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1 INTRODUCTION 

Geostratum was appointed by JMA Consulting Pty Ltd to conduct groundwater numerical flow 

and transport modelling for the Shondoni Colliery to be operated by Sasol Mining (Pty) Ltd in 

Mpumalanga South Africa. The objective of the modelling was to determine the potential impact 

that the proposed activities will have on the groundwater environment. 

 

2 DETAILS OF SPECIALIST 

 

This Numerical Modelling Report has been compiled by fully qualified Professional Natural 

Scientists registered with the South African Council for Natural Scientific Professions (SACNASP). 

The following scientist were involved with the investigation and in the compilation of this 

Groundwater Specialist Study Report. 

 

Specialist Qualifications 
SACNASP 
Registration 

Brendon Bredenkamp 

M. Sc. Geohydrology (UFS), 
B. Sc. (Honours) , Engineering and 
Environmental Geology (UP) 
B.Sc. Geology (UP) 

Pr.Sci.Nat. 
(400015/09) 

 

Synoptic C.V.’s of the abovementioned project scientists is attached as APPENDIX I to this report. 

Detailed C.V.’s of the project scientists can furthermore be made available upon request. 
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3 DECLARATION OF INDEPENDENCE 

I Brendon Bredenkamp as the appointed specialist hereby declare/affirm the correctness of the 

information provided as part of the application, and that: 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this 

results in views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in 

performing such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the 

proposed activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of influencing 

any decision to be taken with respect to the application by the competent authority; and 

- the objectivity of any report, plan or document to be prepared by myself for submission 

to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 

• I am aware that it is an offence in terms of Regulation 48 to provide incorrect or 

misleading information and that a person convicted of such an offence is liable to the 

penalties as contemplated in section 49B(2) of the National Environmental Management 

Act, 1998 (Act No. 107 of 1998). 

 
 
Original copy signed by: 
    _ 

Signature of the Specialist 
 
Indicated on original copy: 
    _ 

Name of Company 
 
Indicated on original copy: 
    _ 

Date 
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4 RELEVANT LEGISLATION AND GUIDELINES 

All relevant Acts, Regulations and Guidelines are routinely considered during the compilation of 

a Numerical Groundwater Model Report. The Specialist Report is always compiled in support 

of an Environmental Authorization Process under the management of an Environmental 

Assessment Practitioner (EAP). The relevant authorization applications which this Geology and 

Groundwater Specialist Study Report needs to support are listed below: 

 

• An Environmental Impact Assessment (EIA) for the listed activities in terms of the National 

Environmental Management Act (Act No. 107 of 1998) (NEMA),  

• A Waste Management Licence (WML) Application for the defined waste management 

activities in terms of the National Environmental Management: Waste Act (Act No. 59 of 

2008) (NEMWA), and 

• An Integrated Water Use Licence Application (IWULA) for the defined water uses in terms 

of the National Water Act (Act No. 36 of 1998) (NWA). 

 

In support of the abovementioned environmental authorisation applications cognisance was 

taken of the following Acts, Regulations and Guidelines during the compilation of this Numerical 

Groundwater Model Report. 

 

4.1 ACTS AND REGULATIONS 

 

Act  

Constitution of the Republic of South Africa No. 108 of 1996 (Constitution) 

Act  

National Water Act 36 of 1998 (NWA)  

Regulations 

GNR 704 of 4 June 1999 – Regulations on Use of Water for Mining and Related Activities aimed at the Protection of Water 
Resources 

Act  

National Environmental Management Act 107 of 1998 (NEMA) 

Regulations 

GNR 807 of 10 October 2012 - Publication of Public Participation Guideline  

GNR 982 of 08 December 2014 - Environmental Impact Assessment Regulations 

GNR 983 of 08 December 2014 - Environmental Impact Assessment Regulations  - Listing Notice 1 of 2014 

GNR 984 of 08 December 2014 - Environmental Impact Assessment Regulations  - Listing Notice 2 of 2014 

GNR 985 of 08 December 2014 - Environmental Impact Assessment Regulations - Listing Notice 3 of 2014 

Act  

National Environmental Management : Waste Act 59 of 2008 (NEMWA) 

Regulations 

GNR 344 of 4 May 2012 – National Waste Management Strategy 

GNR 921 of 29 November 2013 – List of Waste Management Activities that have, or are likely to have, a Detrimental Effect 
on the Environment 
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GNR 634 of 23 August 2013 – Waste Classification and Management Regulations 

GNR 635 of 23 August 2013 – National Norms and Standards for the Assessment of Waste for Landfill Disposal 

GNR 636 of 23 August 2013 – National Norms and Standards for Disposal of Waste to Landfill 

GN 926 of  29 November 2013 – National Norms and Standards for the Storage of Waste 

GN 331 of  2 May 2014 – National Norms and Standards for the Remediation of Contaminated Land and Soil Quality 

GN 332 of  2 May 2014 – Amendment to the List of Waste Management Activities that have, or are likely to have a 
Detrimental Effect on the Environment 

 

4.2 GUIDELINES 

 

Guidelines 

Department of Mineral Resources (DMR) Guideline for Consultation with Communities and Interested and Affected Parties 

DMR Guideline for the Compilation of an Environmental Impact Assessment and an Environmental Management Programme 

DMR Guideline for A Mining and Work Programme to be submitted for Applications for a Mining Right 

External Guideline: Generic Water Use Authorisation Application Process, 2007 

External Guideline: Section 21(c) and (i) Water Use Authorisation Application Process (impeding or diverting the flow of 
water in a watercourse and /or altering the bed, banks, course or characteristics of a watercourse) 

Internal Guideline: Section 21(a) and (b) Water Use Authorisation Application Process (taking and/or storing water) 

Internal Guideline: Section 21(c) and (i) Water Use Authorisation Application Process (impeding or diverting the flow of 
water in a watercourse and /or altering the bed, banks, course or characteristics of a watercourse) 

6. Internal Guideline: Section 21(e), (f), (g), (h) and (j) Water Use Authorisation Application Process (waste discharge 
related) 

Operational Guideline: Integrated Water and Waste Management Plan, 2010 

Best Practice Guideline A1 – Small-Scale Mining (Standard format); 2006 

Best Practice Guideline A1.1 – Small-Scale Mining (User Format); 2006 

Best Practice Guideline A2 – Water Management for Mine Residue Deposits; 2008 

Best Practice Guideline A3 – Water Management in Hydrometallurgical Plants; 2007 

Best Practice Guideline A4 – Pollution Control Dams; 2007 

Best Practice Guideline A5 – Water Management for Surface Mines; 2008 

Best Practice Guideline A6 – Water Management for Underground Mines; 2008  

Best Practice Guideline G1 – Storm Water Management; 2006 

Best Practice Guideline G2 – Water and Salt Balances; 2006 

Best Practice Guideline G4 – Impact Prediction; 2008 

Best Practice Guideline G5 – Water Management Aspects for Mine Closure; 2008 

Best Practice Guideline H1 – Integrated Mine Water Management; 2008 

Best Practice Guideline H2 – Pollution Prevention and Minimization of Impacts; 2008 

Integrated Environmental Management, Information Series 0, Overview of  Integrated Environmental Management 

Integrated Environmental Management, Information Series 1, Screening 

Integrated Environmental Management, Information Series 2, Scoping 

Integrated Environmental Management, Information Series 3, Stakeholder Engagement 

Integrated Environmental Management, Information Series 4, Specialist Studies 

Integrated Environmental Management, Information Series 5, Impact Significance 

Integrated Environmental Management, Information Series 6, Ecological Risk Assessment 

Integrated Environmental Management, Information Series 7, Environmental Resource Economics 

Integrated Environmental Management, Information Series 8, Cost Benefit Analyses 

Integrated Environmental Management, Information Series 9, Project Alternatives in EIA  

Integrated Environmental Management, Information Series 10, Environmental Impact Reporting 

Integrated Environmental Management, Information Series 11, Review in EIA 

Integrated Environmental Management, Information Series 12, Environmental Management Plans 

Integrated Environmental Management, Information Series 13, Environmental Auditing 

Integrated Environmental Management, Information Series 14, Life Cycle Assessment 
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Guidelines 

Integrated Environmental Management, Information Series 15, Strategic Environmental Assessment 

Integrated Environmental Management, Information Series 16, Cumulative Effects Assessment 

Integrated Environmental Management, Information Series 17, Environmental Reporting 

Integrated Environmental Management, Information Series 18, Environmental Assessment of Trade Related Agreements 
and Policies in South Africa 

Integrated Environmental Management, Information Series 19, Environmental Assessment of International Agreements 

Integrated Environmental Management, Information Series 20, Linking EIA and EMS 

Integrated Environmental Management, Information Series 21, Environmental Monitoring Committees 

Integrated Environmental Management, Information Series 22, Socio-Economic Impact Assessment 

Integrated Environmental Management, Information Series 23, Risk Management 

Guideline 3: General Guide to the Environmental Impact Assessment Regulations 

Guideline 4: Public Participation 

Guideline 5: Assessment of Alternatives and Impacts  

Guideline 6: Environmental Management Frameworks 

Guideline 7: Detailed Guide to Implementation of the EIA Regulations 

Guideline 9: Need and Desirability in terms of the Environmental Impact Assessment Regulations 

Waste Licence Application Process for Waste Activities in terms of the National Environmental Management  : Waste Act 
No.59 of 2008 

Framework for the Management of Contaminated Land. DEA 2010  

South African National Standard, SANS 10234:2008, Edition 1.1, Globally Harmonized System of Classification and 
Labelling of Chemicals (GHS), SABS Standards Division 

DEA Guideline on Understanding the Definition of Waste. 

 

5 SCOPE OF WORK 

The envisaged scope of work can be seen below:  

• Translation of conceptual model into numerical model; 

• Numerical flow and contaminant transport model construction and calibration; 

• Perform scenario modelling to assess the potential impacts associated with the proposed 

mining activities, including: 

o determine the potential impact on groundwater levels in the surrounding area 

(drawdown); 

o determine the groundwater ingress rates into the mining areas; 

o determine the contaminant plume emanating from the mining area post-closure;  

o determine the potential for mine water decant post-closure; and  

• Reporting. 

 

6 METHODOLOGY 

The conceptual model (JMA Consulting, 2021b) was translated into a numerical groundwater 

flow and mass transport model, required to support the quantification of site-specific impacts on 

the groundwater resource. 
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The construction of the multi-layered, finite difference numerical groundwater model (model grid 

and model layers) was completed by incorporation the critical impact causing attributes, 

including inter alia mining layout plans and schedules, surface water bodies, groundwater users, 

mining depth distribution, structural geological features and geochemical characteristics into the 

model.  

A numerical groundwater model is a simplified representation of a groundwater system and 

describes the physical processes and boundaries using one or more governing equations. The 

model construction followed best practice guidelines and the reporting thereof is aimed to 

provide the reader/reviewer sufficient information to judge the plausibility of the predictions in 

relation to the model setup and calibration. This report follows the reporting guidelines 

presented by the ASTM (ASTM, 2013) and Australian modelling guidelines (Barnett et al, 2012).   

The main purpose of this model is to develop a calibrated steady state model ready for transient 

scenario modelling. 

Based on the available data it is foreseen that a Class 1 model could be constructed based on 

the Australian guidelines, capable of predicting some of the component mentioned above in a 

plausible manner. The model thus serves as a starting point on which to develop higher class 

models as more data is collected and used. The following methodology was used as a guideline: 

 

6.1 Model Construction and Calibration 

To support the intended objective or outcome of the modelling required, the model construction 

and calibration involved the following: 

• Construction of the model during which the model boundaries were identified and 

quantified, the project sub-catchment was discretized into a model grid, time steps were 

allocated and error criteria for heads and water balances were set. 

• Refinement of the model grid to a finer resolution to accommodate for variations in local 

geological (and therefore hydrogeological) properties, as well as the presence of mining 

areas. 

• Calibration of the flow model to demonstrate that the model is capable of reproducing 

field-measured heads and flows under steady state and transient conditions. Calibration 

is achieved when a set of parameters, boundary conditions and stresses are found to 

produce simulated heads that match field measured data. This is a crucial step in the 

modelling project, to ensure that model results are reliable. Model verification will help 

establish greater confidence in the calibration results. 
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• Verification of the deliverables from the modelling phase of the project, which includes a 

steady state calibrated groundwater flow model. 

 

6.2 Scenario modelling 

Scenario modelling is typically used to run future scenarios on varying changes in the natural 

environment or anthropogenic inputs. Mine dewatering, rebound of water levels after mining 

ceased and contaminant transport (potential pollution plumes) were simulated. The results of the 

modelling provide: 

• The extent of potential dewatering;  

• Potential impact on aquifers and groundwater users;  

• Groundwater inflows and potential mine water decant; and 

• Potential contaminant plumes that may originate from the mine workings. 
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7 REGIONAL SETTING 

 

7.1 Topography and Drainage 

The regional topography of the Shondoni Colliery project area will be described at the hand 

of formally published topographical information as available from the 1:50 000 National 

Geospatial Information.  

The project area stretches for some 22 km from west to east and some 18 km from north to south 

and generally slopes from north to south. The surface elevation in the north along the catchment 

divide is some 1700 mamsl and slopes down to 1500 mamsl in the south. The ground surface is 

gently undulating with steeper slopes next to the surface streams.  

The surface water runoff from the entire project area, with the exception of a small area in the 

far north, drains along 4 major stream systems towards the Vaal River in the south. The 

westernmost stream system is a combination of the Kaalspruit and the Rolspruit. It drains in a 

generally south-easterly direction and joins the Waterval River in the far south of the project 

area. 

The Waterval River, which essentially drains from north to south, runs to the east of the former 

system, and represents the main surface drainage feature which conveys all the surface runoff 

in the project area to the Vaal River. Due east from the Waterval River, and draining from the 

north-east, is the Grootspruit. It comprises two tributaries. 

The easternmost stream, and which drains the area from the east, is the Trichardtspruit. This spruit 

system comprises the Trichardtspruit and the Bossiespruit, which between the two, drain all 

surface runoff from the SSO Complex (JMA Consulting, 2020). 

 

7.2 Rainfall  

Shondoni Colliery lies adjacent to the northern internal watershed of the quaternary catchment 

C12D located in the Upper Vaal Water Management Area.  The Shondoni site falls within 

rainfall zone C1D.  The Water Resources 2012 Report (WR2012) published in 2015 lists the 

Mean Annual Precipitation (MAP) for the quaternary catchment as 667 mm.  

The TR102 listed the MAP for this station as 688 mm in 1981 and the South African Weather 

Bureau (SAWB) Design Rainfall Depths at selected stations in South Africa listed the MAP as 698 

mm over an 80-year period (JMA Consulting, 2020). 

Based on the data available at the time of a flood study conducted by Jones & Wagener in 

2014 the MAP was taken as 688 mm, the same as the TR102 publication.  However, the last 27 
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years of daily records kept by the mine from November 1993 until June 2020 was assessed 

and added to extend the records for Langsloot station.  Based on the extended records over 

the past 27 years the MAP for Langsloot station was re-assessed and updated accordingly.  The 

updated MAP was calculated as 699.8 mm which is considered to be acceptable in lieu of the 

climate changes that have occurred over the past 20 years.  It is also similar to the MAP of 698 

mm listed for Langsloot by the SAWB publication (JMA Consulting, 2020). 
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7.3 Regional Geology 

The regional geology across the extent of the study area will be discussed with reference to the 

clipped region of the 1:250 000 Geological Map Series of South Africa – Sheet 2628 EAST 

RAND, (1986). The surface geology within the study area is dominated by the sedimentary rocks 

of the Vryheid Formation (Pv) as well as Jurassic Age Dolerite Intrusives (Jd). 

The Vryheid Formation forms part of the Ecca Group of the Karroo Supergroup, and outcrops 

extensively across the study area. The Vryheid Formation generically consists of interbedded 

sandstones and shale layers. Carbonaceous shale and coal layers are generally associated with 

the Vryheid Formation as well. The dolerite present within the study area (Jd) is younger than 

the Vryheid Formation and intruded into and through the sedimentary rocks of the Vryheid 

Formation. The dolerite intrusions typically occur as dykes and sills and are often responsible for 

the devolatisation of the coal adjacent to the dolerite intrusions. The riverbeds across the study 

area are typically associated with the deposition of tertiary and quaternary sands and 

sediments (JMA Consulting, 2020).  

  

 

7.4 Local Geology 

The geology of the study area comprises mainly of sedimentary lithologies, belonging to the 

Karoo Supergroup, particularly, sandstone and sand/siltstone intervals of the Vryheid 

Formation, which rests unconformably on a (pre-Karoo) gabbro basement. The general 

lithological profile of the study area, comprises of: 

• Soft overburden consisting of soils and weathered sandstone and some occasional highly 

weathered dolerite; 

• Hard overburden consisting of fresh to slightly weathered dolerite, sandstone and shale 

units; 

• No.5 Coal Seam (only present in some areas); 

• Inter burden units of sandstone; 

• No.4H and/or 4L Coal Seam with a thin layer of sandstone in between if both are 

present; 

• Karoo Sediments; and  

• No. 2 Coal Seam. 

• Dolerite dykes and sills also appear unconformably across the study area. 
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The coal will be mined out by standard bord and pillar underground mining methods from the 

No 4 seam. The No. 4L seam ranges in elevation between 1436.20 mamsl and 1527.14 mamsl 

with an average elevation of 1483.43 mamsl. The soil is predominantly underlain by a highly 

weathered zone, followed by a slightly weathered to fractured zone. The weathered zone 

consists of soft overburden, weathered sandstone and some occasional weathered dolerite. The 

overburden becomes progressively harder and consists of more fractured to slightly weathered 

dolerite, sandstone and shale units. The total weathering thickness across the study area ranges 

between 9.14 m and 33.56 m, with an average thickness of 15.27 m across the extent of the 

study area. The base of the Karoo consists of tillite overlain by sandstone and siltstone of the 

Pietermaritzburg Formation (JMA Consulting, 2020). 
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8 CONCEPTUAL HYDROGEOLOGICAL MODEL 

 

8.1 Aquifer description 

There are three major aquifer types present within the extent of the study area, namely: 

• shallow weathered zone perched aquifers; 

• shallow weathered zone Karoo aquifers; 

• deep fractured Karoo aquifers (zone below the weathered zone) 

The shallow perched aquifers are essentially restricted to the soil (soft overburden) horizon and 

have a very limited vertical depth. These aquifers are however laterally very extensive and are 

exposed to unconfined atmospheric conditions (JMA Consulting, 2020). 

The host rocks of the other two aquifer types are the Karoo sediments as well as the dolerite 

intrusions. The nature and physical parameters of these aquifers are dependent on the 

occurrence, geometry, size, spatial extent as well as the fracturing status (of both the dolerite 

and Karoo lithologies) associated with the intrusions. For example, dolerite dykes and sills may 

form aquifer boundaries or act as groundwater conduits, depending on their size as well as their 

weathering and fracturing conditions. The characteristics of all three aquifer systems may vary 

depending on the localised conditions (JMA Consulting, 2020).  

