBIPPPP) is wholly outdated and no longer reflects South Africa’s realities. 

 
90. Furthermore, the 2016 IRP Update is still in the process of being finalised and can also not be relied upon as a 

final reflection of South Africa’s desired electricity plans.  Institutions such as the Council for Scientific and 
Industrial Research (CSIR) as well as civil society have voiced numerous concerns over and posed objections to 
the significant provision for new coal included in the 2016 IRP update, which currently includes Thabametsi.108  
The Energy Intensive Users Group argued that “there is no need for an urgent investment decision for further 
base load capacity in the short-term," and that "carbon pricing would increase the cost of fossil-fuel technologies 
and thereby make renewables more attractive options".109 
 

91. Concerns with the draft IRP Update include that many of the cost assumptions used by the 2016 IRP 
underestimate the cost of coal, overestimate the costs of renewables, and underestimate the feasibility of 
pursuing increasing levels of renewable resources in South Africa.  Many of these comments demonstrate that, 
in contrast to the draft 2016 IRP update, South Africa can significantly reduce its reliance on coal, while 
significantly increasing its commitment to renewable energy.  This renewable alternative would not only be 
technologically feasible, but also much cheaper than using coal.  For example, the CSIR report, titled “Least-cost 
electricity mix for South Africa by 2040”,110 concludes that a “re-optimised” energy scenario - in which renewable 
energy would dominate the energy mix – would provide the least-cost energy mix for South Africa and would 
also significantly reduce South Africa’s CO2 emissions and water use by up to 60%. This would see major 
environmental and health benefits, as well as socio-economic benefits. 
 

92. It is our submission that the draft 2016 IRP update as it currently stands is unlawful and unconstitutional – as 
appears from our comments of 31 March 2017.111  

 
93. The C&R report takes the stance that our client’s objections to Thabametsi should rather be focused against the 

IRP and policy decisions calling for new coal-fired electricity generation.  It states:  
 
93.1. “This is an issue to be addressed at policy level, when assessing the Coal Baseload IPP Programme, 

rather than targeting such objections to specific projects. In addition, Thabametsi's power purchase 
agreement is for 30 years and it will only emit GHGs until 2050.”112  

 

                                                 
106 Item 8, p5, C&R report. 
107 The IRP states that it is a “living plan” that must be revised every 2 years and that there should be a revision in 2012. Para 1.1, 
p7, IRP 2010-2030. 
108 See comments submitted by CSIR, Meridian Economics, Greenpeace, Climate Reality Project, GreenCape and groundWork for 
example available at http://www.energy.gov.za/files/irp_frame.html.  
109 http://www.energy.gov.za/IRP/irp-presentaions/High-level-Comment-on-the-Draft-IRP-Base-Case-EIUG.pdf 
110 http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf  
111 These comments are available at https://cer.org.za/wp-content/uploads/2016/08/CER-IRP-Base-Case-IEP-Comments-31-3-
2017.pdf, and can also be made available on request. 
112 P14, C&R report. 

http://www.energy.gov.za/files/irp_frame.html
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
https://cer.org.za/wp-content/uploads/2016/08/CER-IRP-Base-Case-IEP-Comments-31-3-2017.pdf
https://cer.org.za/wp-content/uploads/2016/08/CER-IRP-Base-Case-IEP-Comments-31-3-2017.pdf
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93.2. “… although the impact rating associated with climate change impacts is rated as high. 
Recommendations have been made within the CCIAR regarding mitigation and adaptation measures 
which are to be considered for the Project. These will assist in addressing the impacts to some extent. 
It is apparent from this statement that the purpose of these comments from Earthlife is in fact to try 
and prevent the building of coal power stations and not so much that additional factors relating to 
climate change impact should be considered. Earthlife's objections are contrary to current 
government policy decisions and to which no legal challenge has been instituted. Notwithstanding 
the above, the choice to continue meeting South Africa’s generation needs with a mix of renewable 
and non-renewable energy is a legitimate policy decision that has already been executed. Thabametsi 
has been planned pursuant to such policy” (emphasis added).113   

 

94. In response to the above, we submit that these arguments are incorrect and irrelevant.  The Thabametsi 
judgment made clear that:  

 
94.1. the existence of the IRP does not do away with the need for the impacts of individual projects to be 

assessed independently, stating that the “assertion that the instruments constitute binding 
administrative decisions not to be circumvented to frustrate the establishment of authorised coal-fired 
power stations is unsustainable, as is the notion that their mere existence precludes the need for a 
climate change impact assessment in the environmental authorisation process. Policy instruments 
developed by the Department of Energy cannot alter the requirements of environmental legislation for 
relevant climate change factors to be considered”;114 and  
 

94.2. that our client is not acting illegitimately in its attempts to derail the establishment of Thabametsi.115 

 
95. We have also pointed out in the draft CCIA and PIA comments that the circumstances around electricity demand 

have changed significantly since the 2010 IRP. At present, and for more than 1 year now, Eskom has had a 
surplus of electricity. It makes numerous references to such surplus capacity in its latest integrated report.116 
Recent media reports have stated that Eskom’s local power surplus is set to rise as it brings on more generation 
capacity at a time when local demand for energy has dropped to an 11-year low.117 

 
96. The C&R report responses to this are the following: 

 
96.1. “Whilst we note that Eskom has commented that there has been "surplus capacity", we also note from 

the same statement that "Eskom has surplus capacity until 2021". Thabametsi will commence 
operation in 2021/22 and therefore will be able to significantly contribute to the electricity grid. In 
addition, the need for a project such as Thabametsi was not only to meet the electricity demands 
present at the time the decision was made, but to also secure electricity supply in future. Accordingly 
Thabametsi is in fact required to meet the energy needs of South Africa, at a time where the current 

                                                 
113 P16, C&R report. 
114 See paras 95 – 96, Thabmetsi judgment. 
115 Para 23 of the Thabametsi judgment states: “the review undeniably (but not in my opinion illegitimately) is directed at derailing 
the establishment of the Thabametsi power station by depriving Thabametsi of the environmental authorisation it requires to be 
appointed as an independent power producer.” 
116 See http://www.fin24.com/Economy/Eskom/eskom-faces-rising-surplus-or-plant-closures-20170723-2 and 
http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-
04/rep_id:3650.  Although Eskom now appears no longer to publish these briefings on its site, its recent “system status 
briefings” also made clear that it had surplus capacity and has had surplus capacity since May 2016. Eskom’s systems status 
briefing, showed that Eskom had 11000 MW of excess capacity daily. See 
http://www.eskom.co.za/Documents/StateSystemMay2016.pdf and http://www.eskom.co.za/news/Pages/Jann24.aspx; 
http://www.eskom.co.za/IR2017/Documents/Eskom_integrated_report_2017.pdf . 
117 See http://www.fin24.com/Economy/Eskom/eskom-faces-rising-surplus-or-plant-closures-20170723-2.  

http://www.fin24.com/Economy/Eskom/eskom-faces-rising-surplus-or-plant-closures-20170723-2
http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-04/rep_id:3650
http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-04/rep_id:3650
http://www.eskom.co.za/Documents/StateSystemMay2016.pdf
http://www.eskom.co.za/news/Pages/Jann24.aspx
http://www.eskom.co.za/IR2017/Documents/Eskom_integrated_report_2017.pdf
http://www.fin24.com/Economy/Eskom/eskom-faces-rising-surplus-or-plant-closures-20170723-2
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surplus of electricity will decline and / or be non-existent. The need for the project is based on National 
Policy”; 

 
96.2. “In terms of Eskom’s planning, a number of older power stations will be decommissioned from 2020. 

Notwithstanding Eskom's decision to extend the lives of some of its old power stations, it must be noted 
that Thabametsi has been established to further displace the older, similar or less efficient plants over 
time”; 

 
96.3. “While the applicant cannot comment on the research by the CSIR, it is noted that the revised IRP (for 

the period up to 2050) currently available for public comment, considers the requirements in terms of 
emission reduction. The awarded IPP projects are considered within the determination of the required 
energy mix to meet the country’s future electricity requirements as well as these commitments. The 
choice to continue meeting South Africa’s energy needs with a mix of renewable and non-renewable 
energy is a legitimate policy decision that has already been executed. Such comments do not have a 
place in the CCIAR or the PIA. Further, there is conflicting evidence that renewable energy technologies 
can effectively meet South Africa’s baseload power requirements.”118 

 
97. It is assumed in the CCIA that Eskom’s old coal-fired fleet will be decommissioned.  This, however, is not 

guaranteed, as we are aware that Eskom is looking into plans to extend the lives of its oldest stations, beyond 
the dates set for their decommissioning. We also are aware that, at present, Eskom – in its own words - has no 
plans to decommission its plants, despite the fact that Hendrina and Camden are due to be decommissioned as 
soon as the year 2020.119   
 

98. In its latest integrated report, Eskom confirms that “no decision on the possible decommissioning of stations has 
yet been made. Feasibility studies are being undertaken to reassess the lifespan of our power stations, to inform 
the available options, such as cold reserve, lean preservation, mothballing or decommissioning of stations”.120 It 
also indicates that some (four to six units during weekdays, and up to 14 units over weekends) units are in “cold 
reserve” - this is when a generator is taken offline but is available to be called into service at short notice 
(typically 12 to 16 hours). “Units at Grootvlei and Komati Power Stations have been placed in extended cold 
reserve with a callback time of five days”.121 In addition, Eskom’s report states that “due to surplus capacity, it 
is not necessary to run all our existing plant to meet demand. We prioritise which stations to run based on the 
least-cost merit order dispatch approach. We have identified Hendrina, Grootvlei and Komati as the stations 
with the biggest cash impact and they will be ramped down to zero production and placed in lean preservation 
to minimise surplus capacity and optimally manage generation costs: Hendrina in 2018/19, Grootvlei in 2019/20 
and Komati in 2020/21. Should demand growth be higher than current assumptions, these stations could be fully 
recalled to meet demand”.122 

 
99. Furthermore, based on the above information in paragraphs 21 to 34, it is misleading to imply that Thabametsi 

will be an efficient plant that will be replacing Eskom’s existing fleet.  This is clearly incorrect. 
 

100. Six of Eskom’s older plants - Arnot, Camden, Grootvlei, Hendrina, Komati and Kriel, with a combined capacity 
10 900 MW, will reach the end of their 50 year lifespans between 2020 and 2026, and are listed for 
decommissioning during 2020 – 2029 (assuming that Eskom follows the schedule and does not extend their 
lives).123 Medupi and Kusile, with a combined capacity of 9 600 MW, are scheduled to be fully online by 2022. 
Once (and if) Eskom’s old plants have been decommissioned, which will be during the period that South Africa 
is committed to ‘peaking’ (2020-2025) and then reducing (2025-2050) its GHG emissions, Thabametsi would 

                                                 
118 P16, C&R report. 
119 See http://ewn.co.za/2017/07/20/eskom-no-plans-to-shut-down-power-stations.  
120 http://www.eskom.co.za/IR2017/Documents/Eskom_integrated_report_2017.pdf p 14. 
121 P 49. 
122 P 47. 
123 Draft IEP 2016, p9; and draft IRP Base Case & Assumptions, p15.  

http://ewn.co.za/2017/07/20/eskom-no-plans-to-shut-down-power-stations
http://www.eskom.co.za/IR2017/Documents/Eskom_integrated_report_2017.pdf


 
 

23 

have the worst coal-plant GHG emissions in the country, this being approximately 60% greater than the 
average of Medupi and Kusile emissions intensities.   

 
101. It is not clear why, nor is it correct that additional coal is needed to replace Eskom’s power stations.  This can 

be done more efficiently and more cost-effectively (quite apart from the other benefits) with renewable energy. 
The arguments that coal is needed to provide baseload electricity are outdated and incorrect.124 The GHG 
report, as indicated above, states that all coal plants will have a high significance rating.125  This however, is not 
the case for other sources of electricity generation.  It is for this reason that other generation sources such as 
wind and solar needed to be considered as alternatives to Thabametsi.  At the very least, the no-go alternative 
(a scenario which would entail not proceeding with Thabametsi) should have been considered. 

 
102. Commissioning Thabametsi would mean that South Africa would miss the opportunity to replace aging Eskom 

coal units with renewable resources (such as wind and solar), energy storage, and energy efficiency, each of 
which is not only cheaper than new coal, but does not emit GHGs nor give rise to the same air pollution, health, 
water, and land impacts, as coal.   

 
The harm caused by Thabametsi will outweigh any perceived benefits 

 
103. Any benefits assumed to arise from the Thabametsi project would be completely outweighed by the irreversible 

and long-term harm that would be caused if Thabametsi were to go ahead. 

 
104. Climate scientists continue to provide alarming evidence that we are fast approaching one of several tipping 

points that would cause irreversible, catastrophic global climate change and would have large, negative impacts 
for global GDP, which would include the GDP of South Africa – in addition to the devastating impacts for human 
health and the world in which we live.126   

 
105. A recent report by Figueres, C., Schellnhuber, H. J., Whiteman, G., Hobley, A., & Rahmstorf, S. titled ‘Three years 

to safeguard our climate’,127 states: 

 
“After roughly 1°C of global warming driven by human activity, ice sheets in Greenland and Antarctica are 
already losing mass at an increasing rate. Summer sea ice is disappearing in the Arctic and coral reefs are dying 
from heat stress — entire ecosystems are starting to collapse. The social impacts of climate change from 
intensified heatwaves, droughts and sea-level rise are inexorable and affect the poorest and weakest first.” 
 
“The magnitude of the challenge can be grasped by computing a budget for CO2 emissions — the maximum 
amount of the gas that can be released before the temperature limit is breached. After subtracting past 
emissions, humanity is left with a ‘carbon credit’ of between 150 and 1,050 gigatonnes (Gt; one Gt is 1 × 109 
tonnes) of CO2 to meet the Paris target of 1.5 °C or well below 2 °C … The wide range reflects different ways of 
calculating the budgets using the most recent figures. At the current emission rate of 41 Gt of CO2 per year, 
the lower limit of this range would be crossed in 4 years, and the midpoint of 600 Gt of CO2 would be passed 

                                                 
124 See, for example: https://www.aiche.org/chenected/2016/03/chinese-grid-officials-explode-myth-baseload-power-
ceraweek; https://www.businesslive.co.za/bd/opinion/2017-02-24-need-for-base-load-power-is-a-pro-eskom-fabrication/; 
https://www.rmi.org/news/grid-needs-symphony-not-shouting-match/;  https://www.nrdc.org/media/2017/170626; and 
http://reneweconomy.com.au/baseload-an-outdated-term-that-should-not-be-confused-with-reliability-34961/.  
125 P54 & 62, GHG report. 
126See https://www.businessgreen.com/bg/blog-post/3014006/why-is-climate-risk-treated-like-the-damp-squib-of-economic-
warnings; http://nymag.com/daily/intelligencer/2017/07/climate-change-earth-too-hot-for-humans.html; and Figueres, C., 
Schellnhuber, H. J., Whiteman, G., Hobley, A., & Rahmstorf, S. (2017). Three years to safeguard our climate. Nature, 546(7660), 
593-595 available at https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201;  
https://www.theguardian.com/environment/2017/jul/20/hell-breaks-loose-tundra-thaws-weatherwatch  
127 Available at https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201.  
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https://www.rmi.org/news/grid-needs-symphony-not-shouting-match/
https://www.nrdc.org/media/2017/170626
http://reneweconomy.com.au/baseload-an-outdated-term-that-should-not-be-confused-with-reliability-34961/
https://www.businessgreen.com/bg/blog-post/3014006/why-is-climate-risk-treated-like-the-damp-squib-of-economic-warnings
https://www.businessgreen.com/bg/blog-post/3014006/why-is-climate-risk-treated-like-the-damp-squib-of-economic-warnings
http://nymag.com/daily/intelligencer/2017/07/climate-change-earth-too-hot-for-humans.html
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https://www.theguardian.com/environment/2017/jul/20/hell-breaks-loose-tundra-thaws-weatherwatch
https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201
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in 15 years. If the current rate of annual emissions stays at this level, we would have to drop them almost 
immediately to zero once we exhaust the budget.” 

 
106. If humanity is left with a ‘carbon credit’ of between 150 and 1,050 gigatonnes, then the Thabametsi power 

plant’s lifetime emissions of roughly 0.3 gigatonnes (297 million tons) would be a substantial portion of this 
remaining carbon credit. Given that there is no need for the project, it is impossible to justify why valuable GHG 
emission space should be used by the GHG emissions-intensive Thabametsi, when any electricity needs could 
be met just as easily by renewable energy sources, which will also bring about socio-economic, health and 
environmental benefits.  

 
107. South Africa has, in its own climate policy and nationally determined contribution (NDC) under the Paris 

Agreement, acknowledged that South Africa, as a country, is extremely vulnerable to the impacts of climate 
change,128 and that a 2 °C temperature increase translates to a 4 °C increase for South Africa by the end of the 
century,129 which would have disastrous implications.  Our NDC commitments have been criticised as not being 
strict enough – as, if all other countries applied the same commitments, we would see a global temperature 
increase exceeding 4 °C instead of the intended 2 °C restriction.130  Yet, there are concerns that we are not even 
on track to meeting our weak NDC commitments.131  

 
108. These concerns have been addressed in all of our previous comments in relation to the CCIA, which we reiterate. 

 
109. A recent government report, "The State of Climate Change Science and Technology in South Africa" undertaken 

by the Academy of Science of South Africa (ASSAf) on behalf of the Department of Science and Technology, 
which has been completed and endorsed by Cabinet, highlights the key climate change challenges and impacts 
in South Africa over the next 30 years. The report states that “[t]he strongest impacts of climate change in South 
Africa in the first half of the 21st century will be on the security of freshwater supplies to industry, towns and 
agriculture; on crop and livestock agriculture, due to less favourable growing conditions; on human health, due 
to heat stress and disease spread, particularly in urban areas; and on biodiversity, due to shifting habitat 
suitability.”132  Further climate change impacts on South Africa include sea level rise,133  which will impact, 
particularly on densely populated metropolitan areas such as eThekwini, Nelson Mandela Bay and Cape Town.  
 

110. These are significant impacts, which require serious and urgent measures so that they can be mitigated and 
avoided.  Instead, the C&R report states, “… the Paris Agreement remains an International Agreement, the 
provisions of which have not been fully incorporated into South African law. Further, it must be emphasised that 
South Africa is a developing country and the establishment of the power station is pursuant to legitimate 
government policy which remains legally unchallenged and which calls for the establishment of the power 
station, in the context of considerations of South Africa's international climate change obligations.”134 

 

                                                 
128  P8, National Climate Change Response White Paper, available at https://www.google.co.za/webhp?sourceid=chrome-
instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*.   
129 P1, NDC, available at http://www4.unfccc.int/ndcregistry/PublishedDocuments/South%20Africa%20First/South%20Africa.pdf.  
130 See http://climateactiontracker.org/countries/southafrica.html.  
131 See p30, ‘Challenges associated with implementing climate change mitigation policy in South Africa’, 
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2017/17-Trollip-Boulle-
Challenges_implementing_climate_change_mitigation_policy.pdf and p5 
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-
Impact_stranding_power_sector_assets.pdf.  
132 P15, available at http://www.dst.gov.za/images/2017/ASSAf-State-of-Climate-Change.pdf.  
133 Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change”. Table SPM.2, Pierre Mukheibir and Gina Ziervogel, 2006. Available at 
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_SPM_FINAL.pdf.  
134 P14, C&R report. 

https://www.google.co.za/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*
https://www.google.co.za/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=national+climate+change+response+white+paper&*
http://www4.unfccc.int/ndcregistry/PublishedDocuments/South%20Africa%20First/South%20Africa.pdf
http://climateactiontracker.org/countries/southafrica.html
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2017/17-Trollip-Boulle-Challenges_implementing_climate_change_mitigation_policy.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2017/17-Trollip-Boulle-Challenges_implementing_climate_change_mitigation_policy.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
http://www.dst.gov.za/images/2017/ASSAf-State-of-Climate-Change.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_SPM_FINAL.pdf
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111. The arguments around South Africa being entitled to take a backseat in climate commitments because of its 
‘developing country status’ can no longer be accepted.  Firstly because, through South Africa’s ratification of 
the Paris Agreement, government has  committed to mitigating its emissions and secondly – and importantly – 
there is no longer any room for this argument.  It is overwhelmingly outweighed by the urgent need for action 
and the devastating impacts that will ensue if adequate steps are not taken now. 

 
112. Section 24 of the Constitution entrenches the right to have the environment protected for the benefit of present 

and future generations. Yet the generations that are born today and those still to be born (the “future 
generations” envisaged by the environmental right) will have to bear the worst impacts of climate change and 
the effects of emissions from power stations such as Thabametsi.     

