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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.  
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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. 
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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 



13 

 

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. 



24 

 

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.  
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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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