It is important to note, that due to the complex nature of these dolerite intrusions, many different 

aquifer units or compartments exist. All these units are different, not only in terms of physical 

properties, but also in terms of geometry and size. This also implies that it is not always possible 

to unilaterally classify an aquifer zone, into any of the three categories listed above.  

It is a known fact that different piezometric pressures exist both at depth, and for different 

aquifer units. The perched aquifer usually displays unconfined conditions, whilst the shallow 

weathered zone aquifer displays unconfined to semi-unconfined conditions, and the deep 

aquifer predominantly confined conditions. It is typical for Karoo type aquifers (both shallow 

weathered zone and deep) that the shallow part of an aquifer exists with a higher potential for 

exploitation, than the deeper aquifers (JMA Consulting, 2020). 

Groundwater flow in all three aquifer types is essentially horizontal, however, interconnection 

between the aquifer types, can introduce non-horizontal flow components. The groundwater flow 

within the aquifers occurs primarily as a result of advection caused by gravity. Groundwater 

flow in underground sections, which are not fully flooded, is also gravitational and therefore 

controlled by the mine floor contours, and only become pressure controlled when fully flooded. 
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8.2 Aquifer parameters 

The hydraulic aquifer description relates to the parameters which determine the hydraulic 

ground water properties, such as the occurrence, availability, storage and movement of the 

ground water within the shallow weathered zone aquifer systems present within the study area. 

The hydraulic aquifer description will be based on the borehole yield information and geological 

logs obtained during drilling of the geohydrological boreholes, as well as from information 

generated during the profiling, sampling and aquifer testing conducted at the 30 monitoring 

boreholes (JMA Consulting, 2010). 

The hydraulic conductivity or permeability (k) of an aquifer is a measure of the ease with which 

ground water can pass through the aquifer system. The permeability is defined as the volume 

of water discharged from a unit area of an aquifer under a unit hydraulic gradient per unit time 

(expressed as m/day). The permeability of the aquifer was determined by analyzing the rate 

of change in the water level of the shallow weathered zone aquifer during a permeability (slug) 

test. Slug tests were performed in 13 of the shallow boreholes (SSW-Group) and 14 of the 

deep boreholes (SDF-Group), ranging in depth between 80 - 150 m, to determine the hydraulic 

conductivity distribution within the saturated Karoo aquifers (JMA Consulting, 2010). 

The calculated permeability values for the Shallow Weathered Zone Aquifers varied 

substantially between 0.0003 m/day and 6.250 m/day. The calculated permeability values 

for the deeper Karoo aquifers were higher and varied between 0.001 m/day and 5.819 

m/day. (JMA Consulting, 2010). 

Additionally, statistical analyses of packer tests, conducted at different depths in 3 of the deep 

boreholes indicated the following: 

• A mean hydraulic conductivity of 0.0043 m/day was calculated for fresh 

sandstone/siltstone intervals. 

• A hydraulic conductivity of 0.0156 m/day was calculated for the 4 m fresh to slightly 

jointed B4 dolerite test section (30-34 m) in borehole SDF-11. 

• A hydraulic conductivity of 0.573 m/day was calculated for the 4 m (fine grained 

sandstone) test section (60-64 m) across a water intersection roughly yielding 0,90 l/s in 

borehole SDF-14 (JMA Consulting, 2010). 
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8.3 Groundwater receptors  

The 2020 groundwater hydrocensus was undertaken within and adjacent to the Shondoni and 

Middelbult Colliery EMPr boundary, during the period from 22 June 2020 to 21 July 2020. 

A total of 112 registered Portions across 15 Farms were included as part of the 2020 

groundwater hydrocensus (JMA Consulting, 2020). 

A total of 147 boreholes and fountains were identified and investigated during the 

2020 groundwater hydrocensus. Of the 147 boreholes and fountains identified, 67 were in use, 

58 were unused and 22 had been decommissioned or destroyed at the time of undertaking the 

2020 groundwater hydrocensus (JMA Consulting, 2020). Of the serviceable 121 boreholes and 

fountains identified 15 were equipped with windpumps, 55 were equipped with submersible 

pumps,3 was equipped with powerheads, 4 were equipped with mono pumps, and 44 were 

unequipped (JMA Consulting, 2020). 

Groundwater levels were recorded in 71 boreholes with established water levels during the 

2020 groundwater hydrocensus. The groundwater levels ranged in depth between 0.00 mbgl 

and 42.3 mbgl, with an average water level depth of 8.05 mbgl. The boreholes ranged greatly 

in depth between 10.0 mbgl and 120 mbgl with an average depth of 43.15 mbgl. 

From the classification of the groundwater chemistry results with the SANS 241 1:2015 Drinking 

Water Standard limits, the groundwater is generally suitable for drinking water purposes, but 

some parameters do exceed the operational and aesthetic thresholds such as TDS, Heterotrophic 

Plate Count (HPC) and Total Coliforms as a result of the elevated microbiological components, 

namely E.coli, Total Coliforms and Heterotrophic Plate Count. The Total Organic Carbons (TOC) 

concentrations in the groundwater samples also commonly exceeded the limits specified in the 

SANS 241 1:2015 Drinking Water Standard, but only a few samples have E.coli content (JMA 

Consulting, 2020). 

The classification of the groundwater chemistry results with the SAWQ Guideline Target Water 

Quality Limits for Livestock Watering indicates that the groundwater is for the most part, suitable 

for livestock watering purposes except in 8 of the 98 samples taken. E.coli, TDS and F were the 

parameters that exceeded the SAWQ Guideline Target Water Quality Limits and is therefore 

not fit for livestock watering purposes in the 8 samples (JMA Consulting, 2020).  

As assessment of the hydrochemical image of the water quality indicates that the groundwater 

sampled during the groundwater hydrocensus has a predominantly Na, Mg and Ca Bicarbonate 

hydro-chemical image with no clear dominant cation as the concentrations of Na, Ca and Mg 

being equal and with the dominant anion being M Alk (HCO3- + CO3--) (JMA Consulting, 2020). 
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9 NUMERICAL GROUNDWATER MODELLING 

9.1 Model Planning 

9.1.1 Modelling Objectives 

In general, models are developed to provide specific information required by the broader 

project and will usually represent one aspect of the overall work program undertaken for a 

particular project (Barnett et al, 2012). A groundwater model is specifically developed as a 

tool to make predictions on the groundwater resource commonly as part of a larger project, as 

is the case with this Shondoni Impact Assessment. The main purpose of this model is to develop a 

steady state and transient model ready for assessing the impact of the proposed mining on the 

groundwater quantity and quality. 

 

9.1.2 Model Confidence Level Classification 

Because of the diverse backgrounds and make-up of the key stakeholders in a typical modelling 

project, it is necessary to define in non-technical terms a benchmark or yardstick by which the 

reliability or confidence of the required model predictions can be assessed. The guidelines 

recommend adoption of confidence level classification terminology (Barnett et al, 2012). 

The degree of confidence with which predictions of the model can be used is a critical 

consideration in the development of any groundwater model. Agreement and documentation of 

a target confidence level classification allows the client, modellers, reviewers and other key 

stakeholders to have realistic and agreed expectations for the model and model outputs. It is 

particularly important for a model reviewer to be aware of the agreed target model confidence 

level classification so that it is possible to assess whether or not the model has met this target.  

In most circumstances a confidence level classification is assigned to a model as a whole. In some 

cases it is also necessary to assign confidence-level classifications to individual model predictions 

as the classification may vary depending on how each prediction is configured (e.g. the level of 

stress and the model time frame in comparison to those used in calibration).  

Many of the model classification factors are unknown at the time of model planning and, as such, 

the guidelines recommend reassessing the model confidence-level classification regularly 

throughout the course of a modelling project. The level of confidence typically depends on:  

 

• The available data (and the accuracy of that data) for the conceptualisation, design and 

construction of the model. Consideration should be given to the spatial and temporal 
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coverage of the available datasets and whether or not these are sufficient to fully 

characterise the aquifer and the historic groundwater behaviour that may be useful in 

model calibration. 

• The calibration procedures that are undertaken during model development. Factors of 

importance include the types and quality of data that is incorporated in the calibration, 

the level of fidelity with which the model is able to reproduce observations, and the 

currency of calibration, that is, whether it can be demonstrated that the model is able to 

adequately represent present-day groundwater conditions. This is important if the model 

predictions are to be run from the present day forward. 

• The consistency between the calibration and predictive analysis. Models of high 

confidence level classification (Class 3 models) should be used in prediction in a manner 

that is consistent with their calibration. For example, a model that is calibrated in steady 

state only will likely produce transient predictions of low confidence. Conversely, when a 

transient calibration is undertaken, the model may be expected to have a high level of 

confidence when the time frame of the predictive model is of less or similar to that of the 

calibration model. 

• The level of stresses applied in predictive models. When a predictive model includes 

stresses that are well outside the range of stresses included in calibration, the reliability 

of the predictions will be low and the model confidence level classification will also be 

low (Barnett et al, 2012). 

An Australian Guideline Class 1 model classification was pursued and was evaluated from a 

semi-quantitative assessment of the available data on which the model was based, the manner 

in which the model was calibrated and how the predictions were formulated. The level of 

confidence depended upon the available data for the conceptualisation, design and construction 

of the model. The model provides an estimate of the future extent of impact. The model thus 

serves as a starting point on which to develop higher class models as more data is collected and 

used. 

Consideration was given to the spatial and temporal coverage of the available datasets in 

order to characterise the aquifer and the historic groundwater behaviour that was useful in 

model calibration. Factors that may affect the model confidence level during the calibration 

procedure were considered, and included the types and quality of data that was incorporated 

in the calibration, the degree to which the model was able to reproduce observations, and 

whether the model was able to represent present-day hydrogeological conditions. The time 
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frame and level of stresses applied in the predictive models were consistent to that of the model 

calibration process. 

 

9.1.3 Model Software Selection  

There are different mathematical approaches to setting up and solving the flow and solute 

transport differential equations. The two methods that are most commonly encountered are the 

finite difference (MODFLOW) and the finite element method using FEFLOW (Barnett et al, 2012). 

The Shondoni groundwater model was developed using GMS 10.3.8, a pre- and post-

processing package. GMS uses the well-established MODFLOW-2005 (Harbaugh et al, 2005) 

and MT3DMS (Zheng, 2010) numerical codes. 

MODFLOW is a modular three-dimensional groundwater flow model developed by the United 

States Geological Survey (Harbaugh et al., 2000). MODFLOW uses 3D finite difference 

discretisation and flow codes to solve the governing equations of groundwater flow. MODFLOW 

NWT (Niswonger et al., 2011) was used in the simulation of the groundwater flow model. Both 

are widely used simulation codes and are well documented.  

MT3DMS is a 3D model for the simulation of advection, dispersion, and chemical reactions of 

dissolved constituents in groundwater systems. MT3DMS uses a modular structure similar to the 

structure utilized by MODFLOW and is used in conjunction with MODFLOW in a two-step flow 

and transport simulation. Heads are computed by MODFLOW during the flow simulation and 

utilized by MT3DMS as the flow field for the transport portion of the simulation. 

The MODFLOW modelling code was selected for its ease of use, contaminant transport 

capability and water balance output options essential for the project. MODFLOW is also widely 

used and internationally accepted, often used in legal disputes. 

GMS graphic user interface (GUI) was initially developed in the late 1980’s and early 1990’s 

by the Engineering Computer Graphics Laboratory at Brigham Young University. The 

development of GMS was funded primarily by The United States Army Corps of Engineers and 

was known—until version 4.0, released in late 1999 as the Department of Defence 

Groundwater Modeling System, or DoD GMS. It was ported to Microsoft Windows in the mid-

1990’s. Development of GMS—along with WMS and SMS—was transferred to Aquaveo when 

it formed in April 2007. 
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GMS which utilises MODFLOW and MT3DMS was selected for the modelling as it allows the 

numerical model to easily be updated as the conceptual model is improved over time. This model 

can thus be used as a long-term groundwater management tool for the mine and can be 

continuously updated without the need to completely reconstruct the model or conceptual 

translation into the numerical model.  
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9.2 Model Design and Construction 

The design and construction of the groundwater flow model involves converting the conceptual 

model into a numerical model. The design is typically a description of the modelling approach 

being proposed and how the conceptualisation will be represented. Model construction is the 

implementation of that approach.  

 

9.2.1 Governing Equations 

The simulation model simulates groundwater flow based on a three-dimensional cell-centred grid 

and may be described by the following partial differential equation: 
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                                            Equation 1 

where:  

• Kxx, Kyy, and Kzz are values of hydraulic conductivity along the x, y, and z coordinate 

axes, which are assumed to be parallel to the major axes of hydraulic conductivity (L/T); 

• h is the potentiometric head (L); 

• W is a volumetric flux per unit volume representing sources and/or sinks of water, with: 

• W < 0.0 for flow out of; and 

• W > 0.0 for flow in the groundwater system (T-1). 

• Ss is the specific storage of the porous material (L-1); and 

• t is time (T). 

 

Equation 1, when combined with boundary and initial conditions, describes the transient three-

dimensional groundwater flow in a heterogeneous and anisotropic medium, provided that the 

principal axes of hydraulic conductivity are aligned with the coordinate directions (Harbaugh et 

al. 2000). 
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9.2.2 Model Dimension 

The groundwater model was formulated in three-dimensions (3D) in order to simulate 

groundwater movement in both the horizontal and vertical planes. The conceptual model contains 

more than one overlying hydrogeological unit with depth with both horizontal flow in individual 

units and vertical flow between adjoining units that are important.  

 

9.2.3 Model Extent and Boundary Conditions 

A relatively large model domain was selected in order to ensure that boundary conditions did 

not unduly influence modelling outcomes. Boundary conditions express the way in which the 

considered domain interacts with its environment. In other words, they express the conditions of 

known water flux, or known variables, such as the hydraulic head. Different boundary conditions 

result in different solutions, hence the importance of stating the correct boundary conditions. 

Boundary condition options in MODFLOW can be specified either as: 

• specified head or Dirichlet; or 

• specified flux or Neumann; or 

• mixed or Cauchy boundary conditions. 

 

From the conceptual point of view, it was essential to meet two criteria where possible: 

• The modelled area should be defined by natural geological and hydrogeological 

boundary conditions, i.e. the model domain should preferably encompass entire 

hydrogeological structure; and 

• The mesh size of model grid has to correspond to the nature of the problem being 

addressed with the model. 

Local hydraulic boundaries were identified for model boundaries. They were represented by 

local watershed boundaries and topographical highs and delineated the entire model domain. 

These hydraulic boundaries were selected far enough from the area of investigation to not 

influence the numerical model behaviour in an artificial manner. The model boundaries and 

model grid are shown in Figure 9-1 and Table 9.1 provides a summary of the boundaries, 

boundary descriptions and boundary conditions specified in the hydrogeological model. 

Parameters used for these model boundaries are discussed below. 
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Table 9.1 Identification of the real-world boundaries and the adopted model boundary conditions 

Boundary Boundary Description Boundary Condition 

Internal boundaries Flux and mixed types 
Mixed type: drains for drainage lines/streams. Recharge is 
variable across the model area. Recharge flux is applied to 
the highest active cell.  

North 

Groundwater outflow boundary 
due to stream loss – mixed type; 
Topographical boundary – no 
flow boundary type 

Catchment boundary (no flow boundary) and streams (Drain 
boundary condition) 

West 

Groundwater outflow boundary 
due to stream loss – mixed type; 
Topographical boundary – no 
flow boundary type 

Groundwater outflow boundary due to stream loss – mixed 
type; Topographical boundary – no flow boundary type 

South 

Groundwater outflow boundary 
due to stream loss – mixed type; 
Topographical boundary – no 
flow boundary type 

Groundwater outflow boundary due to stream loss – mixed 
type; Topographical boundary – no flow boundary type 

East 

Groundwater inflow boundary 
due to stream loss – mixed type; 
Topographical boundary – no 
flow boundary type 

Groundwater inflow boundary– mixed type; Topographical 
boundary – no flow boundary type 
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Figure 9-1: Model Boundary Types and Grid: Spatial Distribution  
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Figure 9-2: 3D Model discretisation 
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Figure 9-3: Model Cross section 
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9.2.4  Construction of the Finite Difference Grid 

Numerical models require the model domain to be discretised into a grid that defines the 

locations of the nodes at which hydraulic heads are calculated and the geometry of the cells 

that controls the calculation of the volumetric flow rates of water. The modelling area was 

discretized by a 50 m x 50 m grid (817 rows x 984 columns) in the x and y direction, with 

3 19 3769 active cells for the model grid. The model was vertically discretized into 8 layers (as 

seen in Figure 9-1).  

 

9.2.5 Vertical and Lateral Discretisation 

Geological data obtained from the client was used in the vertical discretisation of the model. 

The layer positions were selected based on the top and bottom of the DO4 dolerite sill, the mine 

roof, mine floor and top of the Dwyka Formation (tillite) as seen in the cross sections in Figure 

9-3 

The first layer represents the shallow weathered and fractured zone Karoo aquifers. The top of 

layer 1 was interpolated from the regional 5 m surface elevation data as well as 0.25 m Lidar 

surface contours that covers most of the Shondoni mining area. Underlying this is layer 2 

presented as the DO4 dolerite sill with varying thickness and depth as interpolated from the 

DO4 dolerite sill top and bottom obtained from the client. Layers 3 to 6 were assigned fractured 

aquifer hydraulic parameters, whilst layer 7 was presented as the seam 4 lower (C4L) top and 

bottom elevations. The mine void was also included in the post closure model in the area mined. 

Below the mine layer, layer 8 was assumed to represent the deeper fractured Karoo aquifer, 

truncated by the top of Dwyka Formation at the base of layer.  

 

The model domain ranges in thickness from 45 m to 320 m. An oblique view of the pre-mining 

3D model discretization can be seen in Figure 9-2. The hydro-stratigraphic units were defined 

and listed in Table 9.2. 

 

9.2.6 Temporal Discretisation 

Time parameters are relevant when modelling transient (time-dependent) conditions. They 

include time units, the length and number of time periods and the number of time steps within 

each time period. All model parameters associated with boundary conditions and various 
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stresses remain constant during one time period. Having more time periods allow these 

parameters to change in time more often (Kresic, 2007). 

Steady state conditions were first set in order to simulate the natural pre-mining environment. 

Steady state implied that the system was in equilibrium before external stresses were applied 

to the environment. This was followed by transient simulations whereby the mine occurs in its 

current state, which future mining was simulated based on the proposed bord and pillar mine 

schedules. For the transient simulations, the model discretized into 24 stress periods. Mining of 

existing Shondoni workings were assumed to start in 2012, while, the proposed mining was 

scheduled to commence in 2021. It was also assumed that the proposed mining would cease in 

2050, after which mine flooding would occur.  

9.3 Mine Schedule 

The mine schedules for the No 4L seams were used as input for the model. The underground 

mining operations were simulated by means of drain cells which were assigned to the correct 

model layers based on the coal seam depth. 

 

9.3.1 Model Parameter Assignment (Initial Parameters) 

Model input parameters for the groundwater flow model are divided into two groups: 

• Initial conditions; and 

• Hydrogeological aquifer parameters. 