 
113. There are additional harmful socio-economic consequences that are likely to arise if Thabametsi goes ahead. In 

the FSR comments, we pointed out that fossil fuel projects run the high risk of becoming stranded assets, with 
severe economic and environmental consequences. We referred to a study by the Energy Research Centre titled 
‘The Impact of Stranding Power Sector Assets in South Africa’, which states that “(g)iven that the recently 
negotiated outcome of the UNFCCC’s Paris Agreement will require commitment even from developing countries 
to reduce their greenhouse gas emissions, continued investment in high-emitting infrastructure may create 
costly risks for South Africa in the future … Investing in new coal-fired assets in the short-term may well prove 
costly in the longer-term, as the risk associated with not recouping those investments due to policy shifts or 
technology changes grows higher, especially for plants built after Medupi.”135 

 
114. Furthermore, the Intergovernmental Panel on Climate Change (IPCC) 5th Assessment Report, states that 

“Infrastructure developments and long-lived products that lock societies into GHG-intensive emissions pathways 
may be difficult or very costly to change, reinforcing the importance of early action for ambitious mitigation 
(robust evidence, high agreement). This lock-in risk is compounded by the lifetime of the infrastructure, by the 
difference in emissions associated with alternatives, and the magnitude of the investment cost.”136 

 
115. It is clear, from a 2017 report by Greenpeace, the US-based Sierra Club and research network CoalSwarm titled 

‘Boom and Bust 2017: Tracking the Global Coal Plant Pipeline’,137 that, in line with the above, there has been a 
significant decline in the development of coal-fired power stations.  It states that “the amount of coal power 
capacity under development worldwide saw a dramatic drop in 2016, mainly due to shifting policies and 
economic conditions in China and India …The drop occurred in all stages of coal plant development …”.138 It notes 
that the amount of new coal capacity starting construction was down 62% in 2016 on the year before, and work 
was stopped at more than a hundred sites in China and India.139  The report estimates that only about 20% of 
coal-fired power plants currently in the pre-construction phase will eventually be built, due to the falling cost of 
renewables and the difficulties in financing coal plants.140  Plants like Thabametsi, which are built, despite these 
inevitabilities, run the high risk of becoming stranded assets – costly and of no benefit to the South African 
public. This would be contrary to the NEMA principle which requires that development must be socially, 
environmentally and economically sustainable.141 
 

116. It is relevant that the GHG report acknowledges that, as a signatory to the Paris Agreement, South Africa is 
obliged to submit new NDCs every 5 years and that such NDCs must be more ambitious than the previous 

                                                 
135 P4, http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-
Impact_stranding_power_sector_assets.pdf.  
136 P18, Climate Change 2014: Mitigation of Climate Change Contribution of Working Group III to the Fifth Assessment Report of 
the Intergovernmental Panel on Climate Change.  
137 Available at http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf.  
138 P3, http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf.  
139 See https://www.theguardian.com/environment/2017/mar/22/coal-power-plants-green-energy-china-india.  
140 P14, http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf. 
141 S2(3), NEMA. 

http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf
http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf
https://www.theguardian.com/environment/2017/mar/22/coal-power-plants-green-energy-china-india
http://endcoal.org/wp-content/uploads/2017/03/BoomBust2017-English-Final.pdf
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submissions. The GHG report states “as such, future emission trajectories may incorporate increasingly 
ambitious cuts”.142  

 
117. South Africa will be required to improve on its targets, and this, in all likelihood will mean moving its emissions 

trajectory closer to the ‘required by science’ curve that will seek to avoid exceeding the 2 °C global temperature 
rise.  This means that the proportional contribution of Thabametsi to national GHG emissions will become 
significantly greater. At some point during Thabametsi’s 30 year life, the plant’s output may have to be curtailed 
because of its GHG emissions. There is a real risk, as discussed in paragraph 59 of the draft CCIA and PIA 
comments, that Thabametsi will be unable to operate for the remainder of its intended operational lifespan. 

 
118. We note that if Thabametsi is permitted and enabled to continue emitting GHGs as anticipated up until 2050, 

this will take South Africa beyond the peak plateau decline (PPD) trajectory as set out in the NDC, as emissions 
are required to decline from 2035.  Furthermore, there are additional sources (such as Thabametsi’s own final 
EIR) which anticipate Thabametsi having a 40 year lifespan – meaning even longer-term emissions. 

 
119. If Thabametsi is allowed to proceed, at a time when South Africa is committed and legally obliged to urgently 

reduce its emissions, the DEA would be authorising what will be one of the worst GHG emitters in the country 
and in the world,143 and with no means of reducing these emissions. This would be a clear contravention of 
the Constitution and NEMA.  In this instance, our client’s rights are fully reserved. 

 
Our client’s submissions on the PIA 
 
120. In the draft CCIA and PIA comments, we noted the risks of: damage or destruction to fossil materials during 

construction of Thabametsi (which impact could be significant with “irreversible damage”); the movement of 
fossils during construction; and the loss of access to fossil materials, for scientific study, which are beneath 
infrastructural elements. It was pointed out that much depends on the adequate implementation of mitigation 
procedures and proper monitoring of such procedures by the South African Heritage Resources Agency (SAHRA).  
If adequate steps are not taken by Thabametsi and SAHRA, this could result in irreversible damage to, and loss 
of valuable heritage resources.  It is therefore vital that proper mitigation measures be put in place; that these 
measures be strictly complied with; and that regular monitoring be conducted by SAHRA as required. 
 

121. We note that the C&R report states that, even though the severity of any impact is potentially extremely high, 
such negative impacts can be minimised by the implementation of adequate damage mitigation procedures.144  
It is not clear what these damage mitigation procedures are and how effectively they will be implemented. 

 
122. We note further, according to the C&R report, that SAHRA made its own additional comments and 

recommendations on the PIA, in February 2017, including inter alia that: 
 

122.1. “[i]n addition to monitoring as requested in the Final comment, the ECO [environmental control officer] 
must undertake (sic), a report on the monitoring must be submitted to the case, outlining any 
excavations through the sediments of the Karoo Supergroup and Cenozoic regoliths. The report should 
include photos of any fossil uncovered”; 
 

122.2. “[i]f any newly discovered heritage resources during construction and operation phases of the proposed 
development, then a professional archaeologist or palaeontologist, depending on the nature of the 
finds, must be contracted as soon as possible to inspect the findings at the expense of the developer”; 
 

                                                 
142 P53, GHG report. 
143 P19, https://www.ipcc.ch/pdf/special-reports/srren/SRREN_FD_SPM_final.pdf.  
144 Item 96, p20, PIA. 

https://www.ipcc.ch/pdf/special-reports/srren/SRREN_FD_SPM_final.pdf
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122.3. “[i]f the newly discovered heritage resources prove to be of archaeological or palaeontological 
significance, a Phase 2 rescue operation may be required at the expense of the developer. Mitigation 
will only be carried out with a permit in terms of section 35 of the NHRA (National Heritage Resourecs 
Act) (Act 25 of 1999) …”; and  
 

122.4. “[i]f any unmarked human burials are uncovered and the archaeologist called in and the police find 
them to be heritage graves then mitigation may be necessary and the SAHRA BGG Unit must be 
contacted for processes to follow …”.145 

 
123. The C&R report’s response to these comments is that “Recommendations made by SAHRA have been included 

within the EMPr.”146   These recommendations do appear to have been included with responsibility being 
allocated to a palaeontologist, archaeologist, or suitably qualified person – as the circumstances require – 
presumably to be appointed and paid by Thabametsi.  
 

124. We trust that these recommendations and requirements will be duly followed.  We place on record, however, 
our client’s concern for the irreversible impacts that would ensue in the event of a failure of any of the proposed 
mitigation measures. 

 
Conclusion 

 
125. In conclusion we submit, in relation to the CCIA, that: 

 
125.1. the CCIA, while fairly thorough, still fails to meet the requirement of a full CCIA as confirmed by the 

High Court in the Thabametsi case as numerous considerations are still outstanding such as, inter alia: 
the social cost of Thabametsi’s GHG emissions; how Thabametsi will exacerbate the vulnerability of 
communities and the environment to climate change impacts (i.e. resilience of the environment and 
people of Lephalale to climate change); and any proper measures to avoid the harmful impacts of the 
power station (including the no-go option); and 
 

125.2. based on the significant climate impacts, as evidenced in the CCIA, and the lack of any substantive 
means to mitigate these impacts, NEMA and the Constitution would require that the power station 
not go ahead.  This is particularly the case given that any benefits to be derived from the power station 
would be strongly outweighed by the harm. 

 

126. The summary report’s conclusion that Thabametsi’s impacts are expected to be of medium to low significance 
with the implementation of appropriate mitigation measures, when in fact no adequate mitigation measures 
are proposed that will reduce the extremely high GHG emissions of Thabametsi, is unacceptable and, we submit, 
unlawful. 
 

127. In the circumstances, it is our recommendation that the Minister set aside Thabametsi’s EA on the basis of the 
significant and unacceptable climate impacts of Thabametsi, as explained above.  

 
 
Yours faithfully 
CENTRE FOR ENVIRONMENTAL RIGHTS 
 

                                                 
145 P1-2, C&R report. 
146 P2, C&R report. 
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per:  
 
Nicole Loser 
Attorney 
Direct email: nloser@cer.org.za  
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1. BACKGROUND 
 
EOH Coastal & Environmental Services (EOH CES) represented by Dr Alan Carter, was appointed to 
assist the Department of Environmental Affairs (DEA) in peer reviewing the Climate Change Study 
and Palaeontological Impact Assessment (CCSPIA) report and specialist studies for the proposed 
Thabametsi Coal Fired Power Station. 
 
Since the climate change component of the CCSPIA for the Thabametsi Coal Fired Power Station was 
the first of its kind in South Africa, DEA required assistance in assessing the scope and adequacy of 
such a report.  Therefore, the objective of the current engagement was to advise DEA whether the 
climate change component of the CCSPIA: 

 Meets acceptable standards with respect to assessing climate change risks at a project level; 

 Adequately identifies and assesses all material climate change risks associated with the 
proposed Thabametsi project; and 

 Makes reasonable recommendations concerning the mitigation of identified risks. 
 

2. APPROACH 
 
The scope of work was informed by the Terms of Reference for the engagement, and based on a 
meeting with DEA officials in October 2017.  The agreed scope of work required a detailed review of 
the following three documents prepared by Savannah Environmental, the appointed Environmental 
Assessment Practitioner (EAP) for the project, and by ERM on behalf of Savannah Environmental: 

 Savannah Environmental - Climate Change Study and Palaeontological Impact Assessment 
(CCSPIA) – Final for Public Review (June 2017). 

 ERM - Greenhouse Gas Assessment (GGA) for the 1,200 MW Thabametsi Coal-Fired Power 
Station in Lephalale, Limpopo Province, South Africa (June 2017); and 

 ERM - Climate Resilience Assessment (CRA) for the 1,200 MW Thabametsi Coal-Fired Power 
Station in Lephalale, Limpopo Province, South Africa (June 2017). 

 
The following additional documents were also reviewed: 

 Savannah Environmental – Final Climate Change Study and Palaeontological Impact Assessment 
– Comments & Responses Report (August 2017); and 

 ERM – Water Resource Review (WRR) (June 2017). 
 
The comments submitted by Interested and Affected Parties (I&APs) and the Environmental 
Assessment Practitioner’s (EAP) responses provided in the “Comments & Responses Report” were 
carefully scrutinised in order to gain a clear understanding of the main issues of contention relating 
to the CCSPIA and the GGA, CRA and WRR specialist studies. 
 
The scope of the current review does not include the palaeontological component of the CCSPIA. 
 

3. RESULTS OF REVIEW 
 
The CCSPIA correctly distinguishes between two key aspects that need to be considered when 
assessing the climate change risks associated with a project, namely, the: 

 Greenhouse gas (GHG) emissions of a project and the contribution to the global accumulation of 
GHGs in the atmosphere and resulting global warming and climate change, and the identification 
of opportunities for mitigation; and 
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 Risks and impacts that the physical manifestations of climate change may have on a project, and 
the identification of opportunities to mitigate against vulnerabilities through appropriate 
adaptation measures. 

 
This is reflected in the generation of two reports, each covering the two aspects described above, 
and the consolidation report in the form of the CCSPIA. 
 

3.1. Greenhouse Gas Assessment (GGA) Report 
 
The GGA report is comprehensive and thorough and is substantially in line with international 
guidelines and best practice concerning the assessment of GHG emissions at a project level. 
 
Some specific observations on the GGA are provided below: 
 
2. Methodology 
Overall, the methodology is appropriate and is consistent with best practice and international 
guidelines.   However, the following issues were identified: 
 

 The methodology identifies that the Social Cost of Carbon (SCC) is a relevant issue.  However, 
the report does not include a complete assessment of these issues due to the inherent high level 
of uncertainty associated with the quantification of social impacts.  There is an undeniable cost 
to society associated with the high level of GHG emissions for the project, and given the high 
level of importance attributed to this issue by I&APs, an attempt could have been made to 
quantify the SCC based on a range of available cost estimates (low to high); and 

 The methodology indicates that Scope 3 emissions have been calculated but are excluded from 
the final numbers in order to be on line with IFC Standards.  However, since this information was 
developed, it could have been included for informational purposes. 

 
3. Baseline description 
The baseline description is very thorough and provides a detailed background on the project within 
the context of South African energy and climate change policy, including IRP2010, CBIPPP, LTMS, 
NCCRS, etc. and SAs commitments to mitigate against climate change. 
 
The report is also very thorough in providing context concerning the emissions intensity of other 
coal-fired power plants in South Africa. 
 
The report also correctly attributes a HIGH significance rating to GHG emissions in line with 
international standards due to the very high emissions levels. 
 
The application of SA energy and climate change policy is a significant issue for I&APs.  In this regard, 
the justification for the proposed power station in the GGA appears to be substantially based on 
existing adopted South African energy and climate change policy.   As a point of departure (in the 
methodology assumptions), it is stated that: “the study assumes that existing policies and plans for 
the energy sector and with respect to climate change mitigation will be implemented as described in 
existing policy documents”.   In our opinion, this is not an unreasonable assumption and approach, 
although it is likely to remain contentious. 
 
In addition to the above, it is assumed that the obligations that will be imposed by the Carbon Tax 
Bill (2017) will also apply to the Thabametsi power station.  While this is not covered in the GGA, it is 
suggested that it would be prudent to consider the implications of the Bill which will probably come 
into effective sometime during 2018 as the financial implications could be significant. 
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4. Impact assessment 
The impact assessment information, in the form of GHG emission levels for the various phases and 
activities associated with the project, is systematic and comprehensive. 
 
Emissions 
The following observations were made concerning the calculated GHG emission levels: 

 The GHG emission levels reported are reasonable and consistent with the emission levels for 
other coal-fired power plants of a similar capacity and technology; 

 There is no reason to believe that the emissions values are understated; 

 All relevant computational factors appear to have been properly considered in the emission 
calculations, such as activity data, emission factors, load factor, global warming potentials, etc.  
However, the report does not provide the details of the underlying GHG emissions calculations 
which would be useful to the users of the report to understand how the emissions were 
calculated.  Consideration should be made for the calculations to be provided. 

 
Impact assessment 
The following observations were made concerning the GHG emission impacts:   

 The rationale (including the assumptions) for assessing the magnitude of the emissions on a 
global and National level is informative and appropriate, particularly the information on the 
contribution of the project to South Africa’s overall GHG emission under the peak, plateau, 
decline (PPD) trajectory; 

 The comparison of the project GHG emissions intensity with other technologies is informative 
and appropriate; 

 Although the report indicates that the emission intensity for the project is “within the range for 
subcritical plants based on IEA analyses”, the IEA sets a lower threshold of 0.88 kg CO2/kWh with 
no upper threshold.  It is suggested that the projected emission intensity of 1.02 kg CO2/kWh for 
the Thabametsi power station is relatively high due to various project specific features, such as 
coal resource, etc.; 

 The background on the rationale for choice of technology is informative, such as: local coal 
resource, specified boiler capacity per the CBIPPP, limited water availability and specified sub-
critical technology per the CBIPPP; 

 The comparison of the project GHG emissions intensity with other technologies is informative 
and appropriate, notwithstanding the comments from I&APs which appear to place a great deal 
of emphasis on the relatively poor emission intensity of the Thabametsi power station compared 
with other similar but older South African  power stations; and 

 The rationale for rating the projects emissions as VERY LARGE is appropriate.  However, the 
rationale for the overall GHG emissions significance rating of HIGH (NEGATIVE) based on the 
EAPs rating scale, is unclear and seems to be somewhat subjective.  It is suggested that this 
could be elevated to VERY HIGH (NEGATIVE) due to high probability and very large emissions, 
and with limited opportunities for mitigation. 

 
The following additional comments relate to the selection of the subcritical technology, which again, 
appears to be a significant issue for I&APs: 

 Although the report suggests that the less efficient subcritical technology is better suited to 
small-scale units such as that proposed for the Thabametsi power station, we are aware of other 
projects where a more efficient 350 MW supercritical boiler technology is being adopted.  
However, there may be other local factors dictating the selection of the subcritical technology 
for the Thabametsi power station, such as water resource limitations; and 

 The selection of the technology appears to be very much cost driven and dictated by the ceiling 
price per the CBIPPP specifications. 
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5. Emissions management measures 
The report provides a comprehensive explanation concerning the technology choice and as a 
consequence the limited mitigation options. It also indicates that emissions can be best managed 
through maintaining the optimal thermal efficiency and minimising the emissions from the plant and 
provides examples, including: coal feed variability, coal drying, flue gas heat recovery, etc.  These 
recommendations appear to be reasonable. 
The report also recommends the development and implementation of an Energy and Emissions 
Management Plan and provides reasonable suggestions on the scope of such a plan. 
 
6. Conclusion  
The conclusion section confirms that the Thabametsi power station’s annual and cumulative GHG 
emissions will be significant and will have climate change impacts (although not specified, it is 
assumed HIGH). 
 

3.2. Climate Resilience Assessment (CRA) Report 
 
Similar to the GGA report, the CRA report is comprehensive and thorough and is substantially in line 
with international guidelines and best practice concerning the assessment of the risks that the local 
physical manifestations of climate change may pose to a project such as the Thabametsi power 
station. 
 
2. Methodology 
The methodology is appropriate and clearly explains the limitations, particularly the uncertainty 
relating to predictions of future physical manifestation of climate change impacts such as changes in 
precipitation patterns, temperature, etc. 
 
3. CRA scope 
The report adequately describes the assets and activities directly associated with the project that 
may be vulnerable to changes in climatic conditions, including:  

 Raw materials; 

 Access roads; 

 Power station equipment; 

 Waste storage and disposal; 

 Transmission; 

 Staff; and 

 Local communities of Maropong, Onverwacht and Lephalale. 
 
4. Climate baseline and future climate scenarios 
The report provides an appropriate description of the baseline and future climate scenarios 
associated with climate change that pose a risk to the project, including:  extreme temperatures, 
uncertain precipitation patterns, flooding, droughts, wind speeds, etc. 
 
Concerning future climate scenarios, the report has sourced information from appropriate resources 
such as the South African Risk and Vulnerability Assessment (SARVA) report amongst others, and 
reputable local down-scaled projections from the Climate Systems Analysis Group (CSAG). 
 
Concerning extreme weather events, the report describes previous extreme weather events in the 
Lephalale area which may inform future trends, such as drought, storms, wildfires, etc.  It is 



Peer Review of the Climate Change Study for the Proposed Thabametsi Coal Fired Power Station 

 

EOH Coastal & Environmental Services  Page 6 

 

particularly worth noting that drought severity in the Lephalale area is rated as Medium to High due 
to numerous droughts having been experienced in the past. 
 
The report again highlights the uncertainty inherent in the various future climate change prediction 
models but has adopted a conservative approach by assessing impacts under the high global GHG 
emissions scenario which would presumably represent the worse-case future climate change 
scenario. 
 
5. Climate risk identification and prioritization 
The report provides an appropriate list of key climate related risks that could impact on the 
establishment and operation of the Thabametsi power station.  These include: 
 
1. Increase in average air temperatures resulting in reduced thermal efficiency of the power 

station; 
2. Increase in peak (maximum) air temperatures resulting in heatwaves and wildfire events; 
3. Lower than normal precipitation levels resulting in increased dry spells and droughts; 
4. Higher wind speeds and gusts; 
5. Flooding events; and 
6. Dry spells and drought. 
 
The report provides a comprehensive assessment of the impacts associated with the various climate 
risks, particularly relating to the risks of decreased precipitation and droughts, and the impacts on 
the project in terms of access to water for the power plant and other water users (e.g. local 
communities, farmers, etc.). 
 
The report also highlights the current status of the Mokolo and Crocodile Water Augmentation 
Project (MCWAP (Phases 1 and 2) and the Water Use Licence Application (WULA) and the 
implications for the power plant. 
 
It is particularly relevant that the report confirms that the Lepalale area is vulnerable to drought 
having experienced numerous severe droughts in the past, including most recently in 2015/2016.  In 
addition, the climate change projections for the region indicate a likely increase in dry spells and 
drought during the dry season from March to August. 
 