 

Initial Heads 

The initial head conditions, specified in the steady-state model, were estimated from topography 

and monitored groundwater levels. The choice of initial conditions for the steady state model 

does not influence the model outcome (Barnett et al, 2012). Initial transient model heads were 

derived from the steady-state calibrated model results. 

 

Hydraulic Conductivity 

The initial estimates for hydraulic properties were assigned based on the aquifer parameters 

discussed in section 8.2. Calibrated parameters are presented in Section 9.4.2 
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Recharge 

Approximately 6.99 mm/annum, or 1% of the average annual precipitation (MAP of 

699 mm/annum was applied to the model. The recharge flux applied to the highest active cell.  

 

Other Parameters 

Other model parameter values used were as follows: 

• Specific storage (Ss) ranged from 1.0 E-6 to 5.0 E-5, while specific yield (Sy) ranged from 

0.001 to 0.6 (mine void)  

• Drain boundary: 

o Drain elevation of 5 m below surface level for rivers/streams; and  

o Conductance of 0.1 (m2/day)/m2. 

 

Solver 

The Modflow NWT linearization approach generates an asymmetric matrix, which is different 

from the standard MODFLOW formulation that generates a symmetric matrix. Because all linear 

solvers presently available for use with MODFLOW-2005 solve only symmetric matrices, 

MODFLOW-NWT includes two previously developed asymmetric matrix-solver options. The 

matrix-solver options include a generalized-minimum-residual (GMRES) Solver and an Orthomin 

/ stabilized conjugate-gradient (CGSTAB) Solver. MODFLOW-NWT is described in the 

documentation report by Niswonger and others (2011). 

 

9.4 Model Calibration 

Calibration is the process of finding a set of boundary conditions, stresses and hydrogeological 

parameters that produce a result which most closely matches field measurements of hydraulic 

heads and flows (Kresic, 2007). Model calibration is followed by a sensitivity analysis, to test 

the robustness of the model to changes in parameters during the calibration period (Barnett et 

al, 2012). The numerical groundwater flow model calibration was conducted under steady state 

model calibration, using some of the available groundwater level hydrograph and hydrocensus 

data.  
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9.4.1 Steady State Model 

The numerical model calculated head distribution (hx,y,z) is dependent upon the recharge, 

hydraulic conductivity and boundary conditions. For a given set of boundary conditions the head 

distribution across the aquifer can be obtained for a given set of hydraulic conductivity values 

and specified recharge values. This simulated head distribution can then be compared to the 

measured head distribution and the hydraulic conductivity or recharge values can be altered 

until an acceptable correspondence between measured and simulated heads is obtained (Kresic, 

2007). For model calibration the following parameters were included: 

• Recharge and 

• Hydraulic conductivity. 

Calibration of the model area was accomplished by refining the horizontal hydraulic conductivity 

relative to average fixed recharge values until a reasonable resemblance between the 

measured piezometric levels and the simulated piezometric levels were obtained. The 2021 

simulated groundwater levels can be seen in Figure 9-5.  

 

9.4.2 Calibrated Parameters 

The hydraulic conductivity values were derived from the aquifer test data (see section 8.2) and 

assigned to the aquifer units in the model area. The initial estimates were used for a combination 

of PEST (Doherty and Hunt, 2010) and manual calibration. The resulting calibrated hydraulic 

conductivity values unit are summarised in Table 9.2 and correlate well with the measured values 

presented in section 8.2. 
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Table 9.2: Horizontal and vertical hydraulic conductivity values, calibrated model 

Lithology 

Hydraulic Conductivity 

Porosity Horizontal Vertical 

[m/d] [m/d] 

Weathered and Fractured Aquifer 0.08 0.0008 0.08 

Fractured Aquifer 0.001 0.00001 0.04 

Slightly Fractured Aquifer 0.001 0.0001 0.04 

Dolerite D4 0.004 0.00004 0.04 

L4 Coal 0.001 0.00001 0.04 

Dolerite dyke 0.001 0.00001 0.04 

Mine void (post closure) 1 1 0.6 

Note/s:  m/d - metres per day   
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9.4.3 Calibration Targets 

The groundwater levels of the 2020 monitoring and hydrocensus boreholes around project area 

were available for model calibration.  

 

Calibration Performance Measures 

A number of performance measures have been proposed in the past to indicate when a model 

fits historical field measurements closely enough to be acceptable for use in future predictions. 

These may include Root mean squared error (RMS), mean error (ME) and Mean absolute error 

(MAE). Predefined performance measures may prevent the best possible calibration to be 

obtained, based on all available data. This may lead to overfitting, which is the process of 

increasing model parameters until acceptable low performance measures are obtained. 

However, overfitting should not be preferred relative to large performance measure values with 

rational relationships between model parameters (Barnett et al, 2012). 

Quantitative performance measurements were rigorously evaluated, keeping in mind the effect 

that heterogeneity of the aquifers in the mining area may have on these performance 

measurements. Model acceptance was also based on a number of measures not specifically 

related to model calibration. This will demonstrate that the baseline model is robust, simulates 

the water balance as required, and is consistent with the conceptual model.  

The following performance measurements were evaluated during the calibration of the baseline 

model: 

• Model convergence: Model convergence was obtained during calibration and a maximum 

change in heads between iterations was set to 1.0 x 10-3 m.  

• Water Balance: The model demonstrated an accurate water balance at all times. A water 

balance error (all flows into the model minus all flows out of the model) of less than 0.5% 

is regarded as an accurate balance calculation.  

• Quantitative measures: The difference in measured compared to calculated head was 

less than 10 m for 89 of the 95 targets points, less than 15m for remaining 6 targets. In 

Figure 9-5, the calibration targets can be seen, with associated error bars. These error 

bars illustrate the deviation of the simulated groundwater level from those measured. The 

error tolerance was set at 10m, therefore all the green error bars indicated that the 

measured and simulated groundwater levels measured for the targets where within the 

10m tolerance.  Those targets with yellow bars indicate where the simulated and 

measured water levels differed by more than 10 m, but not more than 20 m. 
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• The transient state calibration for all the time series was regarded as sufficient at ME=0.5, 

MAE = 3.64 m and RMS = 4.91m. The graph in Figure 9-4 shows the relation between 

measured and simulated head at the end of the steady state calibration process. In case 

of absolute conformity, the points should create a 45-degree straight line (Line of perfect 

fit). As it can be seen, the level of conformity is tolerable especially when the uncertainty 

in spatial variation of hydraulic properties is taken into account. 

• Qualitative measures: The steady state water level contours are in Figure 9-5 and is 

consistent with the regional drainage features, which is most often an indicator of regional 

groundwater levels and flow patterns.  

 

 

 

Figure 9-4: Steady state calibration results (2020 hydrocensus groundwater levels) 
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Figure 9-5: Simulated groundwater levels and calibration targets with error bars 
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9.4.4 Model Limitations and Exclusions 

Groundwater models are inherently simplified mathematical representations of complex aquifer 

systems and this simplification therefore inevitably limits the accuracy with which groundwater 

systems can be simulated in general and lead to numerous sources of error and uncertainty. 

Model error commonly stems from practical limitations of grid spacing, time discretisation, 

parameter structure, insufficient calibration data, and the effects of processes not simulated by 

the model. These factors, alongside unintentional errors in field observations and measurements, 

result in uncertainty in the model predictions. Limitations of models are the result of 

generalisations, interpretations and assumptions made in attempting to simulate the natural 

environment. 

An Australian Modelling Guideline Class 1 was assigned to the model due to the available data 

and the calibration which was achieved against heads. Class 1 models are often used to provide 

an initial assessment of the problem and it is subsequently refined and improved to higher classes 

as additional data is gathered (monitoring data, refined mine schedules). Nevertheless, these 

models can be used to predict long-term impacts of developments in low-value aquifers. It is 

therefore recommended to upgrade the model to a Class 2 model once detailed mine schedules 

and monitoring data is available. 

Model error and uncertainty are not uniformly distributed. The groundwater levels measured 

were generally spread out cross the model area. Limited hydrogeological data (transmissivity, 

storativity at depth and in the different lithologies/intrusions) was available to characterise the 

aquifer system. Therefore, a level of uncertainty exists regarding how representative the 

calibrated hydraulic parameters are. The heterogeneous subsurface within the relatively large 

model area, results in hydraulic conductivity being simulated as uniform broad areas and may 

not reflect the true complexity of the geology. The following limitations are applicable to the 

numerical groundwater model: 

 

• The top of the aquifer is represented by the surface topography and available surface 

elevations (Lidar and survey data) are used to construct a representative spatial extent; 

• Recharge rates were assumed as constant throughout the simulated period, therefore no 

wet-dry cycles are simulated. 

• Detailed geology was not included, except for the DO4 dolerite sill and the C4 coal 

seam. 

• The model simulates the fractured rock environment as an equivalent porous medium, 

which is an overall simplification of the flow process. 
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• Due to their localities and orientations, the faults were not explicitly included in the model 

and therefore it is assumed that they do not act as significant flow conduits or barriers 

for the purposes of this modelling exercise. 

• No subsidence or any form of high extraction mining was simulated; 

• It was assumed that no surface subsidence was likely to occur. 

• No intermine flow or impacts of other mining related activities were included.  

• No groundwater abstraction of external users was simulated. 

 

9.5 Contaminant Transport Model 

The calibrated groundwater flow model was used as a basis for developing the contaminant 

transport model. Sulphate concentration was used to determine the impact of mining on the 

aquifer. Sulphate is a water-soluble oxidation product of ARD and is considered to be a 

representative indicator of the impact of coal mining on groundwater quality. The model was 

based on the following assumptions: 

• Contaminant movement will mostly take place as a result of advection. This assumption 

was based on the calculation of the Peclet number (Pe) for the aquifer which indicated 

that advection is the main flow mechanism. 

• Chemical reaction between rock and dissolved species were not taken into consideration 

during the sulphate (SO4) simulations. Therefore, a worst-case scenario was assumed. 

Movement of contaminant particles takes advection, dispersion, sorption and also flux sources 

into account. Longitudinal dispersivity was taken as 50 metres. The ratio of horizontal to 

longitudinal dispersivity was taken as 0.1. 

During the simulations the concentrations in the underground workings remained constant at 2500 

mg/l SO4 post closure, i.e. after 2050.  No surface sources were simulated. 

Due to the assumptions made and limited calibration data available, the results from the 

contaminant transport model were considered to represent a first approximation of the impact 

on groundwater quality. Due to the nature of the simulations, the estimated concentrations will 

reflect expected conditions within an order of magnitude. 
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10 Simulated Groundwater Impacts 

The impacts on groundwater levels and groundwater quality away of the existing and proposed 

mining activities were quantified using the 3D numerical groundwater flow and contaminant 

transport model.  

 

10.1 Construction Phase 

During construction of the new activities minimal additional impacts in the groundwater system is 

expected. The main activities that could impact on groundwater in this phase include constructing 

and clearing of footprint areas for the ventilation shafts. The impacts are expected to have a 

low significance rating. Handling of waste and transport of building material can cause various 

types of spills (hydrocarbons) which can infiltrate and contaminate the groundwater system.  

Waste should be discarded in the allocated waste area. The waste area should be bunded. 

Spills should be cleaned up immediately according to the WULA conditions. Solid waste must 

similarly either be stored at site on an approved waste disposal area or removed by credible 

contractors. 

 

10.2 Operational Phase 

The mine floor elevation is below the general groundwater level thus causing groundwater 

inflows into the current and proposed Shondoni mining areas from the surrounding aquifers 

during operations. Abstraction of water that seeps into the mine areas will cause dewatering of 

the surrounding aquifers and an associated decrease in groundwater level within the zone of 

influence of the dewatering cone. 

The zone of influence of the dewatering cone depends on several factors including the depth of 

mining below the regional groundwater level, recharge from rainfall to the aquifers, vertical 

infiltration of the recharging water, the size of the mining area, and the aquifer transmissivity 

amongst others. The 3-D numerical groundwater flow model was used to simulate the 

development of the drawdown cone over time in the study area. The latest mining schedules (at 

the time of investigation) also taken in consideration when calculating the drawdown. 

During the operational phase, it is expected that the main impact on the groundwater 

environment will be de-watering of the surrounding aquifer. The C4L coal seam will be mined 

until 2050. For this investigation it has been assumed that mining commenced in ~2012, with 

proposed mining expansion to commence in 2021 until 2050.  

The following deductions can be made: 
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• Groundwater levels are likely to be lowered in relatively small areas above the 

proposed mine workings in the weathered aquifer in 2050 (as seen in Figure 10-1). 

• Based on the model simulations the following hydrocensus boreholes could potentially be 

affected:  SM-140, SM-137, SM-136, SM-135, SM-133, SM-112, SM-108, SM-106, 

SM-91, SM-89, SM-88, SM-87, SM-64, SM-63, SM-17, SM-11. 

• It is however also possible that the other hydrocensus boreholes located above the mine 

workings could also be impacted (especially the deeper boreholes). It is therefore 

recommended to update the modelling once mining has commenced and update the 

boreholes depths in the numerical model. 

• Monitoring of the rest groundwater levels for all the boreholes above the mine workings 

should therefore be included in the groundwater monitoring programme and continue to 

be monitored in the future. Should any of these boreholes be proven to be negatively 

affected as a result of the mining operations, an alternative water supply option will need 

to be considered and implemented. 

• The baseflow to some of the streams above the mine workings could endure minor stream 

flow reductions during the operational phase. 
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Figure 10-1: Simulated extent of drawdown in weathered aquifer in 2050 (bord and pillar mining) 
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10.2.1 Mine Groundwater inflow estimate 

It was possible to calculate the groundwater inflow into the current Shondoni 

underground workings as well as the proposed expansion from the numerical model. The 

computed inflow is calculated as shown in Figure 10.2 based on the provided mine 

schedules and coal floor levels.  

It must be cautioned that these calculations have been done using simplified assumptions 

of homogeneous aquifer. Calculated inflow volumes must be considered as an order of 

magnitude only, Inflows in reality could deviate substantially from this and the model 

should thus be updated as more information becomes available. 

The mine inflows were calculated using the model as described in Section 9.2 shows. The 

inflow into the current workings was simulated at ~1100 m3/day (Figure 10.2) in 2020 

and increases overtime as mining occurs in new areas. The groundwater inflow increases 

to~2400 m3/d in 2050. No intermine flow was simulated and should be assessed once 

mining has commenced.  

 

Figure 10.2: Predicted groundwater inflows 
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10.2.2 Groundwater Quality (Contamination of the surrounding aquifers) 

The life of mine for the mining at Shondoni Colliery is planned until 2050. This allows 

time for chemical reactions to take place in the mined-out areas to produce ARD 

conditions. Groundwater flow directions will be directed towards the mining areas due 

to the mine dewatering. Therefore, contamination will be contained within the mining 

areas, and little contamination will be able to migrate away from the mining area.  

 

10.3 Decommissioning and Closure Phase 

During this phase it is assumed that active mining has stopped and the underground 

workings will be allowed to flood. No additional impacts on the groundwater of the 

study area other than the impacts discussed above are expected during the 

decommissioning phase of the project.  

 

10.4 Post Closure Phase 

In the post closure phase the underground is deemed to be flooding. Water and oxygen 

will react with the mine void side walls and pillars and as a result ARD will peak during 

this phase.  

 

10.4.1 Groundwater Quality 

Once the mining has ceased and flooding has progressed, ARD is likely to form in the 

unflooded areas in the mine resulting in poor quality mine water. Therefore, 

groundwater contaminant plumes could migrate from the mining areas once the water 

level in the mine workings have reached long term steady state conditions. The migration 

of contaminated water from the underground has been simulated for 50, 100 and 200 

years after colliery closure.  

However, based on the model assumptions and model setup assuming no subsidence, no 

significant contaminant plume (larger than 100 mg/l sulphate) was present in the 

weathered aquifer emanating from the flooded Shondoni workings (no figures were thus 

created). It is recommended to conduct a subsidence assessment to determined the future 

probability of surface subsidence due to the proposed mining program. 
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The results must be viewed with caution as a layered homogeneous aquifer has been 

assumed.  Heterogeneities in the aquifer are unknown and the effect of this cannot be 

predicted. Furthermore, no chemical interaction of the sulphate with the minerals in the 

surrounding bedrock has been assumed. As there may be some interaction and 

retardation of the plume, it is likely that this prediction will represent a worst-case 

scenario. 
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10.4.2 Mine Water Decant  

Mine water decant can be defined as: the uncontrolled discharge to surface, of contaminated 

water from an abandoned underground or opencast mine, as direct discharge through shafts, 

boreholes and cracks, as well as indirect discharge in the form of diffuse surface and sub-surface 

seeps, both at predictable and unpredictable locations. Decant usually take place at the lowest 

topographic level that intersects the flow path and underground workings. Given the proposed 

bord and pillar mining and assumed zero surface subsidence, it can be said that direct decant 

from the workings has a low probability. Furthermore, no direct decant from the shafts can be 

expected. The potential for decant however increases should surface subsidence occur.  

It is highly recommended to conduct a subsidence assessment to assess the potential for surface 

subsidence. 

It is recommended that boreholes are drilled into the underground workings to determine the 

inflow rates as the mine floods. Therefore, the active monitoring of the water levels in the mining 

areas should take place so that more precise decant predictions can be made. 
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11 CONCLUSIONS  

An Australian Guideline Class 1 model classification was pursued and was evaluated from a 

semi-quantitative assessment of the available data on which the model was based, the manner 

in which the model was calibrated and how the predictions were formulated. The level of 

confidence depended upon the available data for the conceptualisation, design and construction 

of the model. The model provides an estimate of the future extent of impact. The model thus 

serves as a starting point on which to develop higher class models as more data is collected and 

used. 

The impacts on groundwater levels and groundwater quality away of the existing and proposed 

mining activities were quantified using the 3D numerical groundwater flow and contaminant 

transport model.  

 

Construction Phase 

During construction of the new activities minimal additional impacts in the groundwater system is 

expected. The main activities that could impact on groundwater in this phase include constructing 

and clearing of footprint areas for the ventilation shafts. The impacts are expected to have a 

low significance rating. Handling of waste and transport of building material can cause various 

types of spills (hydrocarbons) which can infiltrate and contaminate the groundwater system.  

Waste should be discarded in the allocated waste area. The waste area should be bunded. 

Spills should be cleaned up immediately according to the WULA conditions. Solid waste must 

similarly either be stored at site on an approved waste disposal area or removed by credible 

contractors. 

Operational Phase 

The mine floor elevation is below the general groundwater level thus causing groundwater 

inflows into the current and proposed Shondoni mining areas from the surrounding aquifers 

during operations. Abstraction of water that seeps into the mine areas will cause dewatering of 

the surrounding aquifers and an associated decrease in groundwater level within the zone of 

influence of the dewatering cone. 

The zone of influence of the dewatering cone depends on several factors including the depth of 

mining below the regional groundwater level, recharge from rainfall to the aquifers, vertical 

infiltration of the recharging water, the size of the mining area, and the aquifer transmissivity 

amongst others. The 3-D numerical groundwater flow model was used to simulate the 
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development of the drawdown cone over time in the study area. The latest mining schedules (at 

the time of investigation) also taken in consideration when calculating the drawdown. 

During the operational phase, it is expected that the main impact on the groundwater 

environment will be de-watering of the surrounding aquifer. The C4L coal seam will be mined 

until 2050. For this investigation it has been assumed that mining commenced in ~2012, with 

proposed mining expansion to commence in 2021 until 2050.  

The following deductions can be made: 

• Groundwater levels are likely to be lowered in relatively small areas above the 

proposed mine workings in the weathered aquifer in 2050. 

• Based on the model simulations the following hydrocensus boreholes could potentially be 

affected:  SM-140, SM-137, SM-136, SM-135, SM-133, SM-112, SM-108, SM-106, 

SM-91, SM-89, SM-88, SM-87, SM-64, SM-63, SM-17, SM-11. 

• It is however also possible that the other hydrocensus boreholes located above the mine 

workings could also be impacted (especially the deeper boreholes). It is therefore 

recommended to update the modelling once mining has commenced and update the 

boreholes depths in the numerical model. 

• Monitoring of the rest groundwater levels for all the boreholes above the mine workings 

should therefore be included in the groundwater monitoring programme and continue to 

be monitored in the future. Should any of these boreholes be proven to be negatively 

affected as a result of the mining operations, an alternative water supply option will need 

to be considered and implemented. 

• The baseflow to some of the streams above the mine workings could endure minor stream 

flow reductions during the operational phase. 

 

Operational Phase - Groundwater inflow estimate 

The inflow into the current workings was simulated at ~1100 m3/day in 2020 and increases 

overtime as mining occurs in new areas. The groundwater inflow increases to~2400 m3/d in 

2050. No intermine flow was simulated and should be assessed once mining has commenced.  

 

Operational Phase Groundwater Quality (Contamination of the surrounding aquifers) 

The life of mine for the mining at Shondoni Colliery is planned until 2050. This allows time for 

chemical reactions to take place in the mined-out areas to produce ARD conditions. Groundwater 
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flow directions will be directed towards the mining areas due to the mine dewatering. Therefore, 

contamination will be contained within the mining areas, and little contamination will be able to 

migrate away from the mining area.  

 

Decommissioning and Closure Phase 

During this phase it is assumed that active mining has stopped and the underground workings 

will be allowed to flood. No additional impacts on the groundwater of the study area other 

than the impacts discussed above are expected during the decommissioning phase of the project.  

 

Post Closure Phase Groundwater Quality 

Once the mining has ceased and flooding has progressed, ARD is likely to form in the unflooded 

areas in the mine resulting in poor quality mine water. Therefore, groundwater contaminant 

plumes could migrate from the mining areas once the water level in the mine workings have 

reached long term steady state conditions. The migration of contaminated water from the 

underground has been simulated for 50, 100 and 200 years after colliery closure.  

However, based on the model assumptions and model setup assuming no subsidence, no 

significant contaminant plume was present in the weathered aquifer emanating from the flooded 

Shondoni workings (no figures were thus created). It is recommended to conduct a subsidence 

assessment to determined the future probability of surface subsidence due to the proposed 

mining program. 

The results must be viewed with caution as a layered homogeneous aquifer has been assumed.  

Heterogeneities in the aquifer are unknown and the effect of this cannot be predicted. 

Furthermore, no chemical interaction of the sulphate with the minerals in the surrounding bedrock 

has been assumed. As there may be some interaction and retardation of the plume, it is likely 

that this prediction will represent a worst-case scenario. 

 

Mine Water Decant  

Mine water decant can be defined as: the uncontrolled discharge to surface, of contaminated 

water from an abandoned underground or opencast mine, as direct discharge through shafts, 

boreholes and cracks, as well as indirect discharge in the form of diffuse surface and sub-surface 

seeps, both at predictable and unpredictable locations. Decant usually take place at the lowest 

topographic level that intersects the flow path and underground workings. Given the proposed 
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bord and pillar mining and assumed zero surface subsidence, it can be said that direct decant 

from the workings has a low probability. Furthermore, no direct decant from the shafts can be 

expected. The potential for decant however increases should surface subsidence occur. The 

potential for indirect decant is also low (assuming no subsidence).  

 

12 RECOMMENDATIONS 

• It is highly recommended to conduct a subsidence assessment to assess the potential for 

surface subsidence; 

• A groundwater management plan and monitoring network should be commissioned for 

the mine; 

• Groundwater inflows and mine water quality/levels should be measured monthly; 

• The hydrocensus boreholes should be revisited before mining commences and should form 

part of the monitoring system. 

• The external user boreholes should be reassessed in the model to determine which 

boreholes are at a high risk based in their borehole depths. Pre mining aquifer tests could 

be considered on these boreholes. 

• The groundwater model should be updated every 2 years with the latest information to 

improve the long-term risk profile posed by the mining on the hydrogeological 

environment. The results of the subsidence assessment should also be included in the model 

once completed. The measured water ingress and water levels should be used to re-

calibrate and refine the impact predictive scenarios. 

• It is also suggested that a number of scenarios are run to test the model sensitivity by 

varying transport and flow parameters. 

• The model has been developed as a groundwater management tool that should be used 

by the mine to assess the changes in risk due to mining and operational amendments. 

• It is recommended that boreholes are drilled into the underground workings to determine 

the inflow rates as the mines flood post closure. Therefore, the active monitoring of the 

water levels in the mining areas should take place so that more precise decant predictions 

can be made. 
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Executive Summary 
 
 
Scope and purpose of this report 
This specialist report covers one of the required components of the Environmental Impact 
Assessment , namely Terrestrial Ecology, and is relevant to flora. A separate specialist report has 
been written for terrestrial fauna, specifically covering mammals, avifauna and herpetofauna. The 
report provides a baseline description of the receiving environment (flora, vegetation 
communities) and an assessment of its current ecological importance, followed by an assessment 
of project-related impacts on terrestrial ecosystems. 
 
Baseline Description of Terrestrial Ecosystems 
 
i) Flora and Vegetation Communities 

The Project Area is situated within Soweto Highveld Grassland near the boundary with Eastern 
Highveld Grassland. Both of these vegetation types form part of the Mesic Highveld Grassland 
Bioregion. One azonal vegetation type, Eastern Temperate Freshwater Wetlands, is also 
represented in the Project Area, particularly in the south-west (Leeupan). Soweto Highveld 
Grassland is a listed Threatened Ecosystem that has been classified as Vulnerable. 
 
A regional overview is provided of the grassland and wetland vegetation associations in the 
general vicinity of the Project Area. Breytenbach et al. (1992) and Breytenbach et al. (1993) 
classified three primary associations in the Bb land type (Cynodon dactylon - Pogonarthria 
squarrosa Grassland, Themeda triandra - Aristida sciurus Grassland and Eragrostis curvula – 
Eragrostis plana Grassland) and two primary associations in the Ea land type (Themeda triandra 
- Eragrostis curvula Grassland in low-lying areas and Themeda triandra - Heteropogon contortus 
Grassland in high-lying areas). All of these associations are potentially present in the Project Area.  
 
Hoare (2010) described two grassland communities (Themeda triandra – Berkheya carlinopsis 
Grassland, Hyparrhenia hirta – Helichrysum nudifolium Grassland) and one riparian wetland 
community on Middelbult (Block 8), which forms part of the Shondoni Project Area. The 
classification of the vegetation of the entire Shondoni Project Area was undertaken following 
early and mid-summer fieldwork. Three of the vegetation communities present in the Project 
Area represent predominantly natural habitat, namely Diospyros lycioides – Aristida meridionalis 
Shrubland on rocky outcrops, Themeda triandra – Eragrostis plana Untransformed Grassland on 
plains and Wetlands. Wetlands are covered in detail in the Wetland Specialist Report and not 
dealt with further in this report. While the fine-scale grassland classification described by Hoare 
(2010) is likely to be reflected across the entire project area, it is almost impossible to map 
accurately at this scale without many more sample sites across other parts of the project area. 
This will also not be relevant to the project EMPr as all grassland communities will need to be 
managed in the same way as a broad vegetation unit. For these reasons the various grassland 
communities have been merged into a broad Untransformed Grassland unit. 
 
Four plant Species of Conservation Concern (SCC) are known to occur in the general vicinity of 
the Project Area, three of which are classified as Near Threatened (NT) (Stenostelma 
umbelluliferum, Kniphofia typhoides, Gladiolus robertsoniae) and one as Vulnerable (VU) (Listed 
Sensitive Species No. 647). Kniphofia typhoides was confirmed to occur at nine wetland sites in 
the Project Area during February 2021 fieldwork. Fragments of natural grassland and riparian 
wetlands are the most important habitats in the Project Area for these species. Twenty-five 
species that are protected under Schedule 11 of the Mpumalanga Nature Conservation Act (No. 
10 of 1998) have been recorded from the general vicinity of the Project Area, of which 15 were 
confirmed to occur during 2020 and 2021 fieldwork. None of these species are protected under 



7 
 

national legislation. A relatively high number of alien species (88 spp) are known to occur in the 
vicinity of the Project Area, of which 33 are listed as invasive species under the NEMBA Alien and 
Invasive Species Lists (2014).  
 
Ecological Importance 
 
i) Environmental Screening Tool 
The Department of Environmental Affairs’ Environmental Screening Tool indicated that the 
Project Area has Medium Sensitivity for the Plant Species Theme, and Very High Sensitivity for 
the Terrestrial Biodiversity Theme. The rating for the Plant Species Theme is based on the 
confirmed occurrence of a threatened and Listed Sensitive Species (No. 647) and the modelled 
occurrence of another threatened species (Pachycarpus suaveolens). While the Listed Sensitive 
Species has a high likelihood of occurring in the Project Area, justifying the theme sensitivity, 
there are no records of P. suaveolens from the general vicinity of the Project Area. The Very High 
Sensitivity rating of the Terrestrial Biodiversity Theme is justified by the location of the Project 
Area in Soweto Highveld Grassland, which is a listed Threatened Ecosystem (Vulnerable). In 
addition, the Project Area contains a number of Critical Biodiversity Areas (CBAs) and Ecological 
Support Areas (ESAs), and has been identified as a Focus Area for the provincial Protected Areas 
Expansion Program. 
 
ii) Mpumalanga Biodiversity Sector Plan 
According to the MBSP, the key areas that need to be conserved in the Project Area are major 
drainage lines (portions of these drainage lines are classified as Critical Biodiversity Areas and 
Ecological Support Areas) and fragments of Natural Grassland (which are classified as Critical 
Biodiversity Areas or as Other Natural Areas). It appears that Leeupan may have been incorrectly 
classified as Modified Habitat under the assumption that it is a man-made impoundment1 (Dr 
Mervyn Lötter, pers.comm.), but this pan is only partially modified and should have been 
classified as a CBA on the basis of the confirmed occurrence of avifaunal SCC as described in the 
terrestrial fauna report. The desired management objectives for CBAs are that they be kept in a 
natural or near-natural state, with no further loss of habitat or species. Only low-impact, 
biodiversity-sensitive land-uses such as low-intensity livestock grazing are considered 
appropriate, while land-uses such as any form of mining or prospecting, conversion of natural 
habitat for agriculture or plantation forestry, expansion of existing settlements or infrastructure, 
and the building of new infrastructure or linear developments such as roads, railways, pipelines, 
etc., are considered inappropriate. 
 
iii) Site Ecological Importance (SEI) 
An assessment of the SEI of the vegetation communities and habitats in the Project Area was 
conducted firstly as a desktop assessment and then verified by fieldwork. The habitat with the 
highest SEI in the Project Area is Natural Grassland, which is classified as High. This is largely 
because it represents fragments of a VU vegetation type (Soweto Highveld Grassland), has 
confirmed sightings of two threatened bird species (Martial Eagle, African Grass Owl), and 
potentially provides habitat for a number of other SCC. The two other types of Natural Habitat 
present in the Project Area, namely Wetlands and Endorheic Pans (Leeupan), have an SEI of 
Medium. Wetlands support a small population of African Grass Owl and potentially support 
another two threatened bird species (African Marsh Harrier, Greater Painted-snipe), and also 
have relatively high connectivity (i.e. riparian wetlands are not highly fragmented). Leeupan has 
confirmed sightings of two EN species (African Marsh Harrier, Yellow-billed Stork),  two VU bird 
species (Caspian Tern, Greater Painted-snipe) and several NT species (e.g. Greater and Lesser 
Flamingos, Maccoa Duck, Chestnut-banded Plover), as well as having high Functional Integrity as 
a result of its large size and is considered to have moderate resilience to disturbance. Most of the 

 
1 Leeupan used to be a naturally occurring pan wetland, but has been modified through man-made 
interventions and is now more than double in surface area compared to natural conditions 
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Modified Habitat in the Project Area has a Very Low SEI, but Modified Grassland (Old Lands) has 
a slightly higher SEI (Low) because of its higher Functional Integrity and the potential to support 
a few SCC once functional grassland is restored (e.g. Blue Korhaan). 
 

Potential Project-related Impacts 
 
i) Loss and / or Degradation of Natural Habitat within a listed Threatened Ecosystem 
The project area contains Natural Habitat that is representative of a listed Threatened Ecosystem 
(Soweto Highveld Grassland). Construction of any project infrastructure within Natural Habitat 
would result in a loss of this high value habitat and most likely be an impact of high significance. 
This is particularly likely in grassland vegetation, which is unlikely to be successfully restored to 
its original state during project closure. However, the only new project activities that are taking 
place in Natural Habitat are the North upcast and downcast ventilation shafts, where the 
grassland habitat is in a degraded state and not representative of Soweto Highveld Grassland. 
 
ii) Loss and / or degradation of habitat in Critical Biodiversity Areas 
Two types of Critical Biodiversity Areas are located in the Project Area, namely CBA: Irreplaceable 
and CBA: Optimal, and are mostly associated with wetland habitat. The construction of any 
project infrastructure within these CBAs would result in a loss of some of this habitat, and would 
be non-compliant with land-use guidelines in the Mpumalanga Biodiversity Sector Plan. However, 
none of the new project activities are situated within CBAs, although future subsidence of 
grassland habitat could potentially result in degradation of CBAs if the grassland was located in a 
CBA. 
 
iii) Loss of populations of Species of Conservation Concern 
At least four plant SCC potentially occur in the Project Area, one of which (Kniphofia typhoides) 
was confirmed at several wetland sites during fieldwork. None of the sub-populations of 
Kniphofia typhoides occur in close proximity to the new above-ground activities, but there are 
sub-populations in the northern part of the project area which could be negatively impacted by 
future underground mining through subsidence of wetland habitat. 
 
iv) Establishment of populations of alien and invasive plant species 
A fairly high number of alien and invasive plant species are present in the Project Area, indicating 
that a significant seed-base of these species is already present. The creation of disturbed ground 
during construction, as well as the regular movement of heavy vehicles into the Project Area, is 
likely to facilitate transport and establishment of new populations of these species. While this is 
potentially an impact of high significance, it is fairly easy to mitigate and will most likely have a 
relatively low post-mitigation significance. 
 
Recommended Mitigation Measures 
 
i) Invasive Alien Plant Control 

• Train a team of labourers in the correct and safe handling of equipment and herbicides 
for controlling invasive species in the vicinity of all infrastructure (especially during 
construction phase and at topsoil stockpiles) 

• Provide training in the identification of the invasive alien species present in the Project 
Area 

• Weekly inspections of the construction site, focusing on areas of bare soil where plants 
can get established, and immediate control of any populations of invasive species by alien 
plant control team 

 
ii) Restoration of Natural Habitat 
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• Quantitative assessment of plant species diversity within the proposed shaft footprint (to 
be able to establish post-closure rehabilitation objectives) 

• Topsoil to be stored adjacent to the construction area in low piles (<2 m tall) 
• Topsoil stockpiles to be adequately landscaped so that soil erosion is minimised 
• Topsoil to be inspected on a weekly basis for establishment of invasive alien plant species, 

which need to be immediately removed 
• Rehabilitation of decommissioned infrastructure during decommissioning phase, which 

will include: 
o Topsoil to be returned from nearby stockpiles 
o Planting of a selection of indigenous grass species to stabilise topsoil and enable 

germination of other species represented in the topsoil seedbed 
o Annual audits of species richness and diversity of indigenous species 

 
iii) Vehicle Control on Access Roads 

• Regular (weekly) wetting of all dirt road surfaces during dry season (May - Nov) 
• No wetting of roads in wet season (Dec - Apr) except in years of low rainfall 
• Maximum speed limit of 40 km / hr on all dirt roads 

 
iv) Management of Areas of Subsidence 

• Inspection of any reported areas of subsidence to ensure that no bare soil has been 
exposed 

• Weekly inspections of areas of bare soil where plants can get established 
• Control of any populations of invasive species by alien plant control team 
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1. Introduction and Terms of Reference 
 
Sasol Mining (Pty) Ltd (“Sasol Mining”) operates several underground coal mines in the Secunda 
area, in the south-western part of Mpumalanga Province. One of these mines is Middelbult 
Colliery, which has been operational since 1981. The Middelbult coal reserve has been depleted 
and the mine is close to entering the decommissioning phase. Sasol Mining plans to expand its 
operations to a New Block 8 North Reserve, which comprises several prospecting rights to be 
included in the larger mining right area (MP 30/5/1/2/3/2/1/138 MR). The approved 2011 
integrated EMP report is to be divided into two separate management plans in order to facilitate 
the management of a decommissioning mine (Middelbult Colliery) and the management of an 
operational mine (Shondoni Colliery). 
 
Figure 1-1 illustrates the proposed EMP boundary areas for the Middelbult Colliery and Shondoni 
Colliery as provided by JMA Consulting.  The Shondoni Shaft and Simunye Shaft and associated 
infrastructure will form part of the Shondoni Colliery EMP boundary area.  In addition, the Main 
and West Shaft and associated infrastructure to be decommissioned/ demolished will be included 
in the Middelbult Colliery EMP boundary area. 
 
The proposed project requires Environmental Authorisation in terms of the provisions of the 
Mineral and Petroleum Resources Development Act (MPRDA), National Environmental 
Management Act NEMA and the National Water Act (NWA). This application will include a 
Scoping and Environmental Impact Assessment and Report (S&EIR) for the proposed activities 
at Shondoni Colliery. 
 
This specialist report covers one of the required components of the Environmental Impact 
Assessment Report, namely Terrestrial Ecology, and is relevant to flora. A separate Terrestrial 
Ecology specialist report has been written for terrestrial fauna, specifically covering mammals, 
avifauna and herpetofauna.  
 

 
Figure 1-1. Proposed Project Boundaries 
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2. Details of Specialist 
 
 
2.1 Expertise of the Specialist 
 
2.1.1  Qualifications of the Specialist 
 
Warren McCleland has a ND: Nature Conservation from the Cape Peninsula University of 
Technology (1993). He is a registered Professional Scientist with SACNASP (No. 003973). 
 