Risk assessment and prioritization  
The risk assessment is qualitative in nature and the risk assessment prioritization criteria adopted, 
appear to be appropriate and consistent with best practice. 
 
The analysis of the climate related risks appear to be realistic and reasonable, with the following 
risks being rated as HIGH significance: 
 

 Lower than normal precipitation levels and increased drought resulting in water shortages; 

 Lower than normal precipitation levels and increased drought causing  water quality issues; 

 Flood events causing polluted water overflows; and 

 Dry spells and drought events affecting communities and threatening the social licence to 
operate. 

 
Other risks such as high temperatures, heatwaves, wildfires, high winds, flood events, etc., have 
been as LOW to MEDIUM risk. 
 
6. Adaptation measures 
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The report identifies appropriate hard (technical) and soft (non-technical) risk management 
(adaptation) measures, which if effectively implemented, results in only three remaining risks if 
HIGH significance, namely: 
 
Adaptation measures for the remaining HIGH priority issues include: 
 

HIGH RISKs ADAPTATION/MITIGATION 

 Lower than normal 
precipitation levels and 
increased drought 
resulting in water 
shortages;  

 Water shortage risks must be monitored and managed on 
an ongoing basis. 

 Develop a contingency plan for water shortages. 

 Consider covering raw water dam to reduce evaporation. 

 Schedule regular water balance audits. 

 Lower than normal 
precipitation levels and 
increased drought 
causing water quality 
issues; and 

 Water quality risks must be monitored and managed on an 
ongoing basis. 

 Develop a contingency plan for water quality deterioration. 

 Flood events causing 
polluted water 
overflows. 

 Communicate publically the power stations water 
management policy and report on performance, 
consumption, etc. 

 Consider contributing to community funds linked to 
improving water access and infrastructure and participate in 
community forums to engage with communities on water-
relayed concerns. 

 
 
The report indicates that the “residual” (post mitigation) risks remain HIGH due to the “limited site 
level control over the broader water risk context”.   
 
It is our opinion, that the outcome of the impact assessment post-mitigation is reasonable and 
appropriate. 
 
7. Conclusions and recommendations 
The report concludes by summing up what has already been described above and suggests that the 
findings of the CRA should be further investigated and updated as the project progresses.   
 

3.3. Water Resource Review (WRR) Report 
 
The Water Resources Review (WRR) report largely provides a high-levelled review of the current 
status of the MCWAP Water Supply Scheme and the water supply requirements for the project. 
 
Concerning the impacts of climate change on the MCWAP, the report confirms that although the 
National Water Resource Strategy (2013) indicates that water planning should take climate change 
into consideration, it is not yet being implemented.   Similarly, the Limpopo Reconciliation Strategy 
(2017) does not consider climate change in its assessment citing “the impact of climate change on 
the availability of water is uncertain”. 
 
Overall, the report is informative and concludes that due to the threats relating to water scarcity in 
the Lephalale area, the power station should plan and select appropriate technologies (including 
water storage) to ensure that the power plant can operate under more water scarce conditions than 
currently exist. 
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3.4. Climate Change Study and Palaeontological Impact Assessment (CCSPIA) Report 
 
The CCSPIA report consolidates the results of the two ERM specialist GGA and CRA reports.   
 
The report highlights the additional information provided in the three ERM reports in response to 
I&AP comments and provides a concise summary of the findings of the reports, the details of which 
have already been described above. 
 
An area of concern is that in the overall conclusions on page 32 of the CCSPIA, its states that the 
findings of the additional studies do not change the overall conclusion of the EIA, and that the 
overall impact of the project remains at MEDIUM to LOW significance.   The rationale for reaching 
this conclusion is unclear when GHG emission risks are VERY HIGH and water scarcity risks are HIGH. 
 

3.5. Comments and Response Report 
 
The Comments and Response Report provides an analysis of the main issues raised by: 

 Centre for Environmental Rights (CER) on behalf of Earthlife Africa; and 

 Greenpeace Africa. 
 
The submissions made by I&APs are detailed and comprehensive, particularly those of Earth Life 
Africa.   Our comments on the main issues raised by I&APs is provided below under the same themes 
presented in the Earth Life Africa submission (as the Greenpeace Africa submission essentially 
echoes that of Earth Life Africa). 
 

Main I&AP issues  EOH Comment 

High GHG emission intensity  
Mostly covered under points 21-34, including: 

 25. The exclusion of coal mining emissions from 
the GGA. 

 29. The projects GHG emissions intensity is higher 
than two of the five Eskom plants scheduled for 
decommissioning. 

 30. Dispute the CCIAs conclusion that the projects 
GHG emissions are similar or slightly lower than 
five Eskom plants. 

 32. The CFB technology selected for the project 
will be worse than existing plants and 60% worse 
than Medupi and Kusile. 
 

Also: 

 18. The emission intensity of 1.23 tCO2e/MWh is 
high compared to other technologies, existing SA 
power stations and globally. 

 

Concerning the exclusion of GHG emissions 
associated with the coal mining operations 
from the GGA, it is our opinion that the 
response of the EAP is appropriate and that 
these emissions are outside the GHG 
emissions boundary and scope of the 
project in terms of international best 
practice. 
 
The GGA provides detailed and adequate 
background information concerning the 
rationale for selecting the subcritical CFB 
technology (i.e. prescribed by the CBIPPP). 
 
The significance of GHG emissions 
associated with the project as documented 
in the GGA report are reasonable and are 
not understated, resulting in an overall  
HIGH significance rating.   
 
However, given that the emissions are VERY 
LARGE (in line with international guidance), 
and the “GHG emissions will result from the 
project” (i.e. high probability), and there are 
limited opportunities for mitigation, it could 
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Main I&AP issues  EOH Comment 

be argued that the rating should be 
classified as being of VERY HIGH overall 
significance. 
 

Social and environmental costs  
Mostly covered under points 35 – 46, including: 

 35. The CCIA does not attempt to quantify the 
external cost of climate change impacts. 

 36. It is important that the social costs are 
factored into the financial feasibility of the 
project, in line with NEMA “polluter pays” 
principle. 

 40. There is no legitimate reason why a value 
cannot be attributed to the GHG emissions from 
the project. 

 
Also: 

 8.1 In addition to direct emissions and impacts, 
the CCIA must include: indirect and full lifecycle 
emissions, cumulative emissions and the 
environmental and social costs of GHG emissions. 

 8.3 The projects GHG emissions will aggravate 
climate change impacts on the environment and 
society at National and local scale.  GHG 
emissions will acerbate project areas vulnerability 
to climate change. 

 10.1 The principle of intergenerational justice 
should be applied. 

 13. The assessment of social and environmental 
impacts is inadequate. 

 

This is a valid I&AP concern that possibly 
has not been adequately addressed in the 
GGA, which essentially suggests that that 
inherent uncertainties relating to SCC 
estimations, precludes such an exercise.  
While the difficulty of quantifying the SCC is 
acknowledged, this information would be 
useful to the Competent Authority.  It is 
suggested that the CCIA could at least have 
provided a range of estimates.  
 
It is worth noting that if one applied the 
proposed Carbon Tax Bill price of R120 per 
ton of CO2e as a surrogate for the SCC over 
the life time of the project, this would 
amount to about R30 billion.  Other carbon 
pricing signals could be used such as the 
average price for various voluntary 
programmes which is currently about 
US$3.0/tCO2e (about R40/tCO2e). 

Resilience to climate change (mainly water scarcity) 
Mostly covered under points 47 – 62, including: 

 48. The precipitation projections are uncertain. 

 58. The CCIA predicts that the water availability 
will look very different 20 – 30 years from now. 

 61.  The project area already water-scarce and 
vulnerable to extreme weather events such as 
droughts and floods. 

 62. The CRA does not indicate what will happen if 
water does run out. 

 The project contrary to NEMA “risk averse and 
cautions approach”. 

 
Also: 

 10.3 Water scarcity  

 79. High risk of impact of climate change on water 
scarcity cannot be mitigated. 

 

This is one of the main I&AP issues and has 
been comprehensively addressed in the 
CRA and WRR, providing the Competent 
Authority with adequate information on 
which to base a decision.  The water 
scarcity issue has not been downplayed and 
remains one of the most significant issues, 
with three issues relating to water scarcity 
retaining a HIGH significance rating after 
mitigation.   
 
The EAPs response to the question of what 
will happen if the water runs out, is 
reasonable. 
 
Other water augmentation opportunities 
such as rain-water harvesting should also 
be considered. 
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Main I&AP issues  EOH Comment 

Exacerbation of climate change impacts on 
communities (mainly water scarcity) 
Mostly covered under points 63 – 72, including: 

 63.  The project will increase surrounding areas 
vulnerability to climate change (assumed water 
availability). 

 65. The risk of “social licence to operate” (mostly 
relating to water scarcity) is understated. 

 70. The impact on downstream users with less 
water for communities, farmers and surrounding 
environment. 

 
Also: 79.   

 Very little can be done to mitigate the water 
scarcity issue. 

 

The CRA and the WRR jointly provide a 
comprehensive and detailed analysis of the 
water issues associated with the project.   
The CRA applies an appropriate overall 
HIGH significance rating to three water 
scarcity related risks, after mitigation. 
 
  

Inadequate mitigation measures and 
recommendations 
Mostly covered under points 73 – 83, including: 

 73. The CCIA fails to adequately consider the 
avoidance alternative when NEMA requires a full 
and objective evaluation of: avoidance, 
minimization and remediation. 

 74. The CCIA proposes weak climate change 
mitigation measures as it is not possible to 
adequately mitigate and minimise significant 
climate change impacts. 

 76. The CCIA does not look alternatives nor no-go 
option 

 78. The CCIA proposes mitigation to maintain 
emissions, not to reduce and does not consider 
the possibility of alternative locations to reduce 
emissions. 

 79.  Very little can be done to mitigate the water 
scarcity issue. 

 81. Due to the high impact rating, application of 
the precautionary principle, and impacts 
outweigh benefits, NEMA requires a rejection of 
the application. 

 
Also: 

 11. Consideration of alternatives. 
 

The GGA and CRA do not assess alternatives 
or the no-go option.   
 
Given that the application is in response to 
a specific project scope under the CBIPPP, it 
could be reasonably argued that there are 
no reasonable and feasible alternatives. 
 
If the project had been in response to a 
broader energy generation scope (i.e. “not 
constrained by technology” in terms of the 
CBIPPP) then the I&AP issue may have more 
merit.   
 
The mitigation measures proposed in the 
CCSPIA and specialist reports (such as the 
emissions management measures proposed 
in the GGA) are reasonable given the 
technology being assessed. 

Lawfulness of authorizing the project 
Mostly covered under points 84 – 102, including: 

 85. Suggests conclusions of the CCIA are incorrect 
and unlawful as it disregards the ERM findings as 
part of the CCIA (i.e. significant GHG emissions, 
high climate change risks, and limited mitigation 
measures to avoid or remedy the significant 

These issues essentially relate to the costs 
versus the benefits of the proposed 
Thabametsi project.  The CCSPIA and the 
specialist reports adequately identify and 
assess the environmental and social risks 
(except perhaps for the SCC issue outlined 
above).  
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Main I&AP issues  EOH Comment 

impacts. 

 86. Any benefits heavily outweighed by the harm. 

 90. IRP2010 cannot be relied on until revised.  The 
CSIR and others have raised concerns and posed 
objections to new coal in the 2916 IRP update, 
and there is no need for baseload capacity at the 
moment. 

 

 
We do not have a strong view or opinion 
concerning whether existing energy policy 
represents or justifies the overall benefits 
of the project, or whether anticipated 
amendment to the IRP2010 should be 
considered. 
 
The decision as to whether the benefits 
outweigh the costs (harm) lies with the 
Competent Authority. 
 

Harm outweigh benefits 
Mostly covered under points 103 – 119, including: 

 Any benefits assumed to arise from the project 
would be completely outweighed by the 
irreversible and long-term harm caused were the 
project to go ahead. 
 

Also: 

 86. The benefits heavily outweighed by the harm. 
 

As above 

Overall impact rating 
17. The CCIA report concludes that the overall impact 
rating remains MEDIUM TO LOW after considering 
the HIGH risk ratings of the GGA and CRA, without 
any justifiable basis. 
 
 

In our opinion, there is some validity to the 
issue raised by I&APs concerning the overall 
rating in the CCSPIA.   
 
The HIGH rating of the CRA and HIGH rating 
of the GGA (or possibly VERY HIGH as 
suggested above), should not be diluted 
within an overall rating of MEDIUM to 
LOW.  The rationale for doing so is unclear 
from the CCSPIA (pg. 32). 
 
An overall HIGH significance rating would 
not necessarily represent a “fatal flaw”, 
provided that the benefits are justified and 
can be motivated.   
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4. CONCLUSIONS 
 
The CCSPIA, GRA and GGA reports are comprehensive documents that adequately assess the climate 
change risks and impacts associated with the proposed Thabametsi Coal-Fired Power Station.  The 
reports are of a high standard and reflect the application of international guidelines and best 
practice relating to the two main elements of a project level climate change risk assessment, namely: 

 GHG emissions profile (carbon footprint); and 

 Climate change risk and vulnerability assessment. 
 
Overall, the assessment of the risks and impacts associated with the GHG emissions and climate 
change vulnerabilities is systematic, realistic, conservative and not understated, where the most 
important risks include the: 

 Very large GHG emission levels that will contribute significantly to global GHG concentrations 
and global warming; and 

 Vulnerability of communities to the manifestations of a changing climate, particularly changes in 
precipitation patterns and resultant water scarcity. 

 
The following issues should be considered by DEA following from the current peer review: 

 While the HIGH significance risk rating for climate resilience according to the GRA is not 
unreasonable, it is suggested that the significant risk relating to GHG emissions could be VERY 
HIGH. 

 The rationale for concluding that the overall impact of the project is MEDIUM to LOW when 
emissions risks are VERY HIGH and water scarcity risks are HIGH, is unclear and it is suggested 
that the EAP should clarify their rationale. 

 The VERY HIGH GHG emissions levels associated with the project implies a high social cost. An 
attempt could have been made to provide an estimate of the SCC based on a range of values.  

 
The environmental and social costs associated with the proposed Thabametsi Coal-Fired Power 
Station are HIGH.  However, this does not necessarily represent a “fatal flaw” provided that the 
benefits are justified and can be motivated.  In terms of the CCSPIA, the justification for the 
proposed power station is substantially based on existing adopted South African energy and climate 
change policy.  In our opinion, this is not an unreasonable approach, although it is likely to remain 
contentious. 
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Dear Sirs 
 
OBJECTIONS TO THE INTEGRATED WATER USE LICENCE APPLICATION FOR PROPOSED IPP THABAMETSI POWER 
STATION  
 
1. We act for Earthlife Africa, Johannesburg (“our client”), an environmental justice organisation and an interested 

and affected party (I&AP) in relation to the integrated water use licence application (IWULA) process for the 
Thabametsi power station project - a proposed 1200MW coal-fired power station to be built near Lephalale, in 
Limpopo (“Thabametsi”).   
 

2. Thabametsi is intended to be developed in 2 phases of 600MW each.  It proposes to generate electricity and 
then sell it to Eskom under the Coal Baseload IPP Procurement Programme (CBIPPPP).  Thabametsi was 
appointed a preferred bidder under the first bid window of the CBIPPPP, on 10 October 2016.  

 

3. We refer to the email of 3 November 2016 notifying I&APs of the availability of the IWULA documents – which 
include the IWULA report of July 2016 (IWULAR) and the draft integrated water and waste management plan 
(IWWMP) - for consideration (either at the Lephalale library or electronically via Dropbox) and affording I&APs 
until 21 January 2017 to submit comments on the IWULA process documents (“the notification”).   
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4. We accordingly submit, herein, our client’s objections to the IWULA, in accordance with section 41(4) of the 
National Water Act, 1998 (NWA). 

 
Objections to the IWULA 

 
5. Our client objects to the IWULA on the following main grounds: 

5.1. the “applicant” stated in the IWULAR is not the holder of the environmental authorisation for - and 
accordingly is not the proponent of - the power station project; 

5.2. the IWULA fails to adequately consider the likely effects of the water use on water resources and water 
users and therefore does not meet the requirements of section 27(1)(f) NWA; 

5.3. the water use, if authorised, will have a significant impact on the water resource and water users.  
Issuing the IWULA would therefore not meet the requirements of section 27(1)(f) NWA; 

5.4. it has not been shown that there will be sufficient water to meet Thabametsi’s own water needs – 
particularly for Thabametsi’s full anticipated lifespan; 

5.5. issuing the IWUL would not result in efficient and beneficial use of water, nor would it be in the public 
interest as required by section 27(1)(c) NWA;  

5.6. adequate public participation procedures have not been followed; and 
5.7. the EAP is not registered with South African Council for Natural Scientific Professions (SACNASP). 

 
6. We address each ground in turn, below. 
 
i. IWULA Applicant is not the Holder of the EA 

 
7. On 26 August 2016, the environmental authorisation (EA) for the power station was amended to provide for the 

holder of the environmental authorisation to be changed from “Sanjith Mungroo, Newshelf 1282 (Pty) Limited” 
(now Thabametsi Power Project (Pty) Limited) to “Harutoshi Nakamura on behalf of Toshihiro Maruo (Director 
of Thabametsi Power Company (Pty) Ltd), Thabametsi Power Company Limited”.   

 

8. As a result of the amendment, the authorisation is now being held by Thabametsi Power Company (Pty) Limited, 
and no longer by Thabametsi Power Project (Pty) Ltd, which is a separate entity altogether.  Thabametsi Power 
Project (Pty) Limited is, however, the applicant for the IWULA.   

 

9. References to “Thabametsi” herein refer interchangeably to Thabametsi Power Project and to Thabametsi 
Power Company. 

 

10. The relevant Company and Intellectual Property Commission (CIPC) records, for Thabametsi Power Project (Pty) 
Limited and Thabametsi Power Company (Pty) Limited, respectively, are attached marked 1. 

 

11. We also point out that the public meeting notice for the IWULA as published in the Mogol Pos on 14 October 
2016 – a copy of which is attached marked 2 - refers to the applicant as being Thabametsi Power Project (Pty) 
Limited.  We therefore submit that the notice is defective and must be amended and resubmitted.   

 

12. The compulsory pre-application process, as required and explained in the Coal Baseload IPP Procurement 
Programme Department of Water and Sanitation Guidance Note regarding water availability and water use 
licensing, requires meetings with the authorities and site inspections of facilities of proposed water uses 
following from the notice of intent to apply.1 However, it appears that only the previous investors in the 

                                                 
1 CBIPPPP Guidance Note, Annexure A, Details of WUL/IWUL Pre-Application, process to apply for a non-binding confirmation 
letter of water availability and WUL/IWUL Application Process and Requirements, p21. 



 
 

3 

Thabametsi project (GDF Suez) undertook this process.  The IWUL documents contain no record of any meetings 
or engagement between the present investors – Marubeni or others – and the authorities.   

 
ii. IWULA fails to consider likely effect of water use  
 
13. It is submitted that the IWULA fails to show the likely effect of the proposed water uses on the water resource in 

the area and on other water users.  This is a factor which must, in terms of section 27(1)(f) NWA, be taken into 
account by the Department of Water and Sanitation (DWS) in considering an IWULA.  If these factors are not 
adequately set out or addressed in an IWULA, then they cannot be considered by the competent authority in 
exercising the necessary discretion in terms of section 27 of NWA. 
 

14. We submit that the likely effect of the proposed water uses has not been adequately considered because: 
14.1. important and relevant information appears to be missing from the IWULA documents and/or simply 

has not been taken into account; and 
14.2. the data included in the IWULA, and on which it is based, are outdated. 
 

15. According to the IWULAR, Thabametsi simply proposes to rely on the following in order to meet its water 
requirements:  
15.1. an existing allocation of water to Exxaro;2 and  
15.2. at a later stage, on phase 2 of the Mokolo Crocodile Water Augmentation Project (MCWAP).3 

 
16. Thabametsi gives very little consideration to the effects that its activities might have for the relevant water 

resources or downstream water users.  Furthermore, much of the information which does exist and has been 
relied upon, is outdated. 

 
17. The potential international and transboundary implications (both to Botswana and downstream Mozambique) of 

any degradation or flow reduction in the Limpopo River as a consequence of the proposed project (into which 
the affected river systems flow) have not been addressed or considered. 

 
18. It is also not clear what proportion of the water used by the proposed plant would be permanently ‘lost’ to the 

subcatchment through evaporation, rather than entering either surface water or groundwater and maintaining 
water balance.  