2.1.2  Past Experience of the Specialist 
 
Warren McCleland is a Botanist and general Ecologist with over 15 years of experience in 
conducting baseline surveys, data analysis and report writing in various biomes throughout 
Africa (particularly savannah, forest and grassland biomes). He has experience in reporting 
according to IFC Performance Standards for numerous international projects in Sierra Leone, 
Angola, Democratic Republic of the Congo, Kenya, Republic of Guinea, Tanzania, Malawi, Mali, 
Morocco, Mozambique, Zambia, Turkey and Afghanistan. Warren is a co-author of the acclaimed 
Field Guide to Trees and Woody Shrubs of Mpumalanga & Kruger National Park and has co-
authored several scientific papers in peer-reviewed journals. Some of Warren’s achievements 
include receiving the Marloth Medal from the Botanical Society of South Africa for co-authoring 
the Kruger tree field guide and being accredited with the discovery of a number of new plant 
species. He is a co-author of the new Guidelines for the implementation of the Terrestrial Flora 
(3c) & Terrestrial Fauna (3d) Species Protocols for EIAs in South Africa (SANBI, 2020) in which 
he was the responsible author for the botanical chapter. 
 
2.2 CV of the Specialist 
 
A CV has been included as Appendix 5 in this report. 
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3. Declaration of Independence 
 
 
I Warren McCleland as the appointed specialist hereby declare/affirm the correctness of the 
information provided as part of the application, and that: 
 
• I act as the independent specialist in this application; 
• I will perform the work relating to the application in an objective manner, even if this results 

in views and findings that are not favorable to the applicant; 
• I declare that there are no circumstances that may compromise my objectivity in performing 

such work; 
• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the proposed 
activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 
• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
• I undertake to disclose to the applicant and the competent authority all material information 

in my possession that reasonably has or may have the potential of influencing any decision 
to be taken with respect to the application by the competent authority; and - the objectivity 
of any report, plan or document to be prepared by myself for submission to the competent 
authority; 

• all the particulars furnished by me in this form are true and correct; and 
• am aware that it is an offence in terms of Regulation 48 to provide incorrect or misleading 

information and that a person convicted of such an offence is liable to the penalties as 
contemplated in section 49B(2) of the National Environmental Management Act, 1998 (Act 
107 of 1998). 

 
 
 

 
         
Signature of the Specialist 
 
ECOREX Consulting Ecologists CC 
         
Name of Company 
 
06/02/2021 
         
Date 
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4. Relevant Legislation and Guidelines 
 
 
The Environmental Legislation and policies relevant to Terrestrial Ecology for this Project are 
summarised in Table 4-1. Certain legislation was excluded where not relevant specifically to this 
Project. For example, the National Forests Act No. 84 of 1998 was excluded since no tree species 
that are protected under this Act are known to occur in the Project Area. 
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Table 4-1. Summary of Legislation and Policies relevant to Terrestrial Ecology in this Project  

Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

The National Environmental Management: 

Biodiversity Act (10 of 2004) – NEMBA 

 

The NEMBA provides for the management and conservation of 

South Africa's biodiversity, the national protection of certain 

species and ecosystems, the sustainable use of biological 

resources, sharing of benefits from bioprospecting of biological 

resources, and provides for the establishment and functions of a 

South African National Biodiversity Institute. 

 

NEMBA Regulations: 

 

National List of Ecosystems that are threatened and in need of 

protection (Government Notice No. R1002 in Government Gazette 

No. 34809 of 9 December 2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soweto Highveld Grassland is 

recognised as a listed Threatened 

Ecosystem in section 8.1.1 of this 

report. 

 

 

 

 

 

 

 

 

 

 

 

 

The report complies by recognising 

the status of the relevant Threatened 

Ecosystem. The implication of project-

related loss of habitat representative 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

 

 

Alien and Invasive Species Regulations, 2014 (Government Notice 

No. R598 in Government Gazette No. 37885 of 1 August 2014) 

 

 

 

 

 

Threatened or protected species regulations (Government Notice 

No. R255 in Government Gazette No. 38600 of 31 March 2015) 

 

 

 

The status of listed Alien and Invasive 

Species is included in Appendix 1 and 

dealt with in section 8.1.6 of this 

report. 

 

 

 

 

The protected status (critically 

endangered, endangered, vulnerable 

and protected) of flora and fauna 

species that are known to occur in the 

Project Area are listed in the 

Appendices of this report as well as 

Tables 8-3, 8-6 and 8-8.  

of this ecosystem will be dealt with in 

more detail in the impact assessment. 

 

The report complies by listing all the 

Alien and Invasive Species known to 

occur in the Project Area. The 

implications of the presence of these 

species will be dealt with in more 

detail in the impact assessment. 

 

This report complies by taking into 

account the protected status of the 

relevant species. The implication of 

project-related loss of or disturbance 

to populations of these species will be 

dealt with in more detail in the impact 

assessment 

National Environmental Management Act, 1998 (Act No 107 

of 1998) – NEMA 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

 

Section 24 of the NEMA sets out the provisions which are to give 

effect to the general objectives of Integrated Environmental 

Management, and laid down in Chapter 5 of the NEMA. In terms of 

section 24(1), the potential impact on the environment of listed 

activities must be considered, investigated, assessed and reported 

on to the competent authority charged by the NEMA with granting 

of the relevant environmental authorisation. In terms of section 

24F(1) of the NEMA no person may commence an activity listed or 

specified in terms of section 24(2)(a) or (b) unless the competent 

authority has granted an environmental authorisation for the 

activity.  

 

NEMA Regulations: 

 

Environmental Impact Assessment Regulations, 2014 

(Government Notice No. R982 in Government Gazette 38282 of 4 

December 2014): 

 

Regulation 16(1)(v) (Screening Tool Report) 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

 

 

 

 

Appendix 6 (Specialist Reports) 

 

 

 

 

 

Procedures to be followed for the assessment and minimum 

criteria for reporting of identified environmental themes in terms 

of section 24(5)(a) and (h) of the National Environmental 

Management Act, 1998, when applying for environmental 

authorisation (Government Notice No. R648 in Government 

Gazette No. 42451 of 10 May 2019):  

 

 

The relevant themes of the Screening 

Tool Report have been summarised in 

section 8.3.1 of this report. 

 

 

Appendix 6 has not been specifically 

referenced in this report 

 

 

 

 

 

 

 

 

 

 

A Screening Tool Report has been 

generated for this report and the 

relevant themes have been 

summarised in section 8.3.1. 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

Appendix 6 regulations. 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

3(a) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Biodiversity 

 

Procedures to be followed for the assessment and minimum 

criteria for reporting of identified environmental themes in terms 

of section 24(5)(a) and (h) of the National Environmental 

Management Act, 1998, when applying for environmental 

authorisation (Government Notice No. R9 in Government Gazette 

No. 42946 of 10 January 2020):  

 

3(c) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Animal Species  

 

 

 

 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

 

 

 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

 

 

 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Biodiversity. 

 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Animal Species. 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

3(d) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Plant Species 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Plant Species. 

Mpumalanga Nature Conservation Act, 1998 (Act No. 10 of 

1998) – MNCA 

 

The MNCA consolidates and amends the laws relevant to 

biodiversity conservation in Mpumalanga and provides for the 

proclamation of protected species of flora and fauna, as well as the 

regulation of the hunting and fishing industries within the 

province. The following schedules are relevant to this report: 

 

Schedule 2 (Protected Game) 

Schedule 11 (Protected Plants) 

 

 

 

 

The flora and fauna species that are 

classified as protected under 

Schedules 2 and 11 of this Act have 

been listed in the Appendices of this 

report. Protected species of flora are 

dealt with in more detail in section 

8.1.5 

 

 

 

This report complies by taking into 

account the protected status of the 

relevant species. 
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5. Scope, Purpose, Approach and Methodology 
 
 
5.1 Scope and Purpose of Report 
 
The Scope of this report is to provide a baseline description of the receiving environment (flora, 

vegetation communities), an assessment of its current ecological state and an assessment of the 

significance of the potential impacts on flora / vegetation communities associated with the 

project. 

 
5.2 Approach, Methodology and Actions Performed During Specialist Study 
 
Appointment for this study was received after the end of the 2019 / 2020 flowering season, but 

deadlines dictated that a Scoping Report needed to be submitted prior to the 2020 / 2021 

flowering season. The approach for the Scoping Phase was to provide a desktop-based 

assessment of the terrestrial ecology of the Project Area, which was followed by fieldwork during 

a more appropriate time of the year. Data collected during fieldwork was used to update the 

baseline assessment. 

 
5.2.1  Desktop Assessment 

The Botanical Database of Southern Africa (BODATSA), which is curated by the South African 

National Biodiversity Institute (SANBI), was queried for a list of plant species that have been 

recorded from a 15 km radius of the project area. BODATSA contains records from the National 

Herbarium in Pretoria (PRE), the Compton Herbarium in Cape Town (NBG & SAM) and the 

KwaZulu-Natal Herbarium in Durban (NH). The iNaturalist website 

(https://www.inaturalist.org) was also consulted for any additional flora species recorded in the 

15 km buffer around the project area. The findings of a botanical specialist study that was 

conducted in part of the Project Area (Hoare 2010) were also consulted and incorporated into 

this report and the species list in Appendix 1.  

 

Version 2017.1 of the Red List of South African plants (http://redlist.sanbi.org/index.php), which 

is managed as part of SANBI’s Threatened Species Programme, was consulted for the current 

conservation status of each species in the above list. The term “Species of Conservation Concern” 

(SCC) as defined by Raimondo et al. (2009) was followed in this report, namely all species 

classified as threatened (Critically Endangered, Endangered and Vulnerable), as well as species 

classified as Data Deficient, Near Threatened, Critically Rare and Rare. Mucina & Rutherford 

(2006) was the primary reference for determining the regional context of the vegetation 

occurring in the vicinity of the project area 

 
5.2.2  Fieldwork 
 

Fieldwork was conducted over two periods, namely spring / early summer (October 2020) and 

mid-summer (February 2021). This timing enabled the fieldwork team to adequately cover the 

key flowering periods of the potentially occurring flora SCC. A total of three days were spent in 

the field during the first fieldwork trip (27 – 29 October 2020) and five days during the second 

survey (1 – 5 February 2021). The primary field survey method was Timed-meander Searches 

(TMSs), a semi-quantitative method that optimises the location of plant species of conservation 
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concern (Goff et al., 1982; Huebner, 2007). The method has been shown to be highly effective and 

time efficient in detecting rare species and documenting α-diversity (Huebner, 2007). Each broad 

habitat unit was searched until it was evident that the Species Accumulation Curve had levelled, 

indicating adequate sampling effort. Inventories of identifiable vascular plants were made along 

each of the TMSs, recording presence/absence, as well as estimating dominance/cover-

abundance according to Braun-Blanquet cover scales (Kent & Coker, 1992). Where plants could 

not be identified in the field, photographs of key diagnostic features were taken and identified 

using relevant literature. The location of all TMSs and other sampling points is indicated in Figure 

5-1. 
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Figure 5-1. Location of Timed-Meander Searches conducted during fieldwork 
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Ecological Importance 
A standardised method for assessing site-specific ecological importance (EI) in relation to a 
proposed project (including the project footprint and project activities) has been produced by 
Luke Verburgt and Warren McCleland as part of the new guidelines for biodiversity specialists in 
EIAs (SANBI, 2020). This assessment does not replace the output of the National Web-based 
Environmental Screening Tool but is complementary to it, providing a more site-specific 
assessment that is linked to the proposed project footprint / activities. 
 
EI is a function of the Biodiversity Importance (BI) of the receptor (e.g. the species of conservation 
concern, vegetation/fauna community or habitat type) and its resilience to impacts (Receptor 
Resilience) as follows:  
 

SEI = BI + RR 
 
BI in turn is a function of Conservation Importance (CI) and the Functional Integrity (FI) of the 
receptor as follows: 
 

BI = CI + FI 
 
Conservation Importance is defined as “the importance of a site for supporting biodiversity 
features of conservation concern present e.g. populations of IUCN Threatened and Near-
Threatened species (CR, EN, VU & NT), Rare, Range-restricted species, globally significant 
populations of congregatory species, and areas of threatened ecosystem types, through 
predominantly natural processes” (Enviro-Insight, 2019). The fulfilling criteria for CI are 
presented in Table 5-1. 
 
Table 5-1. Criteria for Determining Conservation Importance of a Receptor 

Conservation Value Fulfilling Criteria 

Very High 

Confirmed or highly likely occurrence of CR, EN, VU or Extremely Rare or Critically Rare species 

that have a global Extent of Occurrence of < 10 km2 

ro  

Any area of natural habitat of a CR ecosystem type or large area (> 0.1 % of the total ecosystem 

type extent) of natural habitat of EN ecosystem type 

Globally significant populations of congregatory species (>10% of global population) 

High 

Confirmed or highly likely occurrence of CR, EN, VU species that have a global Extent of 

Occurrence of > 10 km2. IUCN threatened species (CR, EN, VU) must be listed under any 

criterion other than A. If listed as threatened only under Criterion A, include if there are less 

than 10 locations or < 10 000 mature individuals remaining.  

Small area (>0.01% but < 0.1 % of the total ecosystem type extent) of natural habitat of EN 

ecosystem type or large area (> 0.1 %) of natural habitat of VU ecosystem type 

Presence of Rare species 

Globally significant populations of congregatory species (>1% but <10% of global population) 

Medium 

Confirmed or highly likely occurrence of populations of NT species, threatened species (CR, EN, 

VU) listed under A criterion only and which have more than 10 locations or more than 10 000 

mature individuals.   
Any area of natural habitat of threatened ecosystem type with status of VU 

Presence of  range-restricted species 

> 50 %  natural habitat with potential to support SCC 

Low 
No confirmed or highly likely populations of Species of Conservation Concern 

No confirmed or highly likely populations of range-restricted species 

< 50 % of natural habitat with limited potential to support SCC 

No confirmed and highly unlikely populations of SCC 
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Conservation Value Fulfilling Criteria 

Very Low No confirmed and highly unlikely populations of range-restricted species 

No natural habitat remaining 

 
Functional Integrity (FI) of the receptor (e.g. the vegetation/fauna community or habitat type) is 
defined here as “a measure of the ecological condition of the impact receptor as determined by 
its remaining intact and functional area, its connectivity to other natural areas and the degree of 
current persistent ecological impacts”. Fulfilling criteria for determining FI are given in Table 5-2. 
 
Table 5-2. Criteria for Determining Functional Integrity of a Receptor 

Functional Integrity Fulfilling Criteria 

Very High 

Very large (>100 ha) intact area for any conservation status of regional vegetation type or >5 ha 

for CR regional vegetation types 

High habitat connectivity serving as functional ecological corridors, limited road network 

between intact habitat patches 

No or minimal current ecological impacts with no signs of major past disturbance (e.g. 

ploughing) 

High 

Large (>20 ha but <100 ha) intact area for any conservation status of regional vegetation type or 

>10 ha for EN regional vegetation types 

Good habitat connectivity with potentially functional ecological corridors and a regularly used 

road network between intact habitat patches 

Only minor current ecological impacts (e.g. few livestock utilising area) with no signs of major 

past disturbance (e.g. ploughing) and good rehabilitation potential 

Medium 

Medium (>5 ha but <20 ha) semi-intact area for any conservation status of regional vegetation 

type or > 20 ha for VU regional vegetation types 

Only narrow corridors of good habitat connectivity or larger areas of poor habitat connectivity 

and a busy used road network between intact habitat patches 

Mostly minor current ecological impacts with some major impacts (e.g. established population 

of alien and invasive flora) and a few signs of minor past disturbance; moderate rehabilitation 

potential 

Low 

Small (>1 ha but <5 ha) area  

Almost no habitat connectivity but migrations still possible across some transformed or 

degraded natural habita; a very busy used road network surrounds the area. Low rehabilitation 

potential 

Several minor and major current ecological impacts  

Very Low 
Very small (<1 ha) area  

No habitat connectivity except for flying species or flora with wind-dispersed seeds.  

Several major current ecological impacts  

 
BI can be derived from a simple matrix of CI and FI as indicated in Table 5-3. 
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Table 5-3. Biodiversity Importance Two-way Matrix 

Biodiversity Importance 

Conservation Importance 

Very High High Medium Low Very Low 

F
u

n
c
ti

o
n

a
l 
In

te
g

ri
ty

 Very High Very High Very High High Medium Low 

High Very High High Medium Medium Low 

Medium High Medium Medium Low Very Low 

Low Medium Medium Low Low Very Low 

Very Low Medium Low Very Low Very Low Very Low 

 
Receptor Resilience (RR) is defined as “the intrinsic capacity of the receptor to resist major 
damage from disturbance and / or to recover to its original state with limited or no human 
intervention”.  The fulfilling criteria for RR are presented in Table 5-4. 
 
Table 5-4. Criteria for Determining Receptor Resilience 

Resilience Fulfilling Criteria 

Very High 

Habitat that can recover rapidly (~ less than 5 years) to restore > 70 % of the original species composition 

and functionality of the receptor functionality, or species that have a very high likelihood of remaining at a 

site even when a disturbance or impact is occurring, or species that have a very high likelihood of 

returning to a site once the disturbance or impact has been removed 

High 

Habitat that can recover relatively quickly (~ 5-10 years) to restore > 70 % of the original species 

composition and functionality of the receptor functionality, or species that have a high likelihood of 

remaining at a site even when a disturbance or impact is occurring, or species that have a high likelihood 

of returning to a site once the disturbance or impact has been removed 

Medium 

Will recover slowly  (~more than 10 years) to restore > 70 % of the original species composition and 

functionality of the receptor functionality, or species that have a moderate likelihood of remaining at a 

site even when a disturbance or impact is occurring, or species that have a moderate likelihood of 

returning to a site once the disturbance or impact has been removed 

Low 

Habitat that is unlikely to be able to recover fully after a relatively long period:  > 15 years required to 

restore ~less than 50 % of the original species composition and functionality of the receptor functionality, 

or species that have a low likelihood of remaining at a site even when a disturbance or impact is occurring, 

or species that have a low likelihood of returning to a site once the disturbance or impact has been 

removed 

Very Low 

Habitat that is unable to recover from major impacts, or species that are unlikely to remain at a site even 

when a disturbance or impact is occurring, or species that are unlikely to return to a site once the 

disturbance or impact has been removed 

 

Once BI and RR have been calculated through the use of the above two matrices, EI can be 

determined using the matrix in  
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Table 5-5. Site Ecological Importance Two-way Matrix 

SEI 

Biodiversity Importance 

Very High High Medium Low Very Low 

R
e
c
e
p

to
r 

R
e
s
il

ie
n

c
e

 Very Low Very High Very High High Medium Low 

Low Very High High Medium Low Low 

Medium High Medium Medium Low Very Low 

High Medium Low Low Low Very Low 

Very High Low Low Very Low Very Low Very Low 

 

Guidelines for how to interpret SEI of a project in terms of impact mitigation are given in Table 

5-6 

Table 5-6. Guidelines for interpreting Site Ecological Importance of Receptors in terms of 
project impacts 

 Site Ecological 

Importance 
Interpretation in relation to proposed development activities 

Very High 

Avoidance mitigation - No destructive development activities should be considered. 