 

19. It is submitted that the IWWMP and IWULAR are based on outdated and unreliable information in that: 
19.1. although ‘average rainfall’ figures and the flood peaks and volumes for recurrence intervals of 1:20, 1:50 

and 1:100 years and regional maximum flood volumes are given, the figures used are drawn from the 
period 1999-2009.  Mean Annual Runoff figures are from 2007 and available yield figures in the IWULAR 
are dated 2000.  With the impacts of climate change becoming more severe and  with the increased 
water scarcity in the region, it would not be accurate to rely on data that is many years old and does not 
reflect current water circumstances; 

19.2. the water requirements of the municipal urban area (Lephalale) – were determined, by the then 
Department of Water Affairs (DWA), as far back as 2008.  This was in respect of MCWAP.  This cannot 
be an accurate reflection of water needs today, given that it is almost 10 years old and there has been 
significant development in the Waterberg area in recent years. It is crucial that this data be updated; 
and 

19.3. the proposed project lies within the quaternary drainage areas A41 and A42.  It is noted that water from 
the Mokolo Dam is fully allocated and that a preliminary intermediate determination of Reserve for 
Water Quantity was carried out for the A42 catchment by the DWA in July 2007.   According to the NWA 
section 16(1), “As soon as reasonably practicable after the class of all or part of a water resource has 

                                                 
2 IWULAR, p23. 
3 IWULAR, p28. 
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been determined, the Minister must, by notice in the Gazette, determine the Reserve for all or part of 
that water resource.”  Preliminary determination of the reserve functions “Until a system for classifying 
water resources has been prescribed or a class of a water resource has been determined”.  Since the 
preliminary interim reserve was determined in 2007, almost a decade ago, there is an urgent need to 
revisit the reserve determination in light of probable increased demands for basic needs of water users, 
as explained above, since 2007.  

 
20. Given the evident high level of uncertainty around water availability, it would be incorrect to simply rely on the 

Exxaro allocation or to presume what the impacts on the catchment might be without proper and up to date 
assessments being conducted.   
 

21. Decisions by DWS are certainly likely to be misinformed without an update on water users, people’s current 
basic water needs; and the climate change effects on water resources.  Without this information, any decision 
made in relation to the IWULA will be made without taking relevant considerations into account and/or by 
taking irrelevant considerations into account, which would make the decision susceptible to challenge not only 
on appeal, but it would be in violation of by the Promotion of Administrative Justice Act, 2000 (PAJA).  

 
iii. The water use, if authorised, will have significant impacts for the water resource and water users  

 
22. Thabametsi’s proposed activities and water uses could have potential significant impacts for water resources.  

These have not been indicated or adequately addressed in the IWULA.  The DWS is under an obligation, in terms 
of section 27(1)(f) NWA, to consider these effects. 
 

23. From the IWULA documents, our client has identified some potentially significant effects for wetlands and 
groundwater.  These are addressed below. 

 
Groundwater impacts: fault zones 
24. The Groundwater Impact Study, which forms part of the IWULA, states that: “[i]n the case of the Proposed 

Thabametsi Coal Fired Power Station Project area, major fault zones are abundant and these zones will most 
likely act as the major contaminant transport pathways.”4 And “[t]he ash dump and stockpile are both planned to 
be deposited on fault zones which elevates the risk of groundwater contamination.”5  

 
25. Given this risk, the Groundwater Impact Study recommends that the facilities “be repositioned or lined with 

appropriately designed liners”.6 
 

26. The infrastructure layout plan provided in the IWULAR, however, indicates that the facilities have not been 
repositioned, suggesting a preference for the latter recommendation.  

 

27. This approach is unacceptable, based on the above and the following additional information: 
27.1. Thabametsi’s EA, at section 17.2.11, stipulates that “any solid materials associated with the power 

station such as ash dumps and stockpiles need to be located away from the faults”.7  
27.2. The EA also stipulates, in section 17.2.2, that “any development on the site must adhere to a class C 

containment barrier design as described in Regulation 636, National Norms and Standards for Disposal 
of Waste to Landfill, dated 23 August 2013 including a lined leachate collection dam”8 (our emphasis). 
Therefore the EA requires that the facilities are positioned away from faults and that they are 
appropriately lined. This is in accordance with international guidelines and best practice, such as the US 

                                                 
4 Groundwater Impact Assessment, p.35 
5 Groundwater Impact Assessment, p.14 
6 Groundwater Impact Assessment, p.iv 
7 EA, p18. 
8 EA, p 17. 
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EPA, which has banned the location of new facilities for coal combustion residuals (such as ash) within 
60 meters of a fault.9  

27.3. Moreover, the Groundwater Impact Study states that “the local population is dependent on 
groundwater”10 and “the aquifer is also important for supplying base flow to the rivers and streams”.11 

 
28. Our client therefore finds it unacceptable that Thabametsi proposes to position the ash dump and stockpiles on 

major fault zones. Furthermore, it is concerning that neither the IWULAR nor the IWWMP acknowledge this 
significant risk.  In fact, neither document references the fact that the proposed project is to be located on fault 
zones, as this is only addressed in the Groundwater Impact Study and the EA. 

 

29. The IWULAR states that “Should the water quality of the water being discharged be non-conformant to the 
stipulated RQO’s (resource quality objectives) to be determined by DWS, the ecosystem might moderately be 
impacted” and “[s]hould the PCD (pollution control dam) spill, the water quality within the Sandloop will become 
impaired. The risk for this to happen is however low (as a Civil Engineer designed it with a 0.8m freeboard).” 
Noting a 0.8m freeboard to the pollution control dam without providing context or a further explanation  gives 
no assurance that the predicted increase in flood events (frequency and magnitude) would be adequately 
accommodated and sufficiently precautious to avoid contamination.   
 

30. Importantly, the IWWMP states that “although these aquifers seldom produce large quantities of water they are 
important for local supplies and in supplying base flow for rivers”.12   

 

31. Flood events, and extreme weather conditions are likely to increase as a result of climate change.  Given the 
significant impacts that could arise from contamination of groundwater, it is unacceptable that the IWULA does 
not afford sufficient weight to these risks or impose adequate preventative and precautionary measures to avoid 
contamination. 

 
Impacts on wetlands 
32. The ecological assessment of wetland areas associated with Thabametsi was conducted by Digby Wells, and the 

findings are set out in a report - the Wetlands Assessment - dated February 2014.  
 

33. The IWULA does not adequately acknowledge and address the risks the project poses to the local wetlands, 
which is unacceptable for the reasons set out below. 

 

34. In its motivation for the project, the IWULAR states that “even though Thabametsi Power Project (Pty) Ltd is 
planning to develop 500 hectares, none of the footprint of the power plant will impact on the wetlands in the 
area.”13 This statement is misleading as the transmission lines and raw water pipeline are planned to pass 
through indicated wetland areas and their buffer zones.14 Several other risks were also identified in the Wetland 
Assessment, including the potential leakage from pollution control dams into wetland areas.  It therefore would 
not be correct to say that “none of the footprint of the power plant will impact on wetlands in the area”.  

 

35. The IWULAR also states “the depression wetland within the 500m buffer zone of the study area is considered a 
low significance in terms of national importance.”15 This statement is not supported by the Wetland Assessment, 

                                                 
9 https://www.regulations.gov/document?D=EPA-HQ-RCRA-2009-0640-11970 
10 Groundwater Impact Assessment, p.31 
11 Groundwater Impact Assessment, p.31 
12 IWWMP, Page 4-10. 
13 IWULAR, p.21 
14 This is confirmed by Figure 3-1 of the IWULAR (in conjunction with Plan 9-1 of the Wetlands Study). Plan 9-1 of the Wetlands 
Study shows the transmission line routes superimposed on the wetland areas - they all pass through some wetland areas. Plan 
7-1, which is more zoomed out, shows the different routes more easily.  
15 IWULAR, p.28 
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and also implies only one wetland will be impacted upon, which is not the case. Instead, the Wetland 
Assessment asserts “the protection of natural wetland resources should be a matter of utmost urgency and 
importance in the Waterberg region and in South Africa. It is imperative that wetlands are managed in a 
sustainable way and that they are not damaged during the process of meeting the needs of the growing South 
African economy”16 (our emphasis).  

 

36. The Wetland Assessment also indicates that the wetlands within the project site are in a “good general 
ecological state”,17 and that they perform important ecosystem services, especially in terms of maintenance of 
biodiversity, water supply for human use, and tourism and recreation.18 A key recommendation of the Wetland 
Assessment was therefore to “avoid the destruction of the non-perennial pan wetlands”.19 

 

37. The Wetland Assessment did not assess or address the impact of the water pipeline on wetlands, nor is this 
properly addressed in the IWULAR.20 This is unacceptable, as the pipeline is projected to encroach on three 
wetlands in the area, and may lead to considerable impacts, especially if the pipeline is buried. This critical 
omission from the study means the impact of the proposed project on wetlands cannot be adequately assessed 
or mitigated. 

 

38. Furthermore, the IWULA documents are misleading and contradictory.   
38.1. The co-ordinates submitted in the DW763 and DW768 forms (for section 21(c) and (i) water uses) for 

the pipeline water crossing ‘C’ (X3), do not correspond with the pipeline route indicated in Figure 3-1 (or 
Table 3-1) of the IWULAR. The route outlined in the IWULAR suggests that the pipeline will avoid the 
wetland that crosses the northern portion of Vooruit farm and the southwestern portion of Gelykbult 
(450) farm (this wetland is referred to as a ‘river’ in Figure 3-1 of the IWULAR but identified in the 
Wetland Assessment as an un-channelled valley bottom wetland21). The co-ordinates submitted in the 
DW763 and DW768 forms indicate that the pipeline would not, in fact, avoid this wetland, but would 
instead traverse it. This discrepancy is of serious concern, and it is unclear to what extent wetlands 
would be impacted by the project.  

38.2. The submitted DW763 forms for impedances A (X1), B (X2), and C (X3) pipelines all indicate, in section 
4.2, that the water resource to be impeded is a ‘river or stream’. This is inaccurate as the impacted 
watercourses are actually wetlands.22 Similarly, the three submitted DW768 forms all indicate in Section 
3.2 that the water resource to be altered is a ‘dam’, when in fact it should indicate ‘wetlands’.  This is a 
significant misrepresentation. 

38.3. The IWULAR and IWWMP both provide maps showing the location of wetlands within and around the 
project site.23 However, these maps omit important information, such as a number of non-perennial 
pans, wooded drainage lines, and buffer zones that were identified in the Wetland Assessment. In 
addition, the power station infrastructure, which will encroach on wetland areas, such as the proposed 
water pipeline and transmission lines, has been omitted from these maps. These omissions give the 
impression that the project poses less of a risk to wetland areas than it does, which is misleading.  

 

                                                 
16 Wetland Assessment, p.1 
17 Wetland Assessment, p.iv 
18 Wetland Assessment, Figure 7-2 
19 Wetland Assessment, p.iv 
20 As the Wetland Study does not seem to address the pipeline, its route is not superimposed on its figures. The only diagram 
that seems to show the route is Fig 3-1 of the IWULAR. However, this map does not show the wetland areas according to those 
identified in the Wetland Study (e.g. the IWULAR shows a pipeline river crossing instead of a pan wetland crossing, and omits a 
lot of wetlands like the wooded drainage lines and some depressions as well as their buffer zones). 
21 Wetland Assessment, Plan 7-4 and Section 7.3 
22 For example, according to plan 7-4 of the Wetland Assessment, A and B encroach on non-perennial pan wetlands. 
23 Figure 3-2 in the IWULAR and figure 4-3 in the IWWMP. 
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39. Freshwater Ecosystem Priority Area (FEPA) rivers seem to be located in the vicinity of the proposed project.24 
Given the fact that the affected ecosystems are FEPA rivers, this risk is of concern and has not been explicitly 
addressed in the IWULA. 

 
40. With reference to the great variability in water flows, flooding and drought, it must be pointed out that 

conditions are likely to be exacerbated by climate change in future; this will mean that: 
40.1. the potential for dilution of pollutants may become extremely limited in drought conditions, 

exacerbating health risks; and  
40.2. risk of greater flooding would necessitate additional design buffers in pollution control dams. 
These risks have not been addressed or incorporated in design measures (which are based on outdated 
information). 

 
41. The above demonstrates that the IWULA does not adequately acknowledge and address the risks the project 

poses to local wetlands or groundwater, which is unacceptable. I&APs cannot be expected to comment on, or 
more importantly to accept, inaccurate findings and these potential significant risks, and the DWS certainly 
cannot rely on such information in making essential decisions. 

 
iv. Failure to adequately consider the availability of water for the project’s full anticipated lifespan 
 
42. The IWULAR stipulates that Thabametsi will have an operational life of 40 years.25  This means that for 40 years 

Thabametsi will need to meet the water requirements as stipulated in the IWULA.  This is a substantial period of 
time, and it does not seem that the water availability for this full anticipated lifespan has been considered or 
addressed. 
 

43. If there is not sufficient water for Thabametsi to operate, it runs the very real risk of becoming a stranded asset, 
which will have significant economic implications, given that stranding assets results in higher investment in the 
sector to meet demand, with higher electricity prices as a result of that. A 2016 Working Paper by Jesse Burton 
and others at the Energy Research Centre (ERC) titled ‘The impact of stranding power sector assets in South 
Africa’26 looks at the implications of investing in power plants that are later underutilised and the impact of 
ignoring non-electricity emissions on the costs of transition to a low carbon future. 

 

44. More concerning however, is the possibility of already constrained water resources, being diverted from 
necessary functions such as agriculture and domestic use, in order to meet the needs of a redundant power 
station. 
 

45. Thabametsi must obtain ‘sustainable raw water supply from a reliable resource’, as noted in the IWWMP.27 This 
does not appear to have been done because: 
45.1. it has not indicated how it will meet its full water needs for phase 1; 
45.2. the reliance on phase 2 of MCWAP is tenuous and without factual bases; and 
45.3. the IWULA has not considered the future unpredictability of water supply as a result of climate 

change and other factors. 
 

Thabametsi’s full water needs for phase 1 not provided for 
46. According to the 9 September 2015 letter from Exxaro (Pty) Ltd to Thabametsi (included with the IWULA 

records), Exxaro has agreed to surrender 720 000 m3 per annum of Exxaro’s existing water allocation of 
7 600 000m3 per annum from DWS, under its WUL no 01/A42G/1/1/643, to Thabametsi. 
 

                                                 
24 Figure 3.2 of the IWULAR. 
25 IWULAR, p25 and p14. 
26 http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-
Impact_stranding_power_sector_assets.pdf.  
27 Page 2-6 of the IWWMP. 

http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2016/2016-Burtonetal-Impact_stranding_power_sector_assets.pdf
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47. However, table 9-3 in the IWWMP, states that phase 1 of Thabametsi requires a water supply rate of 750 000 m3 
per year.   As it will only be getting 720 000m3 from Exxaro’s allocation, it is not explained where the additional 
30 000 m3 are to be sourced. 

 

48. The IWULAR notes that “[t]he lack of a sustainable raw water supply to the area is considered a high risk. The 
development of Phase 2 of the MCWAP will alleviate the future demand for water. The Thabametsi Power Plant 
has secured a raw water allocation (720,000 m3/a) from Exxaro which is considered sufficient to allow the 
commencement of Phase 1 (construction of 600MW Plant) of the Project (our emphasis)”.28  This wording 
suggests that this amount alone is insufficient to sustain the entire phase 1, which, based on table 9-3 of the 
IWWMP cannot be the case.  The problems with the IWULA’s reliance on phase 2 of MCWAP to “alleviate the 
future demand for water” are addressed below. 

 
Baseless reliance on MCWAP2 
49. Phase 2 of MCWAP (MCWAP2) will entail the transfer of water from the Crocodile River (West) to the 

Steenbokpan and Lephalale areas.  We point out that MCWAP2, has effectively been put on hold to evaluate 
various “technical issues” and in any event, the project has yet to commence with the EIA process.  MCWAP2 
therefore cannot simply be justifiably relied upon as a means to alleviate the project’s future water needs. 

 
50. We understand that the MCWAP2 process has been met with significant delays and technical issues, from the 

outset. For example: 
50.1. MCWAP2 was originally due to be commissioned in June 2014;29  
50.2. in Thabametsi’s final environmental impact report (FEIR), it states that Thabametsi plans to source its 

water from MCWAP2, which is scheduled to be completed by 2019/2020;30  
50.3. in February 2016, we were advised by the Environmental Assessment Practitioner appointed to deal 

with the MCWAP2 process that “due to subsequent events regarding the water demands and associated 
planning implications, the previous EIA for MCWAP Phase 2 remained dormant and the file was closed 
by DEA with the understanding that the process would be resuscitated in the future. A new EIA will be 
conducted for MCWAP Phase 2”. A copy of this email is attached marked 3;  

50.4. a Background Information Document for MCWAP2 was published in May 2016.  It contained a public 
participation outline, which proposed that the scoping report review period would commence in June 
2016; this, however, was not the case; and 

50.5. then recently, in October 2016, it was announced by email that the scoping phase for MCWAP2 would 
only be commencing in April 2017 and that there are a number of “technical issues which require the 
necessary attention by various units within the Department of Water and Sanitation as well as members 
of the technical project team”. The relevant email from the EAP, Nemai Consulting, is attached marked 
4.  

 
51. Therefore it is not known: 

51.1. when MCWAP2 will be operational – it is highly doubtful that the anticipated completion date of 2020 
will be met; or 

51.2. whether MCWAP2 will be able to commence at all, given the significant environmental impacts that the 
project could have and, importantly, the evident water constraints and technical issues, which may not 
make MCWAP2 viable. 

 

52. Reliance on the MCWAP2 for phase 2 (600MW of 1200 MW) of Thabametsi is highly risky, as no assurance is 
given that it would meet the needs of Thabametsi.  It is clear that EIA process for MCWAP2 is far from complete 
and there are a number of authorisations that will need to be obtained before construction of the scheme could 

                                                 
28 P28 of the IWULAR. 
29 DWA, Mokolo and Crocodile (West) Water Augmentation Project (MCWAP) Feasibility Study: Technical Module Summary 
Report, (2010) P RSA A000/00/8109, p.11-1 
30 Thabametsi FEIR, p17. 
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begin, and, even if all such authorisations are obtained, a substantial period before operation 
commences.  There are evidently numerous technical constraints, no doubt linked to the issue of water scarcity, 
which could mean that MCWAP2 is not viable at all.  The timing and outcomes of MCWAP2 are uncertain and it 
cannot be assumed that sufficient water would be available to meet Thabametsi’s requirements. 
 

53. The IWULA should have conducted a more comprehensive analysis of water availability for the project.  Simply 
relying on a potential future water transfer scheme to meet the project’s water needs is inadequate and cannot 
meet the requirements of NWA. 

 
Unpredictable future water supply 
54. Insufficient consideration has been given to the risks in water supply related to the already widely fluctuating 

water flows, as a result of droughts and flooding for example, and water availability in the region.  These flows 
are predicted to be exacerbated by climate change effects in future, which could significantly influence this 
variability.  

 
55. The Limpopo Department of Economic Development, Environment and Tourism (LDEDET) Provincial Climate 

Change Response Strategy (2016-2020), in its recommendations for water supply adaptation measures, gives a 
key recommendation to “[e]nsure that proposed water related infrastructure projects explicitly integrate climate 
change resilience into their planning and design stages.”31  This proposed project has not considered climate 
change effects on water supplies and availability.  Nor does this appear, from the scope of work report for the 
climate change impact assessment that Thabametsi is required - by the Minister’s decision on our client’s appeal 
- to conduct.  

 

56. It is fundamental that there be an assessment of the impacts that climate change will have on the necessary 
water required for the project’s operation and the ways in which Thabametsi, with its significant water 
consumption and water requirements, will hinder the surrounding area’s climate change resilience.   
 

57. In the event of future water shortages, meeting the reserve (i.e. water quality and quantity needed to satisfy 
basic human needs and protect aquatic ecosystems to ensure ecologically sustainable development32) must take 
priority over water allocations.  Shortages (either from the Exxaro allocation and/or future sources) could well 
jeopardise water availability for Thabametsi.  Or, in the event that basic human and environmental needs are 
not given precedence as required and the limited water is provided to Thabametsi instead, this could have 
significant impacts for the environmental and human health – resulting in breaches of fundamental 
constitutional rights to a healthy environment33 and the right of access to sufficient food and water.34 

 
58. The fact that the IWWMP and IWULAR are very outdated and fail to reflect current circumstances, lends further 

concern to the fact that depreciated water availability; future impacts of climate change; and additional and 
upcoming industrial operations are not being considered, and this could certainly result in there not being 
sufficient water for Thabametsi to operate for its full anticipated lifespan. 

 
v. Licensing Thabametsi would not result in efficient and beneficial use of water, nor would it be in the public 

interest  
 
59. Section 27(1)(c) requires that, in issuing a licence, the licensing authority must take into account, inter alia, “ … 

(c) efficient and beneficial use of water in the public interest.” 
 

                                                 
31 P6 of the LDEDET Climate Change Response Strategy (2016 to 2020) available at http://www.ledet.gov.za/wp-
content/uploads/2016/11/Limpopo_Climate_Change-Response_Strategy_-2016_2020_Final.pdf.  
32 Definition of ‘reserve’ in s1(1) of NWA.  
33 Section 24 of the Constitution. 
34 Section 27 of the Constitution. 

http://www.ledet.gov.za/wp-content/uploads/2016/11/Limpopo_Climate_Change-Response_Strategy_-2016_2020_Final.pdf
http://www.ledet.gov.za/wp-content/uploads/2016/11/Limpopo_Climate_Change-Response_Strategy_-2016_2020_Final.pdf
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60. Section 3 of NWA recognises the public trusteeship of South Africa’s water resources, stating that “as the public 
trustee of the nation’s water resources the National Government, acting through the Minister, must ensure that 
water is protected, used, developed, conserved, managed and controlled in a sustainable and equitable manner, 
for the benefit of all persons and in accordance with its constitutional mandate” and further that “the Minister is 
ultimately responsible to ensure that water is allocated equitably and used beneficially in the public interest, 
while promoting environmental values.” 

 
61. Our client submits that licensing Thabametsi would not meet these requirements and would certainly not be in 

the public interest, because, inter alia: 
61.1. the project is highly likely to exacerbate the current and future water constraints in the Waterberg, 

leading to adverse impacts on other water users and other sectors in need of the water; and 
61.2. the power station is not necessary, and even if there were any benefits from the water uses, these 

would far be exceeded by Thabametsi’s negative impacts. 

 
The project is likely to exacerbate current and future water constraints 
62. Taking into account mitigation measures, the proposed project still requires 1 500 000m3 of water per year,35 

once phases 1 and 2 are both fully operational. However, only 720 000m3 per annum of this amount could be 
sourced from Exxaro’s current allocation from the Mokolo dam.36 Thabametsi hopes to source the remaining 
water requirements from MCWAP2, which, as addressed above, is speculative. 

 

63. Currently, all of the water in the Mokolo dam appears to be fully allocated at 39.8 million m3 per annum.37 This 
allocation exceeds the historic firm yield (HFY) of 38.7 million m3 per annum, and the dam is currently operating 
at high risk.38  

 
64. Current projections indicate that the growing water demands will exceed the available Mokolo River system 

yield by 2019.39 Therefore, the uncertainty around MCWAP2 poses a significant risk of water shortfalls and 
curtailments to the water users within the catchment, including Exxaro, Eskom (with its Medupi and Matimba 
Power Stations in the region), Lephalale Municipality and irrigating farmers (who have already experienced 
curtailments of their water usage40).  

 

65. In relation to Eskom’s Medupi power station (which is currently still under construction) and which is located 
within just 15km of the proposed Thabametsi site,41 it has only been allocated 10.9 of the 15.4 million m3/annum 
it will require to fully operate.  This is because there is no further water available from the Mokolo Dam.42 Eskom 
hopes to secure the remaining 4.5 million m3/annum from MCWAP2.43 Without this additional water, it will be 
unable to fully operate its flue gas desulphurisation plant,44 this would render Medupi unable to comply with the 

                                                 
35 IWWMP, Table 2-3. 
36 IWWMP, p2-6 
37 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), September 2016, Table 6.2, accessed: 
https://www.dwa.gov.za/Projects/Limpopo/documents.aspx.  
38 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), September 2016, Tables 4.1 & 7.2, accessed: 
https://www.dwa.gov.za/Projects/Limpopo/documents.aspx.   
39 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), September 2016, Section 6.3.2, accessed: 
https://www.dwa.gov.za/Projects/Limpopo/documents.aspx 
40 DWA, Mokolo and Crocodile (West) Water Augmentation Project (MCWAP) Feasibility Study: Technical Module, Water 
Resources Report: Pre-feasibility Stage (2010) P RSA A000/00/8909, p.3-5 
41 Page 19 of the Final Environmental Impact Report. 
42 Eskom World Bank and African Development Bank Project Progress Report 4: Medupi Power Station Flue Gas 
Desulphurisation Plant dated January 2015 p10. 
43 Eskom World Bank and African Development Bank Project Progress Report 4: Medupi Power Station Flue Gas 
Desulphurisation Plant dated January 2015 p10. 
44 Eskom World Bank and African Development Bank Project Progress Report 4: Medupi Power Station Flue Gas 
Desulphurisation Plant dated January 2015 p10. 

https://www.dwa.gov.za/Projects/Limpopo/documents.aspx
https://www.dwa.gov.za/Projects/Limpopo/documents.aspx
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Minimum Emission Standards for sulphur dioxide (SO2) under the National Environmental Management: Air 
Quality Act, 2004 (AQA), the terms of its Provisional Atmospheric Emission Licence45 or the conditions of its loan 
from the World Bank.46  

 

66. The uncertainty around MCWAP2 is therefore a considerable risk to the operation of existing large infrastructure 
such as Medupi power station and to other water users in the area. Given this high-risk situation, it is submitted 
that it would be irresponsible and unacceptable to issue Thabametsi with an IWUL for phase 1 or phase 2 of their 
project. 

 
67. Furthermore, even if MCWAP2 does proceed and is completed on time, the latest Crocodile West River 

Reconciliation Strategy (2012) predicts that periods of water shortfalls are still anticipated in the Lephalale area, 
even in the modest ‘base demand’ scenario.47 The strategy also highlights the risk that future surplus volumes in 
the Crocodile West River system (which MCWAP2 will transfer to the Lephalale area) are uncertain and could 
potentially be considerably less than what the base scenario projects.48  Moreover, the reconciliation strategy 
has likely underestimated the projected regional water constraints, as climate change was not factored into the 
scenarios.  

 
68. According to the Limpopo province’s own climate change response strategy, the LDEDET Provincial Climate 

Change Response Strategy (2016-2020): 
68.1. “…the region is likely to experience greater variability in rainfall, and will almost certainly witness an 

increase in evaporation rates, implying a drier future even in the presence of greater rainfall and heavy 
rainfall events.  Limpopo Province would therefore experience regular droughts and heat intensity, water 
shortages, spread of diseases with adverse effects on the economy, natural resources, infrastructure, 
human health and community livelihoods. Water shortages are already a key feature in the drier 
Limpopo Province and the situation is going to become even more severe as a result of climate change. 
Important water use sectors such as agriculture and electricity generation (i.e. the energy sector) will 
face severe effects from climate change.”49(our emphasis);   

68.2. “(a) detailed climate change vulnerability assessment for Limpopo revealed that sectors such as human 
health, agriculture, plant and animal biodiversity, water resources, and water and road infrastructure, 
livelihoods as areas showing the highest vulnerability to climate change mainly because the Province 
comprises predominantly rural areas that are dependent on rain-fed agriculture with a low economic 
development, low levels of human and physical capital, poor infrastructure standing, and therefore very 
low adaptive capacity”50 (emphasis added); 

68.3. “Limpopo is the breadbasket and agricultural engine of South Africa, accounting for nearly 60% of all 
fruit, vegetables, maize, wheat, and cotton. Livestock farming is also a significant contributor to the 
province’s agriculture sector”51; 

68.4. an assessment by the International Food Policy Research Institute (IFPRI) identified Limpopo as one of 
South Africa’s most sensitive provinces in terms of the susceptibility of the agriculture sector to climate 
change;52  

68.5. access to freshwater, which is already a major challenge in Limpopo, is predicted to become a much 
bigger problem as climate change intensifies, with potentially devastating effects on sectors such as 

                                                 
45 Medupi Provisional Atmospheric Emission Licence No: 12/4/12L-W2/A3 date April 2015 condition 7.1.4. 
46 Medupi Power Station World Bank Loan Agreement dated 16 April 2010 Schedule 2, Part C.2(a) 
47 DWAF, Crocodile (West) River Reconciliation Strategy 2012, P WMA 03/A31/00/6110/4, p.5, 
https://www.dwa.gov.za/Projects/crocodilemaintenance/documents.aspx 
48 DWAF, Water Resources Planning Model Analysis, Support to the Implementation and Maintenance of the Reconciliation 
Strategy of the Crocodile West Water Supply System, 2012, Section 4.4, 
https://www.dwa.gov.za/Projects/crocodilemaintenance/documents.aspx 
49 P19 of the LDEDET Provincial Climate Change Response Strategy. 
50 P4 of the LDEDET Provincial Climate Change Response Strategy. 
51 P71 of the LDEDET Provincial Climate Change Response Strategy. 
52 P72 of the LDEDET Provincial Climate Change Response Strategy. 
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agriculture, human livelihoods, and the industrial and mining sectors. The water resources in Limpopo 
have already been fully allocated and there is no surplus water available for reallocation to other uses;53 

68.6. in most climate change scenarios projected for the Limpopo river basin in South Africa, future water 
supply availability will ‘worsen considerably’ by 2050;54 and 

68.7. decreased availability of water in rivers is a result of the net effect of increased temperatures and 
increased evaporation, combined with shifts in the timing and amount of rainfall; changes in the timing 
of high and low flows due to changes in rainfall patterns; a higher incidence of floods as heavy rainfall 
events increase; increased risk of water pollution and decreased water quality, arising from erosion and 
high rainfall events (which elevate the amount of nutrient runoff, sediments, and dissolved organic 
carbon) and increased temperatures (which promote algal blooms).55  

 
69. Given the above, even if MCWAP2 is implemented, current and future water constraints in the Mokolo 

catchment are significant. It is highly likely that phase 1 and phase 2 of the proposed project will exacerbate this 
problem, and that other water users (including local communities and farmers) will be adversely affected.  The 
DWS must give due consideration to the information in this Strategy in considering the IWULA. 
 

70. The IWWMP, IWULAR and the Water Impact Assessment Report of June 2013 (Surface Water Study) fail to 
adequately acknowledge this critical issue and the significant impacts that Thabametsi’s water uses are likely to 
cause for other water users in the area:  
70.1. The IWULAR (under section 5.7: The Likely Effect of the Water Use on Water Users) states:  

“Thabametsi Power Project will receive its water supply from Exxaro. This volume of water has already 
been allocated to Exxaro and will be surrendered by Exxaro to the Thabametsi Power Project. No 
additional water allocation is thus required for the proposed development and it is thus not anticipated 
that any other surface water users will be directly affected by the authorization of the Water Use License 
(sic).” This statement, which is repeated in the IWWMP,56is false, as only half of the water for the 
project will be sourced from water surrendered by Exxaro. Thabametsi hopes to source the remaining 
water required from MCWAP2. There are several other instances in the two reports where it is 
inaccurately claimed that the plant’s water requirements will be sourced entirely from Exxaro’s 
allocation.57 

70.2. Moreover, it is unacceptable that the above statement fails to acknowledge that the proposed project is 
highly likely to exacerbate the current and future water constraints in the Mokolo catchment and lead 
to adverse impacts on other water users. 

70.3. Similarly, the IWULAR and IWWMP fail to acknowledge or address the socio-economic impacts of the 
proposed project’s operational water use on other water users. Water shortages and supply 
curtailments could lead to adverse impacts on the livelihoods and wellbeing of the catchment’s water 
users, including farmers and local communities, which in turn could lead to indirect impacts on wider 
society. It is unacceptable that these impacts were not acknowledged or addressed in the socio-
economic sections of the IWULAR,58 IWWMP,59 or the socio-economic study that formed part of the 
environmental impact report for the EA.  

70.4. The reports do not mention the fact that the Mokolo Dam is currently operating at high risk. The reports 
also refer to outdated allocations from the Mokolo dam60  (totalling 28.6 million m3 per annum) instead 

                                                 
53 P87 of the LDEDET Provincial Climate Change Response Strategy. 
54 P27 of the LDEDET Provincial Climate Change Response Strategy. 
55 P88 of the LDEDET Provincial Climate Change Response Strategy. 
56 IWWMP, Section 9.6 
57 For example: IWWMP, Section 7.4.1 and Table 7.6; IWULAR, Section 3.2.1  
58 IWULAR, sections 1.5, 5.4 and 5.5. 
59 IWWMP, section 9.4. 
60 Surface Water Study, pp15-16; IWWMP, Section 4.2.7 
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of the current allocations, which are substantially higher (totalling 39.8 million m3 per annum)61 and 
even exceed the HFY (historic firm yield) of 38.7 million m3 per annum.  

70.5. Further, the IWULA does not discuss the risks associated with MCWAP2, nor does it address the 
implications for regional water scarcity if the scheme does not go ahead or is further delayed. By 
misunderstating the problem of water scarcity in the Lephalale area, the IWULA in turn understates the 
impact of Thabametsi’s water use on the area, which is unacceptable. 

70.6. The IWULA takes the approach that, by implementing water efficient techniques (e.g. dry cooling), the 
impacts associated with water use are mitigated, such that “no major impacts [are] anticipated”, and 
the ‘significance’ of the impacts is ‘low’.62 It therefore fails to acknowledge that, even after mitigation, 
the proposed project would still require a considerable amount of water (1 500 000 m3 each year for 
both phases63). This does not even include the further 840,000 m3 per annum required by the proposed 
Thabametsi mine to supply the coal.64 Given the severity of the water scarcity problems in the Lephalale 
area, and the considerable water requirements of the project (even after mitigation), it is unacceptable, 
and incorrect, to stipulate the impact of Thabametsi’s water use to be ‘low’ and adequately mitigated. 
 

71. The IWULA therefore fails to acknowledge that it is highly likely that Thabametsi’s water use will exacerbate the 
current and future water constraints in the Mokolo catchment (even if MCWAP2 is implemented), and that 
other water users (including farmers and communities) will be adversely affected. As this impact is of major 
importance, and mitigation is not possible due to the inherent minimum water demands of coal-fired power, the 
project is fatally flawed.  
 

72. The impact assessment in section 5.2.2.1 of the IWWMP should be amended to reflect that (even after 
mitigation) it is highly likely that the magnitude of the impact of water use will be high. Our client therefore 
submits that it is unacceptable and irresponsible to proceed with the project, and reiterates that the IWUL 
should not be issued. 

 

73. DWS has an obligation to ensure the efficient and beneficial use of water in the affected region.  It should not, 
with respect, be allocating water to unnecessary (see below) coal-fired power generation instead of applying the 
required risk-averse and cautious approach in ensuring sufficient water to support agriculture and 
urban/municipal use.  The DWS must pay serious regard to the tradeoffs implicit in committing water to thermal 
power generation, given likely future scenarios presented by climate change and the significance (described by 
LDEDET as “the breadbasket and agricultural engine of South Africa” in its Climate Change Response Strategy65) 
and sensitivity of the affected area. Limpopo, as a water scarce province, as mentioned above, is one of South 
Africa’s most sensitive provinces in terms of susceptibility to climate change.66  

 
The power station is not necessary and any minimal benefits from the water uses are outweighed by negative 
impacts 
74. Thabametsi persistently alleges increased electricity demand and the pressure on existing power generation 

capacity67 in an attempt to justify the power station.  This is, however, not correct given: 
74.1. the reduction in electricity demand; and  
74.2. the fact that South Africa’s electricity needs can be met by a much cheaper and less water-intensive 

alternative – renewable energy. 
 

                                                 
61 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), September 2016, Table 6.2, accessed: 
https://www.dwa.gov.za/Projects/Limpopo/documents.aspx 
62 IWWMP, p5-7 
63 Table 2-3, IWWMP. 
64 Surface Water Study, p29 
65 P71 of the LDEDET Provincial Climate Change Response Strategy. 
66 P72 of the LDEDET Provincial Climate Change Response Strategy. 
67 IWULA, p27. 
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75. With increased energy efficiency and more households and businesses defecting from the grid, electricity 
demand is decreasing,68 and is likely to further decrease significantly, rendering large baseload stations such as 
Thabametsi redundant. 

 
76. It must also be pointed out that, while South Africa was previously faced with a crisis of inadequate capacity to 

meet demand, it now faces a different, and unanticipated problem, of electricity oversupply: 
76.1. Eskom now appears to have a surplus of electricity.69  
76.2. The new scheduled completion dates for Medupi and Kusile (originally stated for 2012-2014) have been 

pushed out to 2020 and 2022. This is around the time that Thabametsi is also due to come online.  
76.3. Further, Eskom is investigating a generation fleet renewal process, with plans to push out the dates for 

retirement of the ageing, non-compliant plants in its current fleet.70 Our client will vigorously oppose 
such life extension, but it is referred to here as further evidence of the over-supply of inflexible 
electricity from large, expensive power plants.  

 
77. The consequence of all of this is a potentially huge excess supply around the mid 2020’s of large, inflexible, 

expensive, environmentally and health-harmful coal-fired power, with 20% of existing total generation coming 
online with Medupi and Kusile alone.  
 

78. Even though the development of new electricity generation capacity might be a strategic priority in South Africa, 
there are other electricity generation technologies that require considerably less water than the proposed coal-
fired power plant. These include solar photovoltaic (PV) and wind power, which typically consume up to a 
maximum of 15 l/MWh and 4 l/MWh during operation, respectively.71  
 

79. These technologies also contribute far less towards climate change (and its associated impact on water 
resources) than coal-fired power. This is relevant given the Limpopo province’s vulnerability to climate change as 
highlighted above. Solar PV, wind and other water-efficient technologies should therefore be prioritised over the 
more water-intensive coal-fired power generation (such as the proposed Thabametsi power station).  

 
80. As indicated above, the limited water resources in the Waterberg must be spared for domestic use and 

agriculture, to ensure human health and well-being, as well as food security – these are fundamental human 
rights as entrenched in our Constitution. 

 
81. It also cannot be said that Thabametsi would contribute significantly to the economy or meeting our energy 

demand, when solar and wind power offer a much more cost-effective and efficient alterative to Thabametsi, 
and do not have the same external costs for health and water resources. This is evident from a report by the 
Council for Scientific and Industrial Research (CSIR) titled ‘Least-cost electricity mix for South Africa by 2040’.  It 
confirms that, in addition to coal now being a significantly more expensive energy source than renewable 
energy, it is not needed.72  

 
82. As mentioned above, if there is not sufficient water for Thabametsi to operate for the full anticipated lifespan of 

40 years, it runs the risk of becoming a stranded asset. This risk is made likely by the water constraints in the 

                                                 
68 Eskom has frequently, in recent months, referred to “surplus capacity”.  See this recent Eskom media release of 10 January 
2017 http://www.eskom.co.za/news/Pages/Jann9.aspx.  
69 See http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-
04/rep_id:3650.  Although Eskom now appears no longer to publish these briefings on its site, its recent “system status 
briefings” also made clear that it had surplus capacity; and http://www.eskom.co.za/news/Pages/Jann9.aspx 
70 http://www.eskom.co.za/news/Pages/Apr24.aspx. 
71 (During their operational phase) Madhlopa et al. (2013), Renewable energy choices and  
water requirements in South Africa, Energy Research Centre, UCT, Accessed:  
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2013/13-Madhlopa-etal-
Renewables_and_water.pdf.  
72 Page 29 at http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf.  

http://www.eskom.co.za/news/Pages/Jann9.aspx
http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-04/rep_id:3650
http://www.miningweekly.com/article/eskom-in-desperate-search-for-industrial-customers-as-surplus-grows-2016-11-04/rep_id:3650
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2013/13-Madhlopa-etal-Renewables_and_water.pdf
http://www.erc.uct.ac.za/sites/default/files/image_tool/images/119/Papers-2013/13-Madhlopa-etal-Renewables_and_water.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
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Waterberg, as well as South Africa’s commitments to reducing fossil fuels and carbon emissions, which will result 
in coal supplies and combustion being restricted.  This would mean that water would have been allocated 
inappropriately – and at great cost to competing users – to a stranded asset, with potentially significant negative 
implications for food security and/or human health and wellbeing. 
 

83. Even from a job creation perspective, it cannot be said that licensing Thabametsi is in the public interest.  As 
renewable energy offers significant, and sustainable employment opportunities and would serve as a good 
employment alternative to the temporary and unhealthy employment opportunities that might arise from 
Thabametsi.73 

 
84. Based on the above, licensing Thabametsi would simply mean adding unnecessary additional coal, with high 

water requirements (not to mention its other negative impacts), to our energy mix.  There would be little 
economic benefit, and no benefit to our limited water resources, from the project, particularly when the 
electricity demands that Thabametsi seeks to meet can be met by renewable energy (which would require much 
less water). Licensing Thabametsi would therefore certainly not be in the public interest.   

 

vi. Inadequate public participation 
 
85. We submit that the IWULA does not fairly present the concerns raised by stakeholders during the environmental 

impact assessment (EIA) process with respect to the water use and water quality impacts of the proposed 
project. 