Offset mitigation not acceptable/not possible (i.e. last remaining populations of species, 

last remaining good condition patches of ecosystems/unique species assemblages. 

Destructive impacts for species/ecosystems where <persistence target remains. 

High 

Avoidance mitigation wherever possible. Minimization mitigation – Changes to project 

infrastructure design to limit the amount of habitat impacted; limited development 

activities of low impact acceptable. Offset mitigation may be required for high impact 

activities. 

Medium 
Minimization & restoration mitigation - Development activities of medium impact 

acceptable followed by appropriate restoration activities 

Low 
Minimization & restoration mitigation - Development activities of medium to high impact 

acceptable followed by appropriate restoration activities 

Very Low 
Minimization mitigation - Development activities of medium to high impact acceptable 

and restoration activities may not be required 
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6. Assumptions, Uncertainties and Knowledge Gaps 
 
 
6.1 Assumptions & Uncertainties 

Previous studies were undertaken by specialists that are competent in their fields of study and 
that species-level identifications are correct. 
 
6.2 Knowledge Gaps 

This report is based on a thorough desktop review of previous specialist reports for the Project 
Area and other relevant literature, followed by two field surveys at the optimal time of the year 
for fieldwork. However, the study area is extensive and is a complex mosaic of natural and 
modified habitat. Sample sites were selected that were believed to represent the full spectrum of 
habitats present in the study area, but not all areas of natural habitat were surveyed. It is possible 
that certain plant species have been overlooked as a result, particular the minority of species that 
flower in late summer or autumn, as well as certain geophytes that only flower for brief periods 
when conditions are optimal. However, the fieldwork coverage was sufficient in order to verify 
the presence or absence of key SCC and to assess the suitability of habitat for other potentially 
occurring SCC.  
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7. Project Aspects Relevant To Specialist Study 
 
 
7.1 Site Locality 
 
The Project Area is located in Govan Mbeki Local Municipality in western Mpumalanga. It covers 
numerous portions of the farms Grootlaagte 311 IR, Uitmalmaak 126 IS, Rolspruit 127 IS, 
Salpeterkranz 351 IR, Klipfontein 357 IR, Kromdraai 128 IS, Ruigtekuilen 129 IS, Leeuwspruit 
134 IS, Winkelhaak 135 IS, Brakspruit 359 IR, Zandfontein 130 IS, Witkleifontein 131 IS, 
Springbokdraai 277 IS, Leeuwpan 532 IR, Debank of Vaalbank 280 IS, Rietkuil 283 IS, Middelbult 
284 IS, Grootpsruit 279 IS, Langverwacht 282 IS, Driefontein 137 IS, Twistdraai 285 IS, 
Goedehoop 290 IS and Goedehoop 533 IS. The Project Area covers approximately 68 000 ha and 
includes the town Embalenhle, and is adjacent to Secunda and Evander (Figure 7-1).  
 

 
Figure 7-1. Location of the Project Area 
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7.2 Project Activities/ Infrastructure and Layout 
 
Sasol Mining (Pty) Ltd (“Sasol Mining”) operates several underground coal mines in the Secunda 
area, in the south-western part of Mpumalanga Province. One of these mines is Middelbult 
Colliery, which has been operational since 1981. The Middelbult coal reserve has been depleted 
and the mine is close to entering the decommissioning phase. Sasol Mining plans to expand its 
operations to a New Block 8 North Reserve, which comprises several prospecting rights to be 
included in the larger mining right area (MP 30/5/1/2/3/2/1/138 MR). The approved 2011 
integrated EMP report is to be divided into two separate management plans in order to facilitate 
the management of a decommissioning mine (Middelbult Colliery) and the management of an 
operational mine (Shondoni Colliery). Figure 1-1 illustrates the proposed EMP boundary areas 
for the Middelbult Colliery and Shondoni Colliery as provided by JMA Consulting.  The Shondoni 
Shaft and Simunye Shaft and associated infrastructure will form part of the Shondoni Colliery 
EMP boundary area.  In addition, the Main and West Shaft and associated infrastructure to be 
decommissioned/ demolished will be included in the Middelbult Colliery EMP boundary area. 
 
7.3 Site Sensitivity 
 
The Site Sensitivity has been covered in detail in section 8.2.3 from the perspective of the 
Environmental Screening Tool, the Mpumalanga Biodiversity Sector Plan and a site-specific 
Ecological Importance assessment. 
 
7.4 Site Map and Areas To Be Avoided 
 
A map of the Ecological Importance of the Project Area is provided in Figure 8-8 and the 
classification of the Project Area in the Mpumalanga Biodiversity Sector Plan is provided in Figure 
8-7. These maps have been verified by summer fieldwork. The EI and MBSP maps include an 
overlay of project infrastructure and indicates the following areas that need to be avoided by 
above-ground project infrastructure: 
 

i) Critical Biodiversity Areas (Irreplaceable) 
ii) Critical Biodiversity Areas (Optimal) 
iii) All areas of Natural Grassland 
iv) All Wetlands (including a 50 metre buffer) 
v) Leeupan (including a 250 metre buffer) 
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8. BASELINE DESCRIPTION 
 

8.1 FLORA 

8.1.1 National Vegetation Types 

The Project Area is situated within the Grassland Biome, an area of approximately 360 000 km2 

that is associated with the summer rainfall region of South Africa, specifically the high-lying 

central plateau and mountainous regions of Mpumalanga, KwaZulu-Natal and Eastern Cape. The 

biome has been divided into four bioregions based on diagnostic floristic and physiographic 

elements (Mucina & Rutherford, 2006). The Project Area is located within the Mesic Highveld 

Grassland Bioregion, which is characteristic of the high-rainfall eastern Highveld. Two grassland 

vegetation types within this bioregion are dominant in western Mpumalanga, namely Soweto 

Highveld Grassland (Gm8) and Eastern Highveld Grassland (Gm12) (SANBI, 2018). The Project 

Area is located within Soweto Highveld Grassland near the boundary with Eastern Highveld 

Grassland (Figure 8-1). One azonal vegetation type, Eastern Temperate Freshwater Wetlands 

(AZf3) is also represented in the Project Area, particularly in the south-west (Leeupan). 

Soweto Highveld Grassland 

This grassland type is almost endemic to Mpumalanga and Gauteng, occurring marginally into 

Free State and North-west Province. Approximately 50% of the vegetation type has been 

transformed, mostly through cultivation and coal mining, and less than 1% is formally conserved, 

resulting in a conservation status of Endangered (Mucina & Rutherford, 2006). Any remnants of 

untransformed grassland present in the Project Area should be considered to be high value 

Natural Habitat that is representative of Soweto Highveld Grassland. A selection of typical plant 

species in Soweto Highveld Grassland according to Mucina & Rutherford (2006) is presented in 

Table 8-1. 

Table 8-1. Dominant species in Soweto Highveld Grassland 

Growth Form Characteristic Species 

Grasses 

Andropogon appendiculatus, Brachiaria serrata, Cymbopogon pospischilii, Cynodon 
dactylon, Elionurus muticus, Eragrostis capensis, E. chloromelas, E. curvula, E. plana, E. 
planiculmis, E. racemosa, Heteropogon contortus, Hyparrhenia hirta, Setaria 
nigrirostris, S. sphacelata, Themeda triandra, Tristachya leucothrix 

Forbs 
Hermannia depressa, Acalypha angustata, Dicoma anomala, Geigeria aspera, Berkheya 
setifera, Haplocarpha scaposa, Helichrysum nudifolium, H. rugulosum, Justicia 
anagalloides 

Geophytes Haemanthus humilis, H. montanus 

Dwarf shrubs Anthospermum hispidulum, Felicia muricata, Ziziphus zeyheriana 

 

Eastern Temperate Freshwater Wetlands 

This is a widespread vegetation type occurring throughout the higher-lying interior of eastern 

South Africa (Mucina & Rutherford, 2006). Within Mpumalanga, it is well represented on the 

Highveld in the various forms, such as endorheic pans, floodplain wetlands and unchannelled 
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valley wetlands. A selection of typical plant species in Eastern Temperate Freshwater Wetlands 

that are relevant to the Mpumalanga Highveld are presented in Table 8-2. 

Table 8-2. Dominant species in Eastern Temperate Freshwater Wetlands 

Growth Form Characteristic Species 

Grasses 
Agrostis lachnantha, Andropogon eucomus, Eragrostis plana, E. planiculmis, 
Helictotrichon turgidulum, Hemarthria altissima, Imperata cylindrica, Leersia hexandra, 
Paspalum dilatatum, P. urvillei, Pennisetum thunbergii 

Sedges 
Cyperus congestus, Carex acutformis, Fuirena pubescens, Schoenoplectus spp, Pycreus 
macranthus, P. nitidus 

Forbs 
Centella asiatica, Ranunculus multifidus, Berkheya radula, Chironia palustris, Monopsis 
decipiens, Senecio inornatus 

Aquatic herbs 
Aponogeton junceus, Ceratophyllum demersum, Lagarosiphon spp., Potamogeton 
thunbergii 
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8.1.2 Figure 8-1. Location of the Project Area within national vegetation types in 
western MpumalangaRegional Vegetation Associations 

Breytenbach et al. (1992) and Breytenbach et al. (1993) classified the vegetation of the Bb and Ea 

land types in the general vicinity of the Project Area. Three vegetation associations and four sub-

associations were identified in the Bb land type as follows (Breytenbach et al. 1992): 

i) Cynodon dactylon - Pogonarthria squarrosa Grassland  
This grassland is located on high-lying areas on deep (>900 mm), well-drained sandy soils 

overlying sandstone. Diagnostic species are Pogonarthria squarrosa, Trichoneura grandiglumis, 

Solanum panduriforme and Cyperus rigidifolius, while other typical species include Cynodon 

dactylon, Aristida congesta and Eragrostis curvula. 

ii) Themeda triandra - Aristida sciurus Grassland  
Themeda triandra – Aristida sciurus grassland is associated with shallow (<300 mm) rocky soils 

around dolerite outcrops. Eragrostis curvula and Themeda triandra are dominant species, while 

diagnostic species are Aristida bipartita, A. sciurus, Cymbopogon pospischilii, Heteropogon 

contortus, Hyparrhenia hirta, Dysphania schraderiana, Garuleum woodii, Crabbea acaulis, C. 

hirsuta, Abildgaardia ovata, Bulbostylis contexta and Hypoxis species. 

iii) Eragrostis curvula – Eragrostis plana Grassland 
This grassland vegetation type is associated with fairly shallow to deep soils on floodplains and 

footslopes. Dominant species are Eragrostis plana, E. curvula, Themeda triandra, Elionurus 

muticus, Cynodon dactylon, Brachiaria serrata and Berkheya pinnatifida. Four sub-associations are 

present within this grassland type, depending on soil type and position in the landscape. These 

are: 

• Eragrostis plana - Paspalum dilatatum Grassland – located on relatively shallow soils 
(<300 mm) with a clay content of 25-35%, on gentle slopes that offer better drainage; 
Eragrostis curvula, Themeda triandra and Cynodon dactylon are dominant, while 
diagnostic species are Helichrysum rugulosum, Paspalum dilatatum, Sporobolus africanus, 
Setaria nigrirostris and Hermannia depressa 
 

• Eragrostis plana - Digitaria ternata Grassland – located on relatively deep (c. 730 mm) 
black vertic soils with a clay content of more than 55%, on floodplains; Eragrostis curvula, 
Themeda triandra and Cynodon dactylon are dominant; diagnostic species are Digitaria 
ternata, Solanum supinum, Urochloa panicoides, Tagetus minuta, Schkuhria pinnata, 
Digitaria eriantha, Asclepias multicaulis, Microchloa caffra, Chlorophytum cooperi and 
Berkheya setifera 
 

• Eragrostis plana - Elionurus muticus Grassland – situated on relatively shallow vertic 
clayey soils on dolerite at the base of footslopes or floodplain edges; Eragrostis curvula. E. 
plana, Themeda triandra and Berkheya pinnatifida are dominant, while Elionurus muticus, 
Eragrostis racemosa, Brachiaria serrata, Felicia fascicularis, Aptosimum indivisum, 
Dyschoriste costata, Evolvulus alsinoides, Dicoma anomala, Pentzia globosa, P. incana, 
Cyperus tenax and Ledebouria species are diagnostic 
 

• Eragrostis plana - Commelina africana Grassland - situated on relatively deep (c. 550 mm) 
clayey soils with a clay content of more than 55% overlying sandstone and shale, at the 
base of shallow slopes; Eragrostis curvula and E. plana are dominant, while diagnostic 
species are Setaria helvola, Brachiaria serrata, Commelina africana, Chamaesyce 
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inequilatera, Oxalis obliquifolia, Pseudognagphalium luteo-album, Kohautia amatymbica, 
Verbena bonariensis, Linum thunbergii, Selago densiflora and Mariscus species 

 

Vegetation of the Ea land type has been broadly defined by Breytenbach et al. (1993) as Themeda 

triandra - Eragrostis curvula Grassland in low-lying areas and Themeda triandra - Heteropogon 

contortus Grassland in high-lying areas. Themeda triandra - Eragrostis curvula Grassland 

comprises the following five communities and seven sub-communities: 

i) Eragrostis curvula - Pogonarthria squarrosa Grassland 
This grassland type occurs mainly on sandy soils overlying sandstone and shale on moderately 
gentle slopes in undulating terrain. Dominant and constant species include Eragrostis curvula, 
Aristida congesta. Cynodon dactylon, Setaria sphacelata, Trichoneura grandiglumis. Aristida 
bipartite, Eragrostis gummiflua, Solanum panduriforme, Commelina africana and Bulbostylis 
contexta, while diagnostic species are Pogonarthria squarrosa. Aristida junciformis. A. sciurus. 
Stipagrostis zeyheri and Kohautia amatymbica. 
 
ii) Themeda triandra - Elionurus muticus Grassland 
Themeda triandra - Elionurus muticus grassland is associated with red and yellow clayey soils on 

footslopes or valley bottoms, and is usually seasonally moist. Dominant species are Themeda 

triandra, Eragrostis curvula. Cynodon dactylon. Setaria sphacelata. Aristida congesta. Brachiaria 

serrata. Eragrostis racemosa. E. plana and Heteropogon contortus. Five sub-associations were 

classified as follows: 

• Themeda triandra - Digitaria ternata Grassland – occurs on relatively shallow to deep 
(300 – 1200 mm) black clayey soils with a clay content of more than 55%; soils are 
derived from sandstone, shale and dolerite and are situated in seasonally wet valley 
bottoms; diagnostic species for this sub-association are Dyschoriste costata, Evolvulus 
alsinoides, Panicum coloratum, Digitaria ternata and Aristida stipitata 
 

• Themeda triandra - Pseudognaphalium luteo-album Grassland - occurs on relatively 
shallow to deep (200 – 1200 mm) red and yellow soils with a clay content of 15 - 35%, 
overlying a variety of geological formations on footslopes and valley bottoms; 
diagnostic species are Salvia repens. Solanum panduriforme, Pseudognaphalium luteo-
album and Trichoneura grandiglumis 

 
• Themeda triandra - Drimia sp. Grassland - occurs on moderately deep (650 – 780 mm) 

red and yellow soils with a clay content of 25 - 35%, usually on lower footslopes over 
Aeolian sand; diagnostic species are a Drimia species, an Eragrostis species, a 
Mariscus species and Cyanotis speciosa 

 
• Themeda triandra - Brachiaria serrata Grassland – this sub-association occurs in 

similar soils and landscapes to Themeda triandra - Digitaria ternata Grassland, 
although usually on slightly raised and more well drained sites, resulting in 
dominance of Heteropogon contortus and Eragrostis racemosa and lower abundance 
of Eragrostis plana; there are no diagnostic species in this sub-association 

 
• Eragrostis curvula – Felicia fascicularis Grassland – this sub-association occurs on 

drier sites than the other sub-associations of Themeda triandra - Elionurus muticus 
Grassland, usually on relatively shallow to deep (260 - 1200 mm) soils with a clay 
content of 15 - 55%, overlying dolerite, sandstone and shale; diagnostic species are 
Felicia fascicularis, Crassula lanceolata, Crabbea hirsuta, Dicoma anomala, Geigeria 
aspera, Gomphrena celosioides, a Helichrysum species and Eragrostis lehmanniana 
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iii) Themeda triandra - Dyschoriste radicans Grassland - occurs on valley bottoms, mainly on 

relatively shallow to deep (390 – 1200 mm) dark clayey vertic soils with a clay content of 
more than 55%; dominant species are Chloris virgata, Aristida bipartita, Eragrostis plana, 
E. curvula, Themeda triandra, Cynodon dactylon, Aristida congesta,, Chamaesyce 
inequilatera. Crabbea acaulis and Berkheya pinnatifida. Two sub-associations are: 
 
• Themeda triandra - Chloris virgata Grassland – occurs on footslopes and valley 

bottoms, usually on dark clayey vertic soils with a clay content of more than 55% and 
a soil depth of 390 - 1200 mm; diagnostic species are Chloris virgata, Brachiaria 
species, Blepharis innocua, Vigna oblongifolia and a Hypoxis species 
 

• Themeda triandra - Aristida bipartita Grassland – occurs on footslopes and valley 
bottoms on similar but slightly deeper (530 – 1200 mm) soils than Themeda triandra 
- Chloris virgata Grassland; this sub-association has no diagnostic species although 
Chamaesyce inaequilatera and Aristida bipartita are prominent 
 

iv) Eragrostis curvula Schoenoplectus decipiens Grassland 
This grassland type occurs on footslopes and valley bottoms on dark clayey soils with a 

clay content of more than 55% and a depth of 300 - 1200 mm, overlying sandstone, shale 

and aeolian sand; dominant species are Eragrostis plana. E. curvula and Themeda triandra, 

while diagnostic species are Schoenoplectus decipiens, Fimbristylis complanata, Falkia 

oblonga, Cordylogyne globose, Haplocarpha lyrata, a Senecio species and Crinum 

bulbispermum. 

 
v) Eragrostis curvula - Eragrostis plana Grassland 

This vegetation association occurs on footslopes and valley bottoms on red and yellow 

soils (Hutton and Clovelly) with a clay content of up to 55% and a soil depth of 400 - 1200 

mm. Dominant species are Eragrostis curvula. Themeda triandra. Cynodon dactylon. 

Aristida congesta and Eragrostis gummiflua. The community has no diagnostic species, 

although two prominent species are Eragrostis plana and Berkheya pinnatifida.  

The Themeda triandra - Heteropogon contortus Grassland is characteristic of high-lying areas on 

rocky, shallow (<300 mm) soils overlying basalt, quartzite or haematite (Breytenbach et al. 1993). 