 
86. The IWWMP indicates that it will only address stakeholder concerns “relevant to the water resource 

environment” that were “raised during the EIA Phase of the project for the period December 2012 until May 
2014”,74 and a list of these concerns is presented in table 7.9 of the IWWMP. However, this list omits a number 
of relevant stakeholder concerns raised during the EIA process. The following are a few examples of omitted 
comments, extracted from the EIA Comments and Responses Report:  
86.1. Comment 29: “…I do however believe that the supply of water for the operational phase may be one of 

the biggest issues in the light of pressure on the existing water resource and supply to the area…” (Mr 
Geeringh, Eskom). 

86.2. Comment 31.18: “… [The Draft EIA report] further states that the MCWAP is not a limiting factor in 
terms of water supply. This is a gross exaggeration, particularly in light of the frequent references to the 
water scarce region, the strategic study to be undertaken by DWA, the high demand for water in the 
immediate area and the lack of agricultural cultivation due to water scarcity.” (Ms Doyle, ELA); 

86.3. Comment 31.10: “…It is inappropriate and unacceptable for a project to be considered – let alone be 
approved – in circumstances where the major resource [MCWAP2] might not being available...” (Ms 
Doyle, ELA); and 

86.4. Comment 102: “If water cannot be obtained, industry will not be able to expand their operations. This 
will hinder progress and development in the Waterberg District.” (Mr Snyders, Waterberg District 
Municipality). 

 

87. The omission of numerous relevant stakeholder responses is concerning, and casts doubt on the validity and 
thoroughness of the public participation process. A failure adequately to consider and address public input 
would make any decision to grant the IWULA susceptible to legal challenge. 
 

88. It must also be pointed out that the notification had been preceded by a purported ‘publication’ of the IWULA 
for comment by M2 Environmental Connections (Pty) Ltd (“Menco”) (the consultants appointed by Thabametsi 
to deal with the IWULA), which, we, on our client’s behalf, submitted was not adequate or in line with the 

                                                 
73 http://www.greenpeace.org/international/Global/international/publications/climate/2015/Energy-Revolution-2015-Full.pdf 
at page 90.  
74 IWWMP, p.7-15. 

http://www.greenpeace.org/international/Global/international/publications/climate/2015/Energy-Revolution-2015-Full.pdf%20at%20page%2090
http://www.greenpeace.org/international/Global/international/publications/climate/2015/Energy-Revolution-2015-Full.pdf%20at%20page%2090
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requirements of section 41 of NWA or the constitutional rights to just administrative action75 and access to 
information.76  We wrote to the Minister of Water and Sanitation on 28 October 2016, alerting her to this and 
requesting that she advise urgently whether the email notification was valid; and that she exercise her discretion 
in terms of section 41(4) and call for Thabametsi to publish a notice inviting the public to access, at an accessible 
and appropriate location as well as electronically the full and final IWULA for Thabametsi for 60 days’ comment. 
A copy of this letter is attached marked 5.   

  
89. We also note that a defective notice was published in the local newspaper, the Mogol Pos on 14 October 2016. It 

is defective because: 
89.1. it refers to Thabametsi Power Project (Pty) Limited as the applicant for the IWUL; and 
89.2. it simply provides for a public meeting, but no opportunity to access the IWULA and submit objections 

against it within 60 days in terms of section 41 of the NWA. 
 

90. We subsequently, on 3 November 2016, received an email from Menco to numerous parties, presumably 
registered I&APs, including our client, which confirmed that the IWULA was available for consideration and 
comment; provided for the 60 day commenting period and confirmed where and how I&APs could access the 
IWULA documents and make submissions.  A copy of the notification email is attached marked 6. 
 

91. It is not clear, however, whether a new and correct public notice, providing adequate time and opportunity for 
the public to access and consider the IWULA itself and to submit objections, has now been published.   
 

92. We emphasise the importance of providing members of the public with an adequate opportunity (60 days are 
required in terms of NWA), to consider and comment on an IWULA.  In this regard, we refer to a letter from 
DWS, in respect of the IWULA for another proposed IPP coal-fired power station (Colenso).  In this letter, where 
concerns were raised over the validity of the public participation procedure being followed for Colenso’s IWULA, 
the DWS confirmed that: Colenso had started their public participation for the WULA, with a 30 day commenting 
period, without the WULA being available to the public; that “the public participation process for the WULA does 
not meet the requirements of the NWA”; and that “the documentation that will be submitted as a WULA to DWS 
must (own emphasis) be the same documentation that will be available for public comment”.  A copy of the 
letter is attached marked 7.  

 

v. The consultants of Menco are not registered with SACNASP  
 

93. The authors of the IWULAR are cited as “Johan Maré M.Sc. (Microbiology) and Dwayne Miller B.Sc. 
(Environmental and Biological Sciences)”.77  The IWWMP cites Johan Maré as the “lead EAP” and states that the 
report was compiled by Dwayne Miller as the consultant.78 

 
94. It appears that neither Mr Maré nor Mr Miller is registered with the South African Council for Natural Scientific 

Professions (SACNASP).   

 
95. Section 18(2) of the South African Natural Scientific Professions Act, 2003 (SANSPA) states that: “[a] person may 

not practise in any of the fields of practice listed in Schedule 1, unless he or she is registered in a category 
mentioned in subsection (1)”. The categories listed in subsection (1) include: professional natural scientist, 
candidate natural scientist, and certificated natural scientist.   

 

                                                 
75 Section 33 of the Constitution of RSA. 
76 Section 32 of the Constitution of RSA. 
77 IWULAR, pi. 
78 IWWMP, pi. 



 
 

17 

96. Section 20, which deals with registration, states that “(1) [o]nly a registered person may practice in a consulting 
capacity” and that “(2)(a) [a] person must apply, in the prescribed manner, to the Council for registration in a 
category referred to in section 18(1) and a field of practice listed in Schedule 1”.  

 

97. The fields of practice listed in Schedule 1 include, inter alia, microbiological science; environmental science; and 
biological science.  Professionals practising in these fields are required to be registered. 

 

98. Both Johan Maré (who has an MSc in microbiology) and Dwayne Miller (who has a BSc in environmental and 
biological sciences) would have to be registered in terms of section 18(2) in order to practice in the fields of 
geology, zoology or environmental science. However, this does not appear to be the case, as has been confirmed 
by Merle Grovers at the SACNASP on 8 December 2016. The email confirming this is attached marked 8. 

 
99. Section 27(3) states that “[a] person who is not registered in terms of this Act, may not - (a) perform any kind of 

work identified for any category of registered persons in terms of this section (b) pretend to be, or in any manner 
hold or allow himself or herself to be held out as a person registered in terms of this Act;  (c) use the name of any 
registered person or any name or title referred to in sections 18 and 22; or (d) perform any act purporting or 
calculated to lead persons to believe that he or she is registered in terms of this Act.” A contravention of section 
27(3) is a criminal offence in terms of section 41(1) of the SANSPA. 

 
100. The SANSPA is clear: without registration under the SANSPA, neither Johan Maré nor Dwayne Miller is 

permitted to perform work in the categories listed in 18(1), including that of a professional natural scientist. 
 

101. In light of this apparent non-registration, along with the evident deficiencies and inadequacies in the IWULA, 
our client submits that the IWULA should be rejected. 

 
Conclusion  

 
102. In conclusion, the IWULA is fatally flawed with respect to water use, and fails to adequately address other 

important water-related impacts, as outlined in this submission.  
 
103. In the circumstances, we submit that the IWULA should be refused. 

 
 
Yours faithfully 
CENTRE FOR ENVIRONMENTAL RIGHTS 
 

per:   
 
Nicole Loser 
Attorney 
Direct email: nloser@cer.org.za 
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Our ref: CER12.4 NL/RH 
5 March 2018 

 
Dear Sir 
 
SUPPLEMENTARY OBJECTIONS TO THE WATER USE LICENCE APPLICATION AND INTEGRATED WATER AND WASTE 
WATER MANAGEMENT PLAN FOR THE PROPOSED THABAMETSI INDEPENDENT POWER PRODUCER COAL-FIRED 
POWER STATION 
 
1. We refer to the notification email received from Savannah Environmental (Pty) Ltd on 14 December 2017, giving 

notice of a public meeting and inviting interested and affected parties (“I&APs”) to review the Integrated Water 
and Waste Water Management Plan (IWWMP) (and presumably also the integrated water use licence 
application (IWULA) – although this was not stated in the notice) for the independent power producer (IPP) 
coal-fired power station proposed by Thabametsi Power Company (Pty) Ltd (“Thabametsi”) that will be 
submitted to the Department of Water and Sanitation (DWS). The stipulated deadline for written comments is 
6 March 2018. 
 

"B14"
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2. We submit the following objections to the IWULA and IWWMP on behalf of our clients Earthlife Africa 
Johannesburg1 (“Earthlife”), and groundWork,2 in accordance with section 40(4)(a)(ii) of the National Water Act, 
1998 (NWA). These objections are submitted in addition to, and in supplementation of, our client, Earthlife’s, 
objections of 20 January 2017 (“the initial objections”) – a copy of which is attached (without annexures) as 
annexure A.3 The initial objections were submitted following the initial publication of the IWULA and IWWMP 
documents by M2 Environmental Connection (Pty) Ltd (“Menco”) on 3 November 2017. It is appears that there 
have been some changes to the application documents.  In any event, Earthlife’s initial objections of January 
2017 still stand and must be included as objections to the IWULA along with these objections. 
 

3. The initial objections, highlighted the following as the main grounds for objection to the IWULA:  

 
3.1. the “applicant” stated in the original integrated WUL application report (IWULAR) is not the holder of the 

environmental authorisation for - and accordingly is not the proponent of - the power station project; 
3.2. the IWULA fails to adequately consider the likely effects of the water use on water resources and water 

users and therefore does not meet the requirements of section 27(1)(f) NWA; 
3.3. the water use, if authorised, will have a significant impact on the water resource and water users.  Issuing 

the IWULA would therefore not meet the requirements of section 27(1)(f) NWA; 
3.4. it has not been shown that there will be sufficient water to meet Thabametsi’s own water needs – 

particularly for Thabametsi’s full anticipated lifespan; 
3.5. issuing the IWULA would not result in efficient and beneficial use of water, nor would it be in the public 

interest as required by section 27(1)(c) NWA;  
3.6. adequate public participation procedures have not been followed; and 
3.7. the environmental assessment practitioner (EAP) is not registered with the South African Council for 

Natural Scientific Professions (SACNASP). 
 

4. We note that the substantive concerns highlighted by Earthlife remain largely unaddressed in the updated 
IWULAR of December 2017 and the other IWULA and IWWMP documents made available for comment in 
December 2017, particularly those in paragraphs 3.2 to 3.5 above. 
 

I. INTRODUCTION & BACKGROUND 
 

5. The Thabametsi power station is intended to be developed in 2 phases of approximately 600MW each (with an 
intended total capacity of 1200MW).  It proposes to generate electricity and then sell it to Eskom under the Coal 
Baseload IPP Procurement Programme (CBIPPPP).  Thabametsi was appointed a preferred bidder under the first 
bid window of the CBIPPPP, on 10 October 2016. 
 

6. The power station will – if built – be located in the Mokolo Catchment, one of the most water-stressed 
catchments in South Africa.  For an expensive and unnecessary contribution to the grid, Thabametsi seriously 
threatens the ecosystem and water resources in the catchment, as well as the communities which rely on them.  
Thabametsi’s December 2017 IWULAR inadequately addresses or omits discussion of many of these threats. 
 

7. As described below, the project will receive its water supply for phase one of its operations (630 MW) through 
the permanent relinquishment and transfer of a portion of Exxaro Coal (Pty) Ltd’s (“Exxaro”) water allocation 

                                            
1 Earthlife Africa is a non-profit company, with NPO number 2017/449921/08) that seeks: a better life for all people without 
exploiting other people or degrading their environment; and to encourage and support individuals, businesses and industries to 
reduce pollution, minimise waste and protect our natural resources. See http://earthlife.org.za/. 
2 groundWork is a non-profit environmental justice service and developmental organisation which works on environmental justice 
and human rights issues, focusing on coal, climate and energy justice, waste and environmental health.  It works with South and 
Southern African communities, including community groups based in Mpumalanga namely the Highveld Environmental Justice 
Network.  See http://www.groundwork.org.za/. 
3 A copy of the initial objections with annexures can be made available on request.  

http://earthlife.org.za/
http://earthlife.org.za/
http://www.groundwork.org.za/
http://www.groundwork.org.za/
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from the Mokolo Dam, the largest dam in the Mokolo River catchment.  As we explain further in paragraph16 
below, water demand from the dam will exceed supply by 2020, the year prior to when Thabametsi is expected 
to be operational.   
 

8. The Mokolo Dam’s ability to meet growing demand is dependent on the timely development of the Mokolo-
Crocodile Water Augmentation Project Phase 2 (MCWAP2)—which would transfer water from the Crocodile 
West to the Mokolo River—to assure medium and long-term water supply for the catchment’s rapidly increasing 
developmental and water needs.  However, as discussed in paragraph 17, and in the initial objections,4 
MCWAP2, initially scheduled for commissioning in 2010, is long delayed and faces considerable technical, 
financial, and environmental risks.  It is not certain that the project will be approved, much less by 2020; thus 
potentially threatening current and future water allocations in the catchment.  As discussed further below, 
Thabametsi’s 2017 IWULAR downplays these risks by unconvincingly maintaining that MCWAP2 will alleviate 
the future demand in the region and irrationally claiming that no “other surface water users will be directly 
affected by the authorization of [Thabametsi’s] Water Use License (sic)” because the power plant will use water 
that had already been allocated to Exxaro.5  
 

9. In addition, the report of Brad Udall, Senior Water and Climate Research Scientist/Scholar at the Colorado Water 
Institute in Colorado State University, attached as B,6 finds that climate change is likely to reduce the flow of the 
Crocodile West and Mokolo rivers in the medium- and long-term, thus further reducing the Mokolo Catchment’s 
water yield and reducing the supplemental flow that would be available from MCWAP2.  Thabametsi’s 2017 
IWULAR omits any discussion of the threats of climate change to Thabametsi’s water supply and the likelihood 
of Thabametsi further exacerbating the effects of climate change by utilising and polluting the limited water 
required by communities and the environment.  Mr. Udall’s report is further discussed in paragraphs 69 to 72 
below. 
 

10. The report of Evan Hansen, President of Downstream Strategies, an environmental consulting firm in the United 
States (US), attached marked C, also finds that Thabametsi’s proposed toxic coal ash dump, which will be one 
of the largest in South Africa, presents serious risks to the ecosystem and water resources in the area.  This 
includes that the ash dump would be built over several fault lines, presenting a serious threat to the aquifer, 
surrounding communities and ecosystem, should toxic coal ash leach out.  The threats from Thabametsi’s coal 
ash dump are further discussed in paragraphs 29 to 30 below. 
 

11. The threats highlighted above are made even more unjustifiable by the fact that Thabametsi is unnecessary. 
The motivation for the power plant is premised on the Integrated Resource Plan for Electricity 2010 – 2030 
(“2010 IRP”) promulgated in 2011 by the Department of Energy (“DoE”).  As further discussed in paragraphs 44 
to 53 below, the 2010 IRP is based on outdated and inaccurate assumptions about electricity demand, energy 
pricing, and feasibility of alternative electricity sources, and cannot be reasonably relied upon to justify any 
energy projects.  There is no need for Thabametsi, particularly when alternative electricity sources – which do 
not have the same water (and other multiple negative) impacts – are available. 
 

12. In light of the significant risks of environmental harm (through threats to South Africa’s water resources and 
ecosystems) and harm to human health posed by the Thabametsi project; its potential to become a stranded 
asset due to the risks to its water supply; and because the project is not needed to meet South Africa’s electricity 
needs (nor is it the best or least-cost technology available), our clients strongly object to the granting of a WUL 
to Thabametsi.   
 

13. Below we address, in more detail: 

                                            
4 Paras 50 to 52 of the initial objections. 
5 2017 IWULAR, section 4.7. 
6 The report can also be accessed at the following link https://cer.org.za/wp-content/uploads/2018/03/Udall-Mokolo-Crocodile-
Rivers-Analysis-Notarized-.pdf.  

https://cer.org.za/wp-content/uploads/2018/03/Udall-Mokolo-Crocodile-Rivers-Analysis-Notarized-.pdf
https://cer.org.za/wp-content/uploads/2018/03/Udall-Mokolo-Crocodile-Rivers-Analysis-Notarized-.pdf
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13.1 the water availability in the Mokolo catchment; 
13.2 Thabametsi’s proposed water uses;  
13.3 The pollution risks posed by Thabametsi; and 
13.4 the legal requirements for the issuing of a WUL and the reasons why Thabametsi does not meet these 

requirements.  
 

Water availability in the Mokolo catchment  
 
14. The Mokolo catchment is located in the wider Limpopo Water Management Area (LWMA) North, and it is the 

most-developed catchment in the LWMA North in terms of water usage.7  The Mokolo Dam is the largest dam 
in the LWMA North and provides water for several uses, including: industry such as Eskom’s Matimba and 
Medupi coal-fired power stations; domestic and municipal uses by the Lephalale Local Municipality; mines such 
as Exxaro’s Grootegeluk coal mine;8 and agriculture.9  
 

15. The Draft LWMA North Reconciliation Strategy10 (“Draft Reconciliation Strategy”) predicts “high future water 
requirements” due to the “large amount of mining potential” in the Waterberg Coal Fields, with industrial and 
mining water requirements expected to increase from 27 million m3/annum in 2015 to 110.4 million m3/annum 
in 2040 in the Mokolo catchment.11  In addition, population growth is estimated to increase domestic water 
requirements in the Mokolo catchment from 3 million m3/annum in 2015 to 7 million m3/annum in 2040.12 
 

16. In 2015, the DWS had allocated 39.8 million m3/annum of water from the Mokolo Dam—which would supply 
Thabametsi —to the various uses described above, exceeding its historic firm yield of 38.7 million m3/annum,13 
and the safe yield of the dam (39.1 million m3/annum).14  According to the LWMA North Draft Reconciliation 
Strategy, the dam will be operating at a high risk until the commissioning of MCWAP2, which it expects to 
provide an additional flow ranging from 75 to 100 million m3/annum.15  However, the Draft Reconciliation 
Strategy understates the risk because water requirements in the Mokolo catchment are expected to exceed 
supply by 2019,16 and, as we noted in our January 2017 objections, MCWAP2 has faced significant technical 
issues and delays and is unlikely to be completed by 2020, if at all.  There also is no recognition of the significant 
harm that climate change will have on water availability in the catchment – this issue is addressed further 
below and in the Udall report. 
 

17. Although initially scheduled to be commissioned in 2010,17 at the time of Earthlife’s initial January 2017 
objections, MCWAP2’s scoping phase of its environmental review was set to be completed in April 2017 – this 
following a series of delays for MCWAP2, which the initial objections highlighted.  Still, after almost one year 
scoping had not commenced. Then on 2 March 2018, interested and affected parties received notification from 
Nemai Consulting (the EAP dealing with the environmental impact assessment process) that the scoping report 
would be available for comment from 6 March 2018 (the due date for these objections).  It is still unknown when 
(if at all) MCWAP2 will be operational, and it is doubtful that it will be completed (even if it does obtain the 

                                            
7 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), September 2016, section 1.3.2, 
http://www.dwa.gov.za/Projects/Limpopo/documents.aspx .  
8 http://www.exxaro.com/index.php/where-we-operate/coal/grootegeluk/.  
9 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), sections 1.3.2. and 5.2.2. 
10 No final version has been published. 
11 Ibid. section 1.3.2. and Table 2.3. 
12 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), Table 2.2. 
13 Ibid., Table 4.1.  
14 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), Tables 6.2 and 4.1. 
15 Ibid, section 6.3.2. 
16 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), section 6.3.2, Figures 7.2 and 7.3. 
17 Department of Water Affairs and Forestry, MCWAP Background information Document- Scoping Phase, 
http://www.dwa.gov.za/Projects/MCWAP/Documents/BID%20-%20English%20Phase%202.pdf.  

http://www.dwa.gov.za/Projects/Limpopo/documents.aspx
http://www.exxaro.com/index.php/where-we-operate/coal/grootegeluk/
http://www.dwa.gov.za/Projects/MCWAP/Documents/BID%20-%20English%20Phase%202.pdf
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necessary authorisations) by 2020 (2 years from now), as Thabametsi claims, and as anticipated in the Draft 
Reconciliation Strategy.   

 
18. As mentioned above, the Draft Reconciliation Strategy also did not consider the potential reductions in flow in 

both rivers from climate change (see paragraphs 66 to 74 below for further detail), which would further increase 
potential risk to the water supply from the Mokolo Dam. 
 

19. Perhaps most troubling, and also not mentioned or assessed in the 2017 IWULAR, is that the DWS has not yet 
made any reserve determinations for the LWMA North in terms of, and as required by, section 16 of the NWA. 
In particular no allowance has been made for the ecological reserve – this is the minimum amount of water 
required to protect the aquatic ecosystems of the water resource.18 There has also been no determination of 
the basic human needs reserve – this being the amount of water required in the water resource to meet 
essential needs of individuals. As stated in the Draft Reconciliation Strategy, “[f]or the purpose of this 
[Reconciliation Strategy] [environmental water requirements]19 were not considered as a water requirement as 
such.”20  This is a significant omission.  However, the Draft Reconciliation Strategy did assess, albeit as a paper 
exercise, the effect of implementing the ecological reserve in the study area on the yield of large dams.  The 
Draft Reconciliation Strategy noted that meeting the ecological reserve in the Mokolo River catchment would 
reduce yield by 57%.21  See Figure 1.  The Draft Reconciliation Strategy provides: 

“[I]t is evident that the impact of implementing [ecological reserve] has an adverse effect on the available 
yield.  Almost all of the major dams within the study area will not be able to meet their current allocations 
if the desktop [ecological reserves] are implemented. More detailed studies have to be conducted to better 
quantify the [ecological reserve] and subsequent impact on the yield of large dams for the following phases of 
the Draft Reconciliation Strategy. It might be that a compromise can be made between the [ecological reserve] 
and the impact on the available yield.”22 
 

                                            
18 The Reconciliation Strategy used the term environmental water requirements (EWRS), which is another term for the ecological 
reserve. 
19 See footnote 13 above. 
20 Ibid., section 2.5.4. 
21 Ibid. Figure 4.2. 
22 DWS, Limpopo Water Management Area North Reconciliation Strategy (Draft), section 4.1.1. 



 
 

6 

 
Figure 1: Reduction of the 1:50 year yield as a result of the EWR in the LWMA North; Source: Figure 4.2., LWMA North 
Reconciliation Strategy Draft, September 2016. 

 
20. In summary, Thabametsi’s risk assessments and predictions of future water availability in the Mokolo Dam are 

inaccurate and significantly overstated.  There is a very strong likelihood that there will not be sufficient water 
to meet Thabametsi’s water needs for the expected duration of the power station’s lifespan.     

 
Thabametsi’s proposed water uses 

 
21. As set out above, the IWULA pertains only to phase 1 of the power station project,23 only half of Thabametsi’s 

proposed 1200 MW operating capacity for which it has an environmental authorisation in terms of the National 
Environmental Management Act, 1998 (NEMA).24  The initial objections noted numerous inconsistencies in 
relation to the water requirements for Thabametsi as stipulated in the initial IWULAR.25  The 2017 IWULAR states 
that the water requirements for phase 1 would be 720,000 m3/annum and that the water would be sourced 
from Exxaro through a surrender of a portion of Exxaro’s 7.6 million m3/annum existing water allocation from 
Mokolo Dam.26  
 

22. However, the 2017 IWULAR’s discussion of Thabametsi’s proposed water supply contradicts its other 
statements in the IWULA documents.  Despite the 2017 IWULAR’s claim that Thabametsi will rely on Exxaro’s 
construction and operation of phase 1, other statements in the records made available as part of the IWULA 
note that this allocation would not be available for all of phase 1.  For example: 

 
22.1 Thabametsi’s Final Environmental Impact Report (FEIR) (Appendix 11a of the 2017 IWULAR) states that 

the “project will source its water from the [MCWAP] phase 2 which is scheduled for completion by 
2019/20 … For the construction and early production of the first phase (600MW) the water will be 

                                            
23 2017 IWULAR, Executive Summary and section 2.1.5. 
24 Note however, that Earthlife and groundWork will be instituting review proceedings to review the Minister’s latest decision of 
30 January 2018 to uphold the environmental authorisation for Thabametsi. 
25 P8, initial comments. 
26 2017 IWULAR, Executive Summary and sections 2.1.5 and 2.3.8. 
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sourced from Exxaro Resources who has, amongst others, an allocation for MCWAP phase 1” (emphasis 
added).27  

22.2 The ‘Thabametsi Power Project Water Supply Study (Appendix 20b to the 2017 IWULAR) provides that 
a “MCWAP-2 license (sic) will be applied for by the Thabametsi project. This will include water for the 
initial 630 MW plant and the additional water required for any planned expansion (possible doubling of 
the [power station])” (emphasis added).28  
 

23. These statements suggest that Exxaro’s allocation would be insufficient for the entire phase 1, and that 
Thabametsi would also need to rely on MCWAP2 for most of its phase 1 water requirements.  Thabametsi must 
clarify these discrepancies. It will be impossible for DWS to properly exercise discretion in relation to the IWULA 
if it is not completely clear where and how Thabametsi will obtain its water. This also severely prejudices the 
rights of I&APs to properly consider and comment on the IWULA. 
 

24. There are also further factual inaccuracies and inconsistencies in the 2017 IWULAR as it concludes that the 
“water allocation to the Thabametsi Power Plant will not contribute towards further water scarcity as this 
demand is already encapsulated in Exxaro's water use license (sic)”29 and that “no additional water allocation is 
thus required for the proposed development.”30 The IWULAR further states that the development of MCWAP2 
is expected to be complete by about 2019/20 (which is unlikely as the scoping for the project has only just 
commenced in March 2018) and “will alleviate the future demand for water in the region.”31  The 2017 IWULAR 
also maintains that no “other surface water users will be directly affected by the authorization of [Thabametsi’s] 
Water Use License (sic)” because the power plant will use water that had already been allocated to Exxaro.32  As 
discussed below at paragraphs 54 to 64, our clients dispute these conclusions. 

 
Potential threats from Thabametsi’s coal ash disposal 

 
25. Although circulating fluidized bed (CFB) boiler technology gives Thabametsi the ability to burn low-grade coal 

from the Grootgeluk Coal Mine, because of the low calorific value of the waste coal, Thabametsi will have to 
burn twice as much coal per annum to generate as much electricity as a plant burning higher grade coal.33 
Consequently, CFB power plants produce several times more coal ash, or toxic waste, per megawatt of power 
than pulverised coal power plants operated by Eskom.  
 

26. Coal ash, also known as coal combustion residue (CCR), is a toxic waste that is dangerous to the environment 
and human health.34  Coal ash often contains high, and potentially toxic, concentrations of many substances 
that can pollute any water that comes into contact with the ash.35  That polluted water is commonly called 
leachate, and it tends to be alkaline (high pH) and enriched in numerous trace elements, especially sulphate, 
boron, iron, aluminium, and zinc as well as toxic heavy metals, such as antimony, arsenic, barium, cadmium, 
chromium, lead, manganese, mercury, molybdenum, selenium and vanadium.36     

                                            
27 FEIR, section 3.2.1. 
28 Water Supply Study, section 6.3. 
29 2017 IWULAR, section 2.4.1. 
30 2017 IWULAR, section 4.7. 
31 IWULAR sections 5 and 2.3.7. 
32 2017 IWULAR, section 4.7. 
33 Food and Agricultural Organization of the United Nations. Energy Conservation in the Mechanical Forest, (1990), Appendix IV, 
Table 1. Comparative heating values of various commercial fuels, available at http://www.fao.org/docrep/t0269e/t0269e0c.htm.  
34 See, e.g., Rowe, L.C., Hopkins, W.A., Congdon, J.D. (2002). “Ecotoxicological Implications of Aquatic Disposal of Coal Combustion 
Residues in the United States: A Review.” Environmental Monitoring and Assessment 80: 207; Physicians for Social Responsibility, 
Coal Ash: Hazardous to Human Health, http://www.psr.org/resources/coal-ash-hazardous-to-human-health.html; Physicians for 
Social Responsibility and Earthjustice, Coal Ash: The toxic threat to our health and environment (September 2010),  
http://www.psr.org/resources/coal-ash-the-toxic-threat-to-our-health-and-environment.html. 
35 Hansen Report, sections 2.1-2.3. 
36 Hansen Report, section 2.1. 

http://www.fao.org/docrep/t0269e/t0269e0c.htm
http://www.psr.org/resources/coal-ash-hazardous-to-human-health.html
http://www.psr.org/resources/coal-ash-the-toxic-threat-to-our-health-and-environment.html
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27. Numerous researchers have observed worldwide the adverse environmental impacts caused by the leaching of 

coal ash to groundwater and surface waters from both old and new ash deposits.37  Recent data analyses of coal 
ash contamination of groundwater resources from coal-fired power plants in the US have found high levels of 
radioactivity in the groundwater, with the levels far exceeding the Environmental Protection Agency’s (EPA) 
drinking water standards.38 Leaching takes place from both old and new sites, and peak leaching of hazardous 
chemicals occurs many decades after disposal and can persist for hundreds of years.39  Thus, ash disposal sites 
are potential sources of extensive groundwater and surface water contamination for many decades after ash 
deposition has ceased.40 

28. According to the 2017 IWWMP, Thabametsi will operate an ash dump on 270 hectares for 30 years to store its 
toxic waste,41 while the IWULAR stipulates a an operational life of 40 years for the ash dump.42 The dump would 
have a storage volume of 200 million m3 (although this amount varies in different documents)43  and an overland 
conveyor will transport ash to it from the power plant at a rate of 600 tons per hour (although the 2017 IWULAR 
notes it would be 280 tons per hour).44  Three large pollution control dams (PCDs) are proposed (33,000m3, 
56,000m3, and 75,000m3), although only the 56,000m3 PCD would be constructed for phase one.45 
 

29. The report of Evan Hansen, M.S., identifies multiple threats to water resources from Thabametsi’s proposed 
coal ash dump. Mr. Hansen has more than 20 years of experience in evaluating environmental impact 
assessments of coal-fired power stations, open-pit and mine-reclamation disposal of coal ash, and the 
associated impacts of coal ash on surface and subsurface geologic media (e.g., groundwater) in the US.  After 
reviewing Thabametsi’s water use licence application documents, Mr. Hansen concluded: 
 
“Overall, I find that the mitigation measures are insufficient, and the chosen site is unsuitable, to properly 
minimize the risk of groundwater, surface water, and wetland impacts from the very large proposed coal ash 
dump and related infrastructure. Once contamination occurs in groundwater, in particular, it may threaten 
human health and the environment for decades or longer.”46 
 

30. Mr. Hansen’s findings are briefly summarised here: 
 

30.1 Thabametsi appears to have underestimated its coal ash production rate by half.  Mr. Hansen explains: 
“If the CCR production rate should, in fact, be doubled, then a coal ash dump of twice the planned size 
would be required.  Doubling the size of an already-large coal ash dump would store an even larger mass 
of CCR-related pollutants on an inappropriate site, with the potential to further harm human health and 
the environment.”47 

                                            
37 See Office of Solid Waste & Emergency Response, EPA, Human and Ecological Risk Assessment of Coal Combustion Wastes 2-4 
(draft) (Apr. 2010) at 4-11.  
38 See https://earthjustice.org/news/press/2018/groundwater-monitoring-reveals-widespread-radioactivity-at-duke-energy-
coal-plants.  
39 Ibid. 
40 Sandhu, S.S., Mills, G.I., Sajwan, K.S. (1993). “Leachability of Ni, Cd, Cr, and As from Coal Ash Impoundments of Different Ages 
on the Savannah River Site.” In Keefer, R.F., Sajwan, K. S. [eds.], Trace Elements in Coal and Coal Combustion Residues. Lewis 
Publishers: Boca Raton. 
41 2017 IWWMP, p. 2-3. 
42 P16, IWULAR. 
43 See Hansen Report, section 3.1. 
44 2017 IWWMP, Table 2-3; 2107 IWULAR, Table 4-2. 
45 Ibid. 
46 Hansen Report, section 4. 
47 Hansen Report, section 3.2. 

https://earthjustice.org/news/press/2018/groundwater-monitoring-reveals-widespread-radioactivity-at-duke-energy-coal-plants
https://earthjustice.org/news/press/2018/groundwater-monitoring-reveals-widespread-radioactivity-at-duke-energy-coal-plants
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30.2 Thabametsi’s estimate of its coal ash production varies in different documents in the record, ranging 
from 95 million to 257 million tons over 40 years.  These discrepancies must be corrected.48 

30.3 Because the proposed coal ash dump is very large—almost four times larger than those proposed by the 
proposed Khanyisa and KiPower coal IPP power stations—the threat to the environment and human 
health is much greater, should mitigation measures fail.49  As indicated, it is also possible that 
Thabametsi has underestimated its coal ash production by half, which would result in an even larger ash 
dump. 

30.4 The proposed ash dump threatens groundwater because it is sited on top of faults.50  Siting the coal ash 
dump and PCDs so close to the Daarby Fault, and directly on top of two additional faults, presents 
significant risks to groundwater, because they will facilitate rapid movement of contaminants from the 
ash dump, should CCR-related pollutants be released. The faults may also make it difficult or impossible 
to effectively monitor groundwater.  Further, Figure 2 of Thabametsi’s EMP (the Layout Plan) omits the 
east-west faults, an important omission. The Layout Plan should be revised to include the two east-west 
trending faults that underlie the proposed coal ash dump, and Thabametsi’s modelling of the potential 
pollution plume must include all nearby faults. The proposed siting of the coal ash dump does not 
conform to Thabametsi environmental authorisation (section 17.2.11) because it is not “located away 
from faults” as required by the authorisation. 

30.5 The groundwater monitoring programme is insufficient because it does not include a full set of key coal-
ash related pollutants, it does not require monitoring at wells surrounding the site in all directions, and 
it does not account for the area’s faults, which may make it difficult or impossible to effectively monitor 
groundwater.51  

30.6 The coal ash dump’s leachate protection system does not conform to accepted international best 
practice standards, and will be too thin (only about half the thickness of that required by US standards).52 

 
Legal requirements for issuing a water use licence 
 
The Constitution 
 
31. Issuing Thabametsi with a WUL could pose significant risks to environmental and human health.  In this regard, 

the fundamental constitutional rights to an environment not harmful to health and wellbeing,53 and the right of 
access to sufficient food and water54 are relevant. 
 

32. Section 7 of the Constitution places an obligation on the State to respect, protect, promote and fulfil the rights 
in the Bill of Rights. 

 
National Water Act 
 
33. Section 3 of the NWA confirms that the National Government, acting through the Minister, is the public trustee 

of the nation’s water resources.  It confirms that the Minister has a duty to ensure that water is protected, used, 
developed, conserved, managed and controlled in a sustainable and equitable manner, for the benefit of all 
persons and in accordance with its constitutional mandate.55 The Minister is ultimately responsible to ensure 

                                            
48 Hansen Report, section 3.1. 
49 Hansen Report section 3.1. 
50 Hansen Report, section 3.3. 
51 Hansen Report, section 3.4. 
52 Hansen Report, section 3.6. 
53 Section 24 of the Constitution guarantees the right to an environment that is not harmful to health or wellbeing. It also 
guarantees the right to have the environment protected for the benefit of present and future generations. 
54 Section 27 of the Constitution confirms that everyone has the right of access to, inter alia, sufficient food and water. The state 
must take reasonable legislative and other measures, within its available resources, to achieve the progressive realisation of each 
of these rights. 
55 Section 3(1), NWA. 
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that water is allocated equitably and used beneficially in the public interest, while promoting environmental 
values.56 
 

34. Section 27 of the NWA states that a responsible authority must take into account all relevant factors in issuing 
a general authorisation or WUL. These relevant factors include:  
 
(a) existing lawful water uses; 
(b) the need to redress the results of past racial and gender discrimination; 
(c) efficient and beneficial use of water in the public interest; 
(d) the socio-economic impact – 

(i) of the water use or uses if authorised; or 
(ii) of the failure to authorise the water use or uses; 

(e) any catchment management strategy applicable to the relevant water resource; 
(f) the likely effect of the water use to be authorised on the water resource and on other water users; 
(g) the class and the resource quality objectives of the water resource; 
(h) investments already made and to be made by the water user in respect of the water use in question; 
(i) the strategic importance of the water use to be authorised; 
(j) the quality of water in the water resource which may be required for the Reserve and for meeting international 

obligations; and 
(k) the probable duration of any undertaking for which a water use is to be authorised. 
 

35. As discussed below, the application of many of these factors weighs heavily against issuing a WUL to 
Thabametsi. 

 
II. APPLICATION OF THE SECTION 27 NATIONAL WATER ACT FACTORS TO THABAMETSI SHOULD RESULT IN THE 

DENIAL OF ITS WATER USE LICENCE  
 

36. The section 27 factors, which the Director General must – as a minimum - take into account in deciding whether 
to issue a WUL weigh heavily against Thabametsi. 
 

37. The power output and any so-called socio-economic benefits claimed for Thabametsi are significantly 
outweighed by the risks that Thabametsi poses to water sources, water supply (including its own water supply),   
and the harm the project would cause to existing water users and the ecosystem.   

38. The remainder of this section discusses the most problematic factors as applied to Thabametsi. 
 
Existing lawful water users 

 
39.  The 2017 IWULAR mentions only Exxaro’s allocation to Thabametsi as an existing lawful water user.57  However, 

as discussed below, the water availability in the Mokolo catchment is threatened by climate change and over-
allocation of the resource, putting at risk the water supply for all water users in the catchment.  Thabametsi 
would be taking a large amount of water over 40 years58 (although in other parts of the IWULAR a lifespan of 30 
years is provided59), and as discussed below, the power station is not needed to meet South Africa’s energy 
requirements. 
 

40. The potential harm from the proposed project’s water use on the existing lawful water uses in the area is high.  
This factor weighs strongly against issuing a licence. 

                                            
56 Section 3(2), NWA. 
57 2017 IWULAR, section 4.1. 
58 P16 and 33, IWULAR. 
59 Pvii, IWULAR.  
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Efficient and beneficial use of water in the public interest 
 

41. Thabametsi’s water use would not be efficient or beneficial, nor would it be in the public interest. 
 

42. Thabametsi’s 2017 IWULAR claims that it has met this requirement by merely stating that, “[p]otable water will 
be obtained from the allocation made to Exxaro, as will water required for power generation activities. This 
water will be treated by the applicant to the applicable standards for utilisation within the Thabametsi Power 
Plant. The taking of water from the allocated MCWAP phase 1 has triggered several concerns related to 
sustainable water supply to the region.”60   
 

43. This s27 NWA consideration weighs heavily against Thabametsi because: 
 

43.1 Thabametsi is not needed to meet South Africa’s energy needs; 
43.2 the risk from the power plant to the ecosystem, water resources and nearby communities dwarf any 

limited benefits and would be against the public interest; and  
43.3 the project is at high risk of becoming a stranded asset, due to (inter alia) an unsustainable water supply, 

which would also not be in the public interest. 

i. Thabametsi is not a beneficial use of water or in the public interest because it is not needed to meet South 
Africa’s energy needs  

 
44. Thabametsi’s FEIR states that the need and desirability of the project is premised on the DoE’s 2010 IRP.  The 

2017 IWULAR provides that “[t]he electricity demand in South Africa is placing increasing pressure on existing 
power generation capacity. The National Integrated Resource Plan (IRP) developed by the Department of Energy 
has identified the need for power generation from coal as part of the technology mix for power generation in 
the country in the next 20 years. This power station is intended to be an IPP project to alleviate pressure on 
Eskom’s base load power supply in the short to medium term through independent power generation.”61 
 

45. The justification provided in the FEIR demonstrates a fundamental misunderstanding of South Africa’s current 
energy landscape. 
 

46. The IRP is intended by government to be a “living plan” which is updated every two years;62 yet, although an 
update is currently underway, the 2010 IRP has yet to be revised and circumstances around electricity demand, 
renewable technologies, and prices have changed drastically since the 2010 IRP was promulgated. A draft base 
case and assumptions for a revised IRP was published in 2016, but this has been the subject of much contention 
and a revised IRP is still awaited. 
 