The grassland comprises the following associations and sub-associations: 

i) Diospyros lycioides - Eragrostis curvula Shrubland 
This is a distinct vegetation association that occurs mainly on hillcrests and slopes on 
shallow soils with moderately high exposed rock cover. A high proportion of species are 
diagnostic for this association, including woody shrubs such as Diospyros lycioides, Felicia 
filifolia, Searsia discolor, Myrsine africana and Euclea crispa; forbs such as Lippia 
scaberrima, Rhynchosia totta, Ipomoea crassipes and Clutia hirsuta; the geophyte 
Haemanthus humilis; and xerophytic ferns Cheilanthes hirta and Pellaea calomelanos. 
Dominant grasses are Heteropogon contortus, Cymbopogon caesius, Themeda triandra and 
Eragrostis curvula. 
 

ii) Themeda triandra - Elionurus muticus Grassland 
This grassland type occurs on hillcrests and upper slopes in undulating terrain, on 
shallow (<300 mm) rocky soils overlying basalt, haematite and quartzite. Diagnostic 
species include grasses such as Elionurus muticus. Cynodon dactylon, Setaria sphacelata 
and Trichoneura grandiglumis, the dwarf shrub Ziziphus zeyheriana and the forbs 
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Trifolium africanum and a Lactuca species. Dominant species are Brachiaria serrata, 
Cymbopogon pospischillii, Aristida mollissima, Eragrostis curvula, Themeda triandra and 
Aristida congesta. Two sub-associations are characteristic of Themeda triandra - Elionurus 
muticus Grassland: 
 
• Themeda triandra - Trachypogon spicatus Grassland – located on hillcrests and upper 

slopes above 1560 masl, on shallow (<300 mm) rocky soils overlying basalt and 
haematite; diagnostic species are Trachypogon spicatus. Setaria helvola, Tristachya 
leucothrix, Acalypha caperonioides. Abildgaardia ovata and Haplocarpha scaposa. 
 

• Themeda triandra - Cymbopogon pospischilii Grassland - occurs at lower altitudes than 
Themeda triandra - Trachypogon spicatus Grassland, usually west-facing midslopes, 
on shallow (<300 mm) rocky soils derived from basalt and quartzite; numerous 
species are diagnostic for this sub-association, including Cymbopogon pospischillii, 
Aristida mollissima, Felicia fascicularis, Solanum panduriforme, Schkuhria pinnata, 
Hermannia lancifolia, Monsonia angustifolia, Salvia repens, Solanum supinum, 
Tephrosia longipes, Bidens pilosa, Tagetes minuta, Sonchus nanus, Oxalis obliquifolia 
and Pachycarpus rigidus 

 

8.1.3 Local Vegetation Associations 

Hoare (2010) described two grassland communities and one riparian wetland community on 

Middelbult (Block 8), which forms part of the Shondoni Project Area. Each of these communities 

are summarised briefly below based on the descriptions in Hoare (2010). 

i) Themeda triandra – Berkheya carlinopsis Grassland  

This was the most widespread grassland community on Middelbult (Block 8), representing about 

83% of the natural vegetation present, and is associated with clayey soils with an average clay 

content of 48%. Two sub-associations were associated with different soils and landscape units, 

namely Themeda triandra – Berkheya carlinopsis – Cirsium vulgare Grassland in valley bottoms 

and other low-lying areas, and Themeda triandra – Berkheya carlinopsis – Elionurus muticus 

Grassland on hillslopes and crests.  

ii) Hyparrhenia hirta – Helichrysum nudifolium Grassland  

This grassland community is embedded within Themeda triandra – Berkheya carlinopsis 

Grassland and is characteristic of sandy soils with an estimated average clay content of 14%. It is 

far more localised than the Themeda triandra – Berkheya carlinopsis Grassland, covering only 

17% of the natural vegetation. Two sub-associations in this grassland type are Hyparrhenia hirta 

– Helichrysum nudifolium – Trichoneura grandiglumis Grassland, which has only been moderately 

impacted by land use practices, and Hyparrhenia hirta – Helichrysum nudifolium – Commelina 

africana Grassland, which is a secondary vegetation type representing old fields or areas 

bordering cultivated fields. 

iii) Riparian Wetlands 

Hoare (2010) did not provide a detailed description of wetlands in his study area, but mentioned 

that riparian wetlands were associated with floodplains and valley bottoms, and that 

characteristic species included Phragmites australis and Typha capensis. 
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The classification of the vegetation of the entire Shondoni Project Area has been undertaken 

following early and mid-summer fieldwork and is presented below. The spatial cover of the 

represented vegetation communities is provided in Figure 8-4. 

Three of the vegetation communities present in the Project Area represent predominantly natural 

habitat, namely Diospyros lycioides – Aristida meridionalis Shrubland on rocky outcrops, Themeda 

triandra – Eragrostis plana Untransformed Grassland on plains and Wetlands. Wetlands are 

covered in detail in the Wetland Specialist Report and not dealt with further here. The shrubland 

and grassland communities are described in more detail below. While the fine-scale grassland 

classification described by Hoare (2010) is likely to be reflected across the entire project area, it 

is almost impossible to map accurately at this scale without many more sample sites across other 

parts of the project area. This will also not be relevant to the project EMPr as all grassland 

communities will need to be managed in the same way as a broad vegetation unit. For these 

reasons the various grassland communities have been merged into a broad Untransformed 

Grassland unit. 

8.1.3.1. Diospyros lycioides – Aristida meridionalis Shrubland on rocky outcrops 

Diospyros lycioides subsp. guerkei is the dominant woody shrub species in this community, 

although only on large outcrops which provide sufficient fire refuges where the shrubs can 

establish, frequently in association with Searsia lancea. The grass Aristida meridionalis is 

dominant in shallow soils at the edge of outcrops and in areas of level sheetrock. Other commonly 

occurring grasses are Aristida transvaalensis and Eragrostis racemosa, while common forbs 

include Dicoma anomala, Hermannia depressa and Lasiosiphon burchellii. Photos of typical 

vegetation on rocky outcrops are displayed in Figure 8-2. The small size and highly fragmented 

state of this community made it impossible to map at the scale of the project area and it is not 

included in Figure 8-4. 

Species richness is high in Rocky Outcrop Shrubland, considering the small area covered by this 

community, with 138 species being recorded during fieldwork, representing 46% of the project 

area species list (Appendix 1). Forty-two species species are diagnostic for this vegetation 

community, which represents 34% of the species list for this community. Diagnostic species 

include several ferns (Anemia vestita, Cheilanthes eckloniana, Cheilanthes viridis, Pellaea 

calomelanos), geophytes (Haemanthus humilis subsp. hirsutus, Eriospermum cooperi), sedges (e.g. 

Cyperus sphaerocephalus), succulents (Crassula alba, Crassula lanceolata, Crassula setulosa var. 

setulosa), dwarf woody shrubs (Searsia magalismontana, Diospyros austro-africana) and forbs 

(e.g. Cyanotis lapidosa). Certain grass species are also diagnostic for this community, occurring on 

shallow soils adjacent to the rock outcrops, such as Alloteriopsis semialata, Aristida sciurus, 

Diheteropogon amplectens and Microchloa caffra.  

No flora SCC were recorded in Rocky Outcrop Shrubland during fieldwork. One species 

(Stenostelma umbelluliferum) potentially occurs, but could not be located during fieldwork. 

However, this small species is easily overlooked, even when in flower, and it is possible that this 

species occurs in the project area. None of the Rocky Outcrop Shrubland unit is likely to be 

impacted by any of the new activities relevant to this report, so it is unlikely that any overlooked 

populations of Stenostelma umbelluliferum will be impacted. 
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Figure 8-2. Photos of Rocky Outcrop Shrubland from the Shondoni Project Area 

 

8.1.3.2. Themeda triandra – Eragrostis plana Untransformed Grassland on plains 

This broad vegetation unit includes various grassland communities that are particular to clay-

dominated or sandy soils, or have a species composition reflecting previous landuses (such as 

overgrazing, planting of pastures). Most of the grasslands in the project area show indication of 

disturbance / degradation, mostly as a result of overgrazing over many years. 

Grasses are the dominant life form in this vegetation unit, with 35 species being recorded during 

fieldwork, representing 17% of the unit species list (Appendix 1). Themeda triandra is often 
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dominant in less disturbed portions of grassland, whereas Eragrostis plana is dominant in 

degraded or secondary grasslands (occasionally with Hyparrhenia hirta). Other typical grass 

species of less disturbed grasslands include Aristida transvaalensis, Brachiaria serrata, Eragrostis 

racemosa and Tristachya leucothrix. Common grass species in disturbed grasslands include 

Cymbopogon pospischilii, Eragrostis curvula, Sporobolus africanus, Aristida congesta and Setaria 

sphacelata. A wide varety of forbs and geophytes is present, with the most frequently occurring 

species including Berkheya pinnatifida subsp. ingrata, Helichrysum rugulosum, H. nudifolium var. 

pilosellum, Hilliardiella oligocephala, Ipomoea oblongata, I. crassipes, Moraea pallida, Senecio 

coronatus and Stachys hyssopoides.  

Species richness is high in Untransformed Grassland, with 209 species being recorded during 

fieldwork, representing 70% of the project area species list (Appendix 1). Ninety-nine species are 

diagnostic for the broad grassland vegetation community in the project area, representing 47% 

of the total species list for this community. Photos of Untransformed Grassland in varying degrees 

of disturbance are displayed in Figure 8-3. Figure 8-4 shows the distribution of Untransformed 

Grassland in the project area. 

No flora SCC were recorded in the Untransformed Grassland unit during fieldwork. Three species 

potentially occur, but could not be located. However, given the size of the project area, it is 

possible that these species occur, especially Stenostelma umbelluliferum, which is easily 

overlooked, even when in flower. These are dealt with in more detail in section 8.1.5 and Table 

8-3. 

 
Top tw o images of untransformed grassland that has been disturbed through overgrazing but are still representative of Sow eto Highveld Grassland; bottom tw o 

images of Untransformed Grassland that has been degraded through severe overgrazing and is much less representative of Sow eto Highveld Grassland
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Figure 8-3. Photos of Untransformed Grassland from the Shondoni Project Area 

 

Figure 8-4. Vegetation communities / habitats represented in the Project Area 
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8.1.4 Species Richness 

The Botanical Database of Southern Africa (Bodatsa) produced a list of 151 species within a 20 

km radius of the PAOI. Studies conducted within the PAOI (Hoare, 2012) and on nearby properties 

(ECOREX 2009, 2010) added 281 species, bringing the total to 432 plant species known to occur 

within the vicinity of the PAOI (Appendix 1). Two hundred and ninety-eight species were 

recorded during October 2020 and February 2021 fieldwork. The most well represented families 

recorded during fieldwork are Poaceae (62 species), Asteraceae (56 species) and Fabaceae (26 

species).  

 

8.1.5 Species of Conservation Concern 

Raimondo et al. (2009) defines Species of Conservation Concern (SCC) as species that “have a high 

conservation importance in terms of preserving South Africa's high floristic diversity and include 

not only threatened species, but also those classified in the categories Extinct in the Wild (EW), 

Regionally Extinct (RE), Near Threatened (NT), Critically Rare, Rare, Declining and Data Deficient 

- Insufficient Information (DDD)”. More recently, the category “Declining” has been removed from 

this definition (L. von Staden, SANBI, pers.comm.), which resulted in numerous common Highveld 

species such as Boophone disticha, Hypoxis hemerocallidea and Eucomis autumnalis subsp. clavata 

being downgraded to Least Concern (LC). These three species were highlighted by Hoare (2012) 

as being SCC confirmed to occur in the Project Area, but this is no longer valid as a result of the 

their status downgrade. Two other species previously classified as Declining (Crinum 

bulbispermum, Pelargonium sidoides) and one species classified as NT (Trachyandra 

erythrorrhiza), were listed by Hoare (2012) as potentially occurring but all three have since been 

downgraded to LC and are no longer considered to be SCC. 

Four plant SCC are known to occur in the general vicinity of the Project Area, three of which are 

classified as NT and one of which is classified as VU (Table 8-3). Details regarding the ecology and 

phenology of these species are provided in Table 8-3, as well as the likelihood of occurrence of 

each. One species, Kniphofia typhoides, was confirmed to occur in the project area during 

February 2021 fieldwork. The species was located at nine valley-bottom wetland sites (Figure 

8-5) and was not located in any terrestrial grassland. 
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Table 8-3. Plant Species of Conservation Concern known to occur in the vicinity of the Project Area 

SPECIES 
Threat 

Status 
Distribution Habitat 

Flowering 

Period 

Likelihood 

of 

Occurrence 

Rationale 

Family Amaryllidaceae             

Sensitive Species No. 647 VU 

Mostly endemic to the Highveld 

of western Mpumalanga, north-

eastern Free State and Gauteng; 

isolated population near 

Wolmaranstad 

Moist depressions in 

undulating grasslands, 

edges of pans, riverbanks 

Feb-Mar High 

Suitable habitat 

present; known 

populations from 

general vicinity 

Family Apocynaceae             

Stenostelma umbelluliferum 

(Schltr.) Bester & Nicholas    
NT 

NW Province, n Gauteng,w 

Mpumalanga and nw KZN 

In n Gauteng recorded 

from deep, black turf soils 

in open woodland, whereas 

Highveld records are from 

dark clay soils in short 

grassland. 

Sep-Dec High 

Suitable habitat 

present; known 

populations from 

general vicinity 

Family Asphodelaceae             

Kniphofia typhoides Codd    NT 

Endemic to northern SA, 

occurring from North West, 

Gauteng, Limpopo to 

Mpumalanga and KZN  

Shallow wetlands and 

seasonally wet areas in 

floodplain and valley-

bottom grasslands, on 

heavy black clay soils 

Jan-Mar Confirmed 

Located at nine 

wetland sites in the 

project area 

Family Iridaceae             

Gladiolus robertsoniae 

F.Bolus    
NT 

Endemic to the Highveld of 

western Mpumalanga, north-

eastern Free State and Gauteng 

Highveld grassland, 

especially in rocky areas 
Oct-Nov Low 

Sone suitable habitat 

present, but no known 

populations from 

vicinity of project area 

and surveys during 

the flowering period 

failed to locate this 

species 

              

VU = Vulnerable             

NT = Near Threatened             
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Figure 8-5. Location of flora and fauna Species of Conservation Concern in the Project 
Area 
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8.1.6  Protected Species 

Thirty species that are protected under Schedule 11 of the Mpumalanga Nature Conservation 

Act (No. 10 of 1998) have been recorded from the general vicinity of the Project Area, of which 

15 were confirmed to occur in the Project Area during 2020 and 2021 fieldwork . The majority 

of these (92%) are monocotyledonous plants (Class Liliopsida), of which many are traded in the 

medicinal and horticultural markets, such as Boophone disticha, Crinum bulbispermum, Eucomis 

autumnalis subsp. clavata and Schizocarphus nervosus. No listed protected species in terms of 

section 56 of the National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 

2004) are confirmed to occur. 
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Table 8-4. Protected plant species recorded from the vicinity of the Project Area 

SPECIES 
Protected 

Status 

Record Source 

POSA 

Previous 

ECOREX 

Projects 

ECOREX 

2020 

ECOREX 

2021 

LILIOPSIDA           

Family Agapanthaceae           

Agapanthus inapertus Beauverd MNCA   x     

Family Amaryllidaceae           

Boophone disticha (L.f.) Herb.    MNCA x x x x 

Brunsvegia radulosa Herb. MNCA   x   x 

Crinum bulbispermum (Burm.f.) Milne-Redh. & Schweick.    MNCA x x x x 

Crinum graminicola I.Verd.    MNCA x       

Cyrtanthus stenanthus Baker var. stenanthus  MNCA x       

Cyrtanthus tuckii Baker var. tuckii  MNCA x x x   

Haemanthus humilis Jacq. subsp. hirsutus (Baker) Snijman    MNCA       x 

Haemanthus montanus Baker MNCA       x 

Family Asphodelaceae           

Aloe davyana Schönland    MNCA x       

Aloe ecklonis Salm-Dyck    MNCA x x x x 

Aloe greatheadii Schönland MNCA   x     

Aloe transvaalensis Kuntze MNCA   x     

Kniphofia porphyrantha Baker MNCA       x 

Kniphofia typhoides Codd    MNCA x x   x 

Family Hyacinthaceae           

Eucomis autumnalis (Mill.) Chitt. subsp. clavata (Baker) Reyneke MNCA   x   x 

Schizocarphus nervosus (Burch.) Van der Merwe    MNCA x       

Family Iridaceae           

Gladiolus crassifolius Baker    MNCA x x   x 

Gladiolus elliotii Baker    MNCA x     x 

Gladiolus permeabilis F.Delaroche MNCA       x 

Gladiolus robertsoniae F.Bolus    MNCA x       

Gladiolus sericeovillosus Hook.f. subsp. calvatus (Baker) Goldblatt MNCA x       

Family Orchidaceae           

Eulophia hians Spreng. var. hians MNCA   x     

Eulophia hians Spreng. var. nutans (Sond.) S.Thomas MNCA       x 

Habenaria caffra Schltr. MNCA       x 

Habenaria falcicornis (Burch. ex Lindl.) Bolus subsp. caffra (Schltr.) 

J.C.Manning 
MNCA   x     

Habenaria epipactidea Rchb.f. MNCA   x   x 

Orthochilus welwitschii Rchb.f.    MNCA x       

MAGNOLIOPSIDA           

Family Apocynaceae           

Brachystelma praelongum S.Moore    MNCA x       

Brachystelma pygmaeum (Schltr.) N.E.Br. subsp. pygmaeum  MNCA x       

            

MNCA = Mpumalanga Nature Conservation Act (No. 10 of 1998)         

POSAS = Plants of South Africa national database (SANBI)         
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8.1.7 Alien Species 
 

Eighty-eight (20%) of the 432 species known to occur in the vicinity of the Project Area are not 

indigenous to South Africa, of which 33 are listed as invasive species under NEMBA2 (Table 8-5). 

Table 8-5. Alien species known to occur in the vicinity of the Project Area 

SPECIES 
Alien 

Status 

Record Source 

POS

A 

Hoar

e 

2010 

Previou

s 

ECOREX 

Projects 

ECORE

X 2020 

ECORE

X 2021 

LILIOPSIDA             

Family Agavaceae             

Agave americana L. Yes         x 

Family Cannaceae             

Canna indica L. Yes         x 

Family Cyperaceae             

Cyperus esculentus L. var. esculentus  Yes x   x x x 

Family Poaceae             

Arundo donax L. 
Category 

1b 
    x   x 

Brachiaria advena Vickery    Yes x         

Cortaderia selloana (Schult.) Asch. & Graebn. 
Category 

1b 
        x 

Cymbopogon pospischilii (K.Schum.) C.E.Hubb. Yes     x   x 

Digitaria sanguinalis (L.) Scop.    Yes x x       

Eleusine multiflora A.Rich.    Yes x         

Paspalum dilatatum Poir. Yes     x   x 

Paspalum distichum L.    Yes x         

Paspalum urvillei Steud. Yes   x x   x 

Pennisetum clandestinum Hochst. ex Chiov. 
Category 

1b 
    x   x 

Polypogon viridis (Gouan) Breistr.    Yes x         

Zea mays L. Yes     x   x 

MAGNOLIOPSIDA             

Family Amaranthaceae             

Achyranthes aspera L. Yes         x 

Alternanthera pungens Kunth Yes     x   x 

Amaranthus hybridus L. subsp. hybridus  Yes x   x     

Dysphania pumilio (R.Br.) Mosyakin & Clemants    Yes x         

Gomphrena celosioides Mart. Yes   x x   x 

Guillemmea densa (Willd. ex Roem. & Schult.) 