47. The outdated, but currently in force, 2010 IRP assumptions on projected energy demands are too high.  For 
example, the 2010 IRP estimated electricity demand in 2016 to be approximately 310 terawatt-hour (TWh) per 
year, whereas actual demand was just above 250 TWh per year.63  The 2010 IRP estimated demand in 2020 to 
be about 350 TWh per year, whereas the Council for Scientific and Industrial Research (CSIR) has forecast it to 
be 288 TWh per year.64  In 2017, Eskom forecast demand in 2020 to be just over 270 TWh per year at a high 

                                            
60 IWULAR, section 4.3.1. 
61 2017 IWULAR, section 4.11.1. 
62 P7, 2010 IRP. 
63 Council for Scientific and Industrial Research (CSIR), Least-cost electricity mix for South Africa by 2040 Scenarios for South Africa’s 
future electricity mix (3 November 2016), http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-
3Nov2016_FINAL.pdf.at 10. 
64 Council for Scientific and Industrial research (CSIR), Least-cost electricity mix for South Africa by 2040 Scenarios for South Africa’s 
future electricity mix (3 November 2016), http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-
3Nov2016_FINAL.pdf. 

http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
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growth rate scenario.65  The CSIR concluded in a recent study: “The demand forecast is now significantly lower 
than in IRP [2010 and] [t]he costs of solar PV and wind are significantly lower than predicted in IRP [2010].”66   
 

48. Moreover, although Eskom was facing an energy crisis at the time of the 2010 IRP, it now has excess supply of 
5600MW at peak demand, which is over and above a reasonable reserve margin required for system security.67 

 
49. A November 2017 study by Meridian Economics (“Meridian Study”) explains: 

 
“Having recently suffered from capacity shortages, Eskom's inflexible construction programme has now 
resulted in a significant and growing surplus of expensive generation capacity.  Recently, the Minister of 
Finance, Mr Gigaba indicated that Eskom has a surplus capacity of 5 GW (Creamer, 2017).   Eskom’s Medium-
term System Adequacy Outlook (MTSAO) (Eskom, 2017a), published in July, estimates excess capacity of 
between 4 and 5 GW in 2019/20, assuming a higher demand than is currently experienced (Eskom, 2017a).  
The latest MTSAO (Eskom, 2017b) indicates an expected excess capacity of just over 8 GW in 2022 based on 
their low demand scenario.”68 

 
50. The 2010 IRP also significantly overstated the cost of renewable energy sources, estimating that the cost of solar 

and wind energy would be between approximately 1-2 rand per kWh in 2015 and 1 rand per kWh respectively, 
while the actual cost, in the latest round of the renewable energy IPP programme, was 0.62 rand per kWh for 
both.69    
 

51. The need for coal-fired power has also decreased with lower energy demand and the high costs of coal in 
relation to renewable sources.  The Meridian Study, relying on system modelling by CSIR, concludes that Eskom 
should accelerate the decommissioning of three of its older coal-fired power stations (Hendrina, Grootvlei, 
and Komati) and curtail the completion of Kusile units 5 and 6 in order to save costs.  The report finds that 
these interventions can be achieved without affecting security of supply and they could save Eskom up to R17 
billion.70 
 

52. Notably, CSIR’s system analysis for the study found that all of South Africa’s projected energy demands in both 
moderate and high demand scenarios can be met by new solar PV and wind, and without any new coal or 
nuclear energy, including the preferred CBIPPPP bidders, Thabametsi and Khanyisa.71  The Meridian study also 
found  
 

“[i]n both demand scenarios, coal-fired power stations provide most electrical energy until about 2025, after 
which coal's contribution starts to decline (as older coal-fired plants are decommissioned). No new coal-fired 
power is built after Kusile (which is taken as committed in the reference scenarios), as new coal is simply no 
longer competitive. Demand is met primarily from new solar PV and wind generation. Renewable energy is 
supplemented by flexible technologies; storage (pumped storage and batteries) and open-cycle gas turbines 

                                            
65 Eskom, Medium-term System Adequacy Outlook 2017 to 2021 (31 July 2017), 
http://www.eskom.co.za/Whatweredoing/SupplyStatus/Documents/2017to2021MedTermSysAdequacyOutlook31Jul2017.pdf.  
66 Council for Scientific and Industrial research (CSIR), Least-cost electricity mix for South Africa by 2040 Scenarios for South Africa’s 
future electricity mix (3 November 2016), http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-
3Nov2016_FINAL.pdf. 
67 Eskom, Eskom is now delivering excess electricity capacity to power SA’s economic growth (24 January 2017), 
http://www.eskom.co.za/news/Pages/Jann24.aspx; Meridian Economics, Eskom’s Financial Crisis And The Viability Of Coal-Fired 
Power In South Africa Implications For Kusile And The Older Coal-Fired Power Stations (15 November 2017), 
Http://Meridianeconomics.Co.Za/Wp-Content/Uploads/2017/11/Eskoms-Financial-Crisis-And-The-Viability-Of-Coalfired-Power-
In-SA_ME_20171115.Pdf.  
68 Meridian Study, p. iii. 
69 Ibid., at p. 6. 
70 Meridian Study, pp. iii-v. 
71 Meridian Study, section V. 

http://www.eskom.co.za/Whatweredoing/SupplyStatus/Documents/2017to2021MedTermSysAdequacyOutlook31Jul2017.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
http://www.ee.co.za/wp-content/uploads/2016/11/RE-Futures-Windaba-CSIR-3Nov2016_FINAL.pdf
http://www.eskom.co.za/news/Pages/Jann24.aspx
http://meridianeconomics.co.za/wp-content/uploads/2017/11/Eskoms-financial-crisis-and-the-viability-of-coalfired-power-in-SA_ME_20171115.pdf
http://meridianeconomics.co.za/wp-content/uploads/2017/11/Eskoms-financial-crisis-and-the-viability-of-coalfired-power-in-SA_ME_20171115.pdf
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for peaking. In the high demand scenario, combined cycle gas turbines are deployed after 2040. No new nuclear 
plants are built in any scenario either. Coal and nuclear are no longer a part of South Africa's least cost 
electricity mix” (emphasis added).72 

 
53. In summary, where there is no stress to the national grid (but rather, excess capacity), nor a need for any new 

coal capacity to meet South Africa’s electricity needs, Thabametsi’s water use would not be an efficient or 
beneficial use of water in the public interest.   

ii. Thabametsi is not in the public interest because it would harm other water users and the surrounding 
ecosystem 

 
54. As discussed above, and in the report of Evan Hansen, M.S. (referred to above and attached marked C), water 

pollution from Thabametsi’s coal ash dump threatens the ecosystem and other water users in the area.  
 

55. Furthermore, in a catchment where demand exceeds supply, and the future supply of water is uncertain, an 
allocation to an unnecessary coal-fired power station seriously threatens the water supply for existing water 
users, including domestic users, the ecological reserve, and agriculture.   
 

56. The initial objections noted that Thabametsi “fails to acknowledge that it is highly likely that Thabametsi’s water 
use will exacerbate the current and future water constraints in the Mokolo catchment (even if MCWAP2 is 
implemented), and that other water users (including farmers and communities) will be adversely affected.”73  
 

57. In response to these concerns the EAP, Menco, explained: 
 
“[w]hilst there may be uncertainty in respect of the MCWAP2, the DWS, in their draft reconciliation strategy has 

recognized the development of the Thabametsi Coal Mine and has further recognized that it ‘will not have a 
significant impact of the water availability’ as a result of the MCWAP-2A.  Earthlife cannot then object to the 
IWULA on the basis that it is likely to exacerbate current and future water supplies when the DWS has clearly 
considered the issue and has advised otherwise. Whilst we note that the Mokolo Dam appears to be fully 
allocated and is currently operating at high risk, there is already a current allocation to Exxaro and that is the 
allocation that Thabametsi proposes to use to source its water for phase 1. We emphasize that MCWAP-2A 
would be operational by 2019 and is expected to transfer 100 million m3/a into the Mokolo River catchment. 
Given that the Project will become operation (sic) in 2021, well after the Mokolo River catchment area will 
increase in water supply, the IWULA is not likely to exacerbate current and future water supplies.”74 
 

58. This is consistent with the findings of Thabametsi’s Water Requirement and Supply Study, which acknowledges 
that “the safe yield of Mokolo Dam will shortly be exceeded” and concludes: “Most deficit situation (sic) will be 
remedied assuming MCWAP-2 comes on line by about 2020.”75  It is also supported by the 2017 IWULAR’s 
conclusions that MCWAP2 will alleviate the future demand in the region and that no “other surface water users 
will be directly affected by the authorization (sic) of [Thabametsi’s] Water Use License” because the power plant 
will use water that has already been allocated to Exxaro.76  
 

59. Thabametsi’s position is unreasonable and lacks merit for several reasons.  
 

                                            
72 Meridian Study, p. 28. 
73 CER objections, p. 13. 
74  Appendix 21 to the 2017 IWULAR, Draft Public Participation Progress Report for Thabametsi Power Company (Pty) Ltd in terms 
of the Public Participation Guideline Document, Government Gazette Notice 807 of 10 October 2012 (October 2016), pg. 56 of the 
PDF document. 
75 Water Requirement and Supply Study, Appendix 20b, p. 9. 
76 2017 IWULAR, section 4.7. 
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60. As discussed above and in the initial objections, MCWAP2 is long delayed and unlikely to be completed by 2020, 
if at all.  Relying on MCWAP2 to alleviate future demand in an over-allocated catchment is speculative and risky.  
 

61. Contrary to Thabametsi’s claim, if Exxaro is not using its water, it should not automatically be approved for 
Thabametsi without regard to whether the power station’s proposed use is beneficial and in the public interest.  
Indeed, Exxaro’s transferring of its unused water to an unnecessary power plant in a catchment where future 
water security is at risk would threaten other water users, including the water required to meet domestic and 
environmental needs.  In this highly-stressed catchment, even if Exxaro kept its unused allocation, it would be 
to the detriment of other water users. Thabametsi’s position is even more untenable considering that, as 
mentioned in paragraph 19 above, DWS has failed its legal obligation to allocate water for the ecological reserve 
and for basic human needs, which takes priority over all other water allocations.   

 
62. As set out above, formally allocating for the ecological reserve (which the DWS is legally obliged to do) would 

result in a 57% percent reduction in the Mokolo Dam’s yield.  As mentioned in Earthlife’s initial objections. “in 
the event that basic human needs and environmental needs are not given precedence as required and the limited 
water is provided to Thabametsi instead, this could have significant impacts for the [environment] and human 
health – resulting in breaches of fundamental constitutional rights to a healthy environment and the right of 
access to sufficient food and water.”77 
 

63. Moreover, as we discuss below (at paragraphs 66 to 73), climate change — a threat that the 2017 IWULAR omits 
to consider — is likely to reduce water flows in the Mokolo and Crocodile West catchments. This would further 
reduce the Mokolo Dam’s yield with or without the implementation of MCWAP2.  Thabametsi cannot make 
reasonable or accurate assertions about its potential impact on existing water users without assessing climate 
impacts.  
 

64. In summary, DWS, as the public trustee of water resources, is responsible for ensuring that water is used 
beneficially in the public interest, while promoting environmental values.  In the highly-stressed Mokolo 
catchment, the needs of existing users, in particular domestic users and the ecological reserve, must take 
precedence over an unnecessary and harmful power station. 

iii. Thabametsi is not in the public interest because it is at risk of becoming a stranded asset 
 

65. As discussed above, Thabametsi’s 2017 IWULAR has inadequately considered the availability of water for the 
project’s anticipated 40 year lifespan (this being the lifespan stipulated in the IWULAR).78    
 

66. In addition, the initial objections noted that Thabametsi did not consider the risks to Thabametsi’s water supply 
from climate change.  Although Thabametsi appended a climate resilience assessment (CRA) report to its 2017 
IWULAR, the 2017 IWULAR omits any discussion or assessment of the potential threats to its sustainable 
operation and intended water uses from climate change. This is a fatal flaw. 
 

67. The CRA found that climate change is a high risk to the availability of water resources in the Mokolo Catchment.79  
It noted that different climate change models predict precipitation as increasing or decreasing, making it difficult 
to make clear predictions about future rainfall.  It however noted that climate change projections for the region 
indicate a likely increase in drought conditions and higher temperatures, which would reduce water availability. 
However, the CRA explained: 

 
“It is important to note that a change in rainfall results in amplified hydrological impacts – i.e. a 10% reduction 
in precipitation can have a much greater reduction in water availability (DWS 2013).  It is also important to 

                                            
77 CER 2017 Objections, para. 57. 
78 CER comments, section iv. 
79 CRA pp. 31, 56 and p. xi. 
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note that climate-related variables will have an impact on water resources; notably, higher temperatures are 
likely to bring about increased evaporation losses from dams and rivers, and increased irrigation water 
requirements.”80 

 
68. Importantly, the CRA noted that climate change “risks and impacts do not appear to be considered in the context 

of basin-level programs, including the Crocodile West River Reconciliation Strategy 2012 and the draft Limpopo 
WMA North Reconciliations Strategy 2016, both relevant to this project, adding uncertainty in the extent to 
which proposed allocations will be met in the context of a changing climate.”81  The CRA concludes that water 
availability in the Mokolo Catchment is at high risk until MCWAP2 comes online, but that “there is some 
uncertainty in relation to the surplus that will be available from this catchment versus future demand in the 
Lephalale area.”82 
 

69. The report of Brad Udall further addresses the risks from climate change to the Mokolo and Crocodile West 
catchments.  Mr. Udall’s analysis finds that it is “virtually certain” that the Mokolo and Crocodile West 
catchment will warm in the 21st century, between approximately 2°C or 5°C, depending on how much 
greenhouse gases humans emit.83  He further finds that precipitation in the catchment is likely to decrease or 
stay the same as the world warms, with greater decreases possible with higher warming.  He concludes: “The 
strong preponderance of scientific evidence from all recent and relevant scientific studies indicates that flows 
in the Mokolo and Crocodile (West) rivers will likely decline as the 21st century warms. Even if some increases 
in precipitation were to occur, flows will still decline due to higher evaporation and evapotranspiration” 
(emphasis added).84 
 

70. Mr. Udall further concludes: 
 

“To counteract these temperature-induced flow declines, consistent yearly increases in precipitation of 
approximately 10% to 17% would be needed.  This seems unlikely given the model results from the IPCC and 
especially from the SA Atlas.  And were precipitation decreases to occur, river flow would drop by even more 
than the pure temperature-induced declines calculated above. Thus, it seems very likely that Mokolo and 
Crocodile (West) River flows will decline as the 21st century unfolds, with the decline proportional to the 
temperature increase. This finding is considered very likely” (emphasis added).85 

 
71. Mr. Udall also finds that the incident of flash droughts would also increase due to longer dry periods between 

precipitation. 86  
 

72. In summary, Mr. Udall concludes: “Given all of these results, South African water and infrastructure planners 
and government should prepare for significant Mokolo and Crocodile (West) River flow reductions and refrain 
from actions that will increase the risks of undesired outcomes. Maladaptive actions would include increasing 
the demands on these already over-allocated water systems, and contributing to additional warming by 
increasing emissions of greenhouse gasses through the construction of long-lasting, new coal-fired power 
plants.”87   
 

73. The serious threats to Thabametsi’s water supply, including from climate change, increase its risk of becoming 
a stranded asset.   

                                            
80 CRA, p. 31. 
81 CRA, p. 31 (emphasis added). 
82 CRA, p. 56. 
83 Udall Report pp. 10, 27. 
84 Udall Report p. 27 (emphasis added). 
85 Udall Report, p. 27 (emphasis added). 
86 Udall Report, p. 27. 
87 Udall Report, p. 28. 
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74. The 2017 IWULAR’s failure to discuss the CRA’s findings is a highly problematic and fatal omission.  In the case 

of Earthlife Africa Johannesburg (“Earthlife”) v the Minister of Environmental Affairs and Others,88 the court 
confirmed that climate change impacts are relevant considerations that need to be considered as part of an 
environmental impact assessment for a proposed coal-fired power station.  Judge John Murphy confirmed that 
broader impacts must be considered; such as consideration of the fact that the power station will be based in a 
water-stressed region thereby “aggravat[ing] the impact of climate change in the region by contributing to 
water scarcity, raising in turn questions about the viability of the power station over its lifetime.”89  

 
*** 

 
75. In summary, where there is evidently no stress to the national grid nor a need for any new coal capacity to meet 

South Africa’s electricity needs, there are real risks that Thabametsi will become a stranded asset, and will pose 
significant threats to the water resources from toxic pollution emanating from the project’s ash dump.  
Thabametsi’s water uses would therefore not be an efficient and beneficial use of water in the public interest.  
This factor weighs heavily against granting Thabametsi’s IWULA. 
 

Socio-economic benefits  
 

76. The 2017 IWULAR provides that the main socio-economic benefits of the project are through job creation, 
increasing the tax base, and providing the electricity output allegedly needed by South Africa.90  With respect to 
the latter point, the 2017 IWULAR states:   

 
“Without the new proposed coal-fired power station in Lephalale, an alternative means of generating an 
additional 630 MW capacity would be required to be sought from another power generation source or a similar 
source in another area. However, as more than 50% of the remaining coal reserves in the country are located 
in the Waterberg area, and optimal grid connection opportunities are available, not developing the Project on 
the proposed site would see such an opportunity being lost. … Without the implementation of this Project, this 
will not be achieved, and the greater power supply in the country will be compromised in the near future. This 
has potentially significant negative impacts on economic growth and social well-being. In addition, limitations 
on electricity supply may impact quality coal for domestic purposes, collection of wood from natural areas, 
etc.”91 

 
77. This again demonstrates that Thabametsi’s main justification for the power station is based on an outdated 

disconnect with current energy and socio-economic realities.  As clearly shown above, there is no need for new 
electricity capacity in South Africa, particularly not from coal.  If anything, given the escalating costs of coal-fired 
electricity, this project will have negative impacts for the economy. It is not in the public interest to provide 
expensive coal-fired electricity (without even considering externalities) when more affordable and healthier 
renewable alternative energy sources are available.  
 

78. The limited claimed job benefits from the project are minimal compared to the socio-economic harm from the 
power plant.  For example, Thabametsi does not mention the high external climate, air, and water pollution 
costs of coal-fired power generation, or the threat from the project to the water supply of existing water users.   

 
79. When these factors are taken into consideration, the socio-economic costs would far outweigh Thabametsi’s 

benefits.  This factor thus also weighs strongly against issuing the licence. 

                                            
88 Earthlife Africa Johannesburg v Minister of Environmental Affairs and Others (65662/16) [2017] ZAGPPHC 58; [2017] 2 All SA 
519 (GP) (8 March 2017).  
89 Para 44, Thabametsi judgment. 
90 2017 IWULAR, section 4.4 and 4.5. 
91 2017 IWULAR, section 4.5. 
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The likely effect of the water use to be authorised on the water resource and on other water users 
 

80. In support of this factor, the 2017 IWULAR states that several surface water users dependent on water supply 
from the Mokolo Dam Water Scheme had been identified within close proximity to the project site.  However, 
it again asserts that, because it is receiving its water supply from Exxaro, “no additional water allocation is thus 
required for the proposed development and it is thus not anticipated that any other surface water users will be 
directly affected by the authorization of the Water Use License (sic).” 
 

81. For the reasons discussed above, Thabametsi’s assertion is incorrect.  This factor weighs heavily against 
Thabametsi being granted a WUL. 
 

Investments already made and to be made by the water user in respect of the water use in question 
 

82. In response to this factor, the 2017 IWULAR states: “[t]he applicant has appointed various specialists to conduct 
environmental investigations in support of the Environmental Impact Assessment and Water Use License 
Application.”92  It then lists the various permits it has applied for and/or received. 
 

83. Any time and costs incurred by Thabametsi thus far in relation to the project are the ordinary costs incurred in 
securing all the necessary regulatory approvals for a power plant and are taken at the company’s own risk.  This 
is a legal requirement. The purpose of assessing authorisation applications is to determine whether or not they 
should be granted. The fact that such assessments take time and may be expensive is entirely irrelevant.  
 

84. No undue prejudice has been suffered by Thabametsi.  As Thabametsi has not yet been issued with other 
approvals and licences, such as an atmospheric emission licence (AEL) or a licence to generate electricity from 
the National Energy Regulator of South Africa (NERSA), and its environmental authorisation is soon to be 
challenged again in a High Court review by our clients, there can be no guarantee that the project will proceed.   
 

85. This factor does not support issuing the WUL, particularly when considering the significant harms that the 
project will cause, which should outweigh any investments made by Thabametsi.  

 
The strategic importance of the water use to be authorised 

 
86. In relation to this factor, the 2017 IWULAR states: 

 
“[t]he electricity demand in South Africa is placing increasing pressure on existing power generation capacity. 
The National Integrated Resource Plan (IRP) developed by the Department of Energy has identified the need 
for power generation from coal as part of the technology mix for power generation in the country in the next 
20 years. This power station is intended to be an IPP project to alleviate pressure on Eskom’s base load power 
supply in the short to medium term through independent power generation and the applicant was accordingly 
selected as a preferred bidder under the Coal Baseload IPP Procurement Programme.”93 

 
87. For the reasons outlined above, particularly that the power station is not necessary, there is no strategic 

importance for the water use. 
 

88. This factor also militates strongly against the IWULA being issued. 
 

 

                                            
92 2017 IWULAR, section 4.9. 
93 2017 IWULA, section 4.11.1.  
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III. CONCLUSION 
 

89. In light of the above, we submit that a weighing of the section 27 NWA considerations, if properly considered, 
would require a decision-maker to refuse to issue a WUL to Thabametsi. 
 

90. We also point out that the failure of the IWULAR to take the climate change impacts on the proposed water 
uses into consideration is a fatal flaw to the IWULA application.  
 

91. We request that you confirm receipt of these objections and kindly let us know if you require any further 
information. 
 

92. Our clients’ rights are fully reserved. 
 
Yours faithfully 
CENTRE FOR ENVIRONMENTAL RIGHTS 
 

per:   
 
Nicole Loser 
Attorney 
Direct email: nloser@cer.org.za  
 
 

mailto:nloser@cer.org.za
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