Moq. 
Yes     x   x 

Family Apiaceae             

Centella asiatica (L.) Urb. Yes     x   x 

Family Asteraceae             

Bidens bipinnata L. Yes         x 

Bidens formosa Kuntze Yes   x x     

Bidens pilosa L.    Yes x x x   x 

Campuloclinium macrocephalum (Less.) DC. 
Category 

1b 
    x   x 

Cirsium vulgare (Savi) Ten. 
Category 

1b 
  x x x x 

 
2 National Environmental Management: Biodiversity Act (10/2004): Alien and Invasive Species Lists, 2014 
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SPECIES 
Alien 

Status 

Record Source 

POS

A 

Hoar

e 

2010 

Previou

s 

ECOREX 

Projects 

ECORE

X 2020 

ECORE

X 2021 

Cosmos bipinnatus Cav.    Yes x   x   x 

Crepis hypochaeridea (DC.) Thell. Yes   x x x x 

Erigeron canadensis L. Yes   x x     

Erigeron sumatrensis Retz. Yes     x   x 

Hypochaeris radicata L. Yes   x x x x 

Schkuria pinnata (Lam.) Kuntze ex Thell. Yes   x x   x 

Sonchus oleraceus L. Yes     x   x 

Tagetes minuta L.    Yes x x x x x 

Taraxacum officinale Weber Yes       x   

Tragopogon dubius Scop. Yes       x x 

Xanthium strumarium L. 
Category 

1b 
    x x   

Family Brassicaceae             

Lepidium bonariense L.    Yes x         

Family Cactaceae             

Cylindropuntia imbricata (Haw.) F.M.Knuth 
Category 

1b 
        x 

Opuntia ficus-indica (L.) Mill. 
Category 

1b 
    x   x 

Family Convolvulaceae             

Cuscuta campestris Yunck. 
Category 

1b 
        x 

Ipomoea purpurea (L.) Roth  
Category 

1b 
        x 

Family Euphorbiaceae             

Euphorbia prostrata Aiton Yes         x 

Family Fabaceae             

Acacia mearnsii De Wild. 
Category 

2 
    x   x 

Acacia melanoxylon R.Br. 
Category 

2 
    x     

Gleditsia triacanthos L. 
Category 

1b 
        x 

Glycine max (L.) Merr. Yes         x 

Medicago laciniata (L.) Mill. var. laciniata  Yes x         

Robinia pseudoacacia L. 
Category 

1b 
    x x   

Senna occidentalis (L.) Link    
Category 

1b 
x         

Trifolium pratense L. Yes         x 

Family Fagaceae             

Quercus robur L. Yes     x x x 

Family Malvaceae             

Hibiscus trionum L.    Yes x x     x 

Malvastrum coromandelianum (L.) Garcke 
Category 

1b 
    x     

Family Meliaceae             

Melia azedarach L. 
Category 

1b 
    x     

Family Moraceae             

Morus alba L. 
Category 

3 
    x   x 
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SPECIES 
Alien 

Status 

Record Source 

POS

A 

Hoar

e 

2010 

Previou

s 

ECOREX 

Projects 

ECORE

X 2020 

ECORE

X 2021 

Family Myrtaceae             

Eucalyptus camaldulensis Dehnh. 
Category 

1b 
    x   x 

Eucalyptus grandis W.Hill ex Maiden 
Category 

1b 
    x   x 

Family Onagraceae             

Oenothera rosea L'Hér. ex Aiton Yes   x x x x 

Oenothera stricta Ledeb. ex Link Yes     x   x 

Oenothera tetraptera Cav.    Yes x x       

Family Oxalidaceae             

Oxalis corniculata L. Yes     x   x 

Family Papaveraceae             

Argemone ochroleuca Sweet subsp. ochroleuca Yes     x x x 

Papaver aculeatum Thunb. Yes         x 

Family Phytolaccaceae             

Phytolacca octandra L. 
Category 

1b 
    x   x 

Family Plantaginaceae             

Plantago lanceolata L. Yes     x x x 

Plantago major L. Yes       x x 

Family Polygonaceae             

Fagopyrum esculentum Moench    Yes x         

Persicaria lapathifolia (L.) Gray Yes   x x x x 

Rumex crispus L. Yes   x x   x 

Family Portulacaceae             

Portulaca oleracea L. Yes         x 

Family Rosaceae             

Agrimonia procera Wallr. 
Category 

1b 
    x     

Pyracantha angustifolia (Franch.) C.K.Schneid. 
Category 

1b 
    x   x 

Rubus sp. 
Category 

1b 
        x 

Family Rubiaceae             

Richardia brasiliensis Gomes Yes     x   x 

Family Salicaceae             

Populus alba L. 
Category 

2 
    x     

Populus x canescens (Aiton) Sm. 
Category 

2 
    x   x 

Salix babylonica L. Yes     x x x 

Family Solanaceae             

Datura stramonium L. 
Category 

1b 
    x   x 

Physalis angulata L. Yes     x     

Physalis peruviana L. Yes         x 

Solanum elaeagnifolium Cav. 
Category 

1b 
  x x x x 

Solanum sisymbrifolium Lam. 
Category 

1b 
  x   x   

Family Tamaricaceae             
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SPECIES 
Alien 

Status 

Record Source 

POS

A 

Hoar

e 

2010 

Previou

s 

ECOREX 

Projects 

ECORE

X 2020 

ECORE

X 2021 

Tamarix ramosissima Ledeb. 
Category 

1b 
        x 

Family Verbenaceae             

Verbena bonariensis L. 
Category 

1b 
  x x   x 

Verbena brasiliensis Vell. 
Category 

1b 
  x x x   

Verbena rigida Spreng. 
Category 

1b 
    x x   

TOTAL 88 18 21 56 21 63 

              

Category 1b = Invasive species which must be 

controlled and wherever possible, removed and 

destroyed. Any form or trade or planting is 

strictly prohibited. 

            

Category 2 = Invasive species, or species 

deemed to be potentially invasive, in which a 

permit is required to carry out a restricted 

activity.  

            

Category 3 = Invasive species which may remain 

in prescribed areas or provinces. Further 

planting, propagation or trade, is however 

prohibited.  
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8.2 ECOLOGICAL IMPORTANCE 

8.2.1 Environmental Screening Tool 

A Screening Report was generated for the Project Area using the Department of Environmental 

Affairs’ Environmental Screening Tool (EST). The report indicated that the Project Area has 

Medium Sensitivity for the Plant Species Theme, and Very High Sensitivity for the Terrestrial 

Biodiversity Theme (Figure 8-6). These themes are discussed in more detail below. 

Plant Species Theme 

The Medium Sensitivity of the Plant Species Theme is based on the confirmed occurrence of a 

threatened and Listed Sensitive Species (No. 647) and the modelled occurrence of another 

threatened species (Pachycarpus suaveolens). While the Listed Sensitive Species has a high 

likelihood of occurring in the Project Area (Table 8-3), justifying the theme sensitivity, there are 

no records of P. suaveolens from the QDGCs relevant to the Project Area. 

Terrestrial Biodiversity Theme 

The Very High Sensitivity rating of the Terrestrial Biodiversity Theme is justified by the location 

of the Project Area in Soweto Highveld Grassland, which is a listed Threatened Ecosystem 

(Vulnerable). In addition, the Project Area contains a number of Critical Biodiversity Areas (CBAs) 

and Ecological Support Areas (ESAs), and has been identified as a Focus Area for the provincial 

Protected Areas Expansion Program. 
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Figure 8-6. Environmental Screening Tool Themes relevant to Terrestrial Flora 

 

8.2.2 Mpumalanga Biodiversity Sector Plan 

The Mpumalanga Biodiversity Sector Plan (MBSP) is an important planning tool for identifying 

areas that are required for the conservation of a representative and sustainable sample of the 

province’s biodiversity (Lötter et al. 2014). The MBSP provides guidance on where land uses that 

are incompatible with biodiversity should be avoided and thus is the primary decision support 

tool for the biodiversity component of EIAs. According to the MBSP, the key areas that need to be 

conserved in the Project Area are: 

i. Major drainage lines - portions of these drainage lines are classified as CBA 1 
(Irreplaceable), CBA 2 (Optimal) and ESA (Local Corridor); and 

ii. Fragments of Natural Grassland - classified as CBA2 or as Other Natural Areas. 
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It appears that Leeupan may have been incorrectly classified as Modified Habitat under the 

assumption that it is a man-made impoundment (Dr Mervyn Lötter, pers.comm.), but this 

endorheic pan should have been classified as a CBA on the basis of the confirmed occurrence of 

avifaunal SCC as described in section 8.4.2. The location of the Project Area within the MBSP 

classification is indicated in Figure 8-7. 

Critical Biodiversity Areas are areas that are essential for meeting biodiversity targets for species, 

ecosystems or ecological processes. The desired management objectives for CBAs are that they 

be kept in a natural or near-natural state, with no further loss of habitat or species. Only low-

impact, biodiversity-sensitive land-uses such as low-intensity livestock grazing are considered 

appropriate, while land-uses such as any form of mining or prospecting, conversion of natural 

habitat for agriculture or plantation forestry, expansion of existing settlements or infrastructure, 

and the building of new infrastructure or linear developments such as roads, railways, pipelines, 

etc., are considered inappropriate. All the transformed areas, such as cultivated lands, are 

classified as either Heavily Modified or Moderately Modified: Old Lands. Areas falling within the 

Modified category are the preferred areas for a wide variety of land-use types, which includes 

mining development.  
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Figure 8-7. Mpumalanga Biodiversity Sector Plan classification of the Project Area 
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8.2.3 Site Ecological Importance 

Provincial conservation plans such as the MBSP have been developed through a combination of 

verified and modelled data, and have been incorporated into the EST. A site-specific analysis of 

Ecological Importance is needed in order to verify the MBSP and EST assessments and provide a 

fine-scale assessment against which potential project-related impacts can be measured. The Site 

Ecological Importance (SEI) method has been developed for this purpose and forms part of the 

new Guidelines for the implementation of the Terrestrial Flora & Terrestrial Fauna Species 

Protocols for EIAs (SANBI 2020). SEI does not replace the MBSP and EST assessments but 

provides verification of these assessments and incorporates the threats that a specific project 

poses to biodiversity. The method of calculating SEI is explained clearly in section 5.2.  

SEI was calculated separately for each of the vegetation communities and each of corresponding 

faunal assemblages, before integrating these into an overall SEI assessment, as described in 

SANBI (2020). Discussion on the SEI of each of these habitats is provided below and the results 

shown in Table 8-6 and displayed in Figure 8-8. All areas of High SEI are considered to be No-Go 

Areas for above-ground infrastructure and should be excluded from all development impact 

footprints. 

The habitat with the highest SEI in the Project Area is Natural Grassland, which is classified as 

High. This is largely because it represents fragments of a VU vegetation type (Soweto Highveld 

Grassland), has confirmed sightings of two threatened bird species (Martial Eagle, African Grass 

Owl), and potentially provides habitat for a number of other SCC. Temperate Highveld grassland 

is also unlikely to be able to recover fully after being degraded, i.e. has low resilience. The two 

other types of Natural Habitat present in the Project Area, namely Wetlands and Endorheic Pans 

(Leeupan), have an SEI of Medium. Wetlands support a small population of African Grass Owl and 

potentially support another two threatened bird species (African Marsh Harrier, Greater Painted-

snipe), and also have relatively high connectivity (i.e. riparian wetlands are not highly 

fragmented). Wetlands are also more resilient than Temperate Highveld grassland and thus have 

a lower SEI. Leeupan supports small populations of two threatened bird species (Caspian Tern, 

Greater Painted-snipe) and seven NT species (Greater and Lesser Flamingos, Maccoa Duck, 

Chestnut-banded Plover, Bar-tailed Godwit, Curlew Sandpiper, Black-winged Pratincole). It has 

high Functional Integrity as a result of its large size and is considered to have moderate resilience 

to disturbance. 

Most of the Modified Habitat in the Project Area has a Very Low SEI, but Modified Grassland (Old 

Lands) has a slightly higher SEI (Low) because of its higher Functional Integrity and the potential 

to support a few SCC once functional grassland is restored (e.g. Blue Korhaan). 
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Table 8-6. Overview of Site-specific Ecological Importance of Habitats in the Project Area 

SEI Components 

HABITATS 

Natural Grassland 
Modified Grassland (Old 

Lands) 
Wetlands Endorheic Pan (Leeupan) 

Modified Habitat 

(cultivation, residential, 

mines) 

Conservation 

Importance 

HIGH MEDIUM HIGH VERY HIGH LOW 

Small area (>0.01% but < 0.1 % of 

the total ecosystem extent) of 

natural habitat of VU ecosystem 

type (Soweto Highveld Grassland); 

presence of CBAs; confirmed 

occurrence of EN species (Martial 

Eagle) and VU species (African 

Grass Owl) 

Highly likely occurrence of 

populations of NT species (Blue 

Korhaan, Black-winged Pratincole) 

Potential occurrence of an EN 

species (African Marsh Harrier); 

confirmed occurrence and 

potential breeding of a VU species 

(African Grass Owl) 

Confirmed occurrence of two EN 

species (African Marsh Harrier, 

Yellow-billed Stork), two VU 

species (Caspian Tern, Greater 

Painted-snipe) and several NT 

species (Maccoa Duck, Chestnut-

banded Plover, both flamingo 

species, Curlew Sandpiper, Bar-

tailed Godwit, Black-winged 

Pratincole) 

No confirmed or highly likely 

populations of Species of 

Conservation Concern or range-

restricted species 

Functional Integrity 

HIGH LOW HIGH VERY HIGH VERY LOW 

Large (>10 ha) intact area for an 

VU ecosystem type (Soweto 

Highveld Grassland); moderate 

connectivity between grassland 

fragments 

Low habitat connectivity except for 

flying species or flora with wind-

dispersed seeds; several major 

current negative ecological 

impacts  

Good habitat connectivity with 

potentially functional ecological 

corridors 

Very large (>100 ha) intact area for 

any conservation status of regional 

vegetation type (Leeupan is over 

400 ha in extent) 

No habitat connectivity except for 

flying species or flora with wind-

dispersed seeds; multiple major 

current negative ecological 

impacts  

Biodiversity 

Importance 
HIGH LOW HIGH VERY HIGH VERY LOW 

LOW LOW MEDIUM HIGH VERY LOW 
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SEI Components 

HABITATS 

Natural Grassland 
Modified Grassland (Old 

Lands) 
Wetlands Endorheic Pan (Leeupan) 

Modified Habitat 

(cultivation, residential, 

mines) 

Receptor Resilience 

Temperate Highveld grassland 

habitat is unlikely to be able to 

recover fully after a relatively long 

period:  > 15 years required to 

restore ~less than 50 % of the 

original species composition and 

functionality 

Habitat that is unable to recover to 

original floristic composition, few 

SCC could return to the site once 

the disturbance or impact has 

been removed and functional 

grassland is present 

Wetland habitat will recover slowly  

(~more than 10 years) to restore > 

70 % of the original species 

composition and functionality; 

there is a moderate likelihood of 

species returning to the site once 

the disturbance or impact has 

been removed 

Open Water faunal assemblage 

can recover relatively quickly (~ 5-

10 years), with some species 

having a high likelihood of 

remaining at a site even when a 

disturbance or impact is occurring, 

and other species having a high 

likelihood of returning once the 

disturbance or impact has been 

removed 

Habitat that is unable to recover to 

original floristic composition, SCC 

are unlikely to return to a site once 

the disturbance or impact has 

been removed 

SITE ECOLOGICAL 

IMPORTANCE 
HIGH LOW MEDIUM MEDIUM VERY LOW 
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Figure 8-8. Ecological Importance of Vegetation Communities in the Project Area 3  

 
3 All areas of High EI are considered to be No-Go Areas for above-ground infrastructure 
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9. IMPACT ASSESSMENT OF PROPOSED ACTIVITIES 
 

9.1 IDENTIFICATION AND DESCRIPTION OF IMPACTS 

Impacts were identified on the basis of a list of project activities supplied by JMA Consulting 

(Pty) Ltd. These activities were identified during a site inventory process performed by JMA 

using project information provided by the Applicant. The Impact Assessment was performed by 

considering how the activity interacts with the receiving environment (Activity Aspect) during a 

specific phase in the life of the project. The detailed assessment of each impact is included in 

Appendix 4 and is arranged according to the four main project phases, viz. Construction, 

Operation, Decommissioning and Post Closure.  

Four key potential project-related impacts on terrestrial ecosystems were identified on the 

basis of project activities and are described below.  

9.1.1  Loss and / or Degradation of Natural Habitat within a listed Threatened 
Ecosystem 

The project area contains Natural Habitat that is representative of a listed Threatened 

Ecosystem (Soweto Highveld Grassland). Construction of any project infrastructure within 

Natural Habitat would result in a loss of this high value habitat and most likely be an impact of 

high significance. This is particularly likely in grassland vegetation, which is unlikely to be 

successfully restored to its original state during project closure. However, the only new project 

activities that are taking place in Natural Habitat are the North upcast and downcast ventilation 

shafts, although the grassland habitat is in a degraded state and not representative of Soweto 

Highveld Grassland. Some degradation of Natural Habitat could also take place along access 

roads through excess dust production as a result of high volume of vehicles using the roads, and 

through invasion of disturbed areas by invasive alien plants. Another project activity that could 

result in this impact occurring is underground mining that leads to subsidence. Subsidence of 

grassland habitat could result in areas of bare soil being exposed, creating a base for invasive 

species to become established. Subsidence may result in loss of wetland habitat as well, but this 

is dealt with in more detail in the wetland specialist report. This impact wouild be most relevant 

during the construction phase of the project in terms of habitat loss and degradation, while 

degradation of Natural Habitat could still occur during the operation phase through habitat 

subsidence, dust production (although at a lower magnitude) and invasion by alien plants. 

9.1.2  Loss and / or degradation of habitat in Critical Biodiversity Areas 

Two types of Critical Biodiversity Areas are located in the Project Area, namely CBA: 

Irreplaceable and CBA: Optimal, and are mostly associated with wetland habitat. The 

construction of any project infrastructure within these CBAs would result in a loss of some of 

this habitat, and would be non-compliant with land-use guidelines in the Mpumalanga 

Biodiversity Sector Plan. However, none of the new project activities are situated within CBAs, 

although future subsidence of grassland habitat could potentially result in degradation of CBAs 

if the grassland was located in a CBA. Subsidence of grassland habitat could result in areas of 

bare soil being exposed, creating a base for invasive species to become established. Subsidence 

may result in loss of wetland habitat as well, but this is dealt with in more detail in the wetland 

specialist report. Some degradation of CBAs is also possible where these areas are crossed by 
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access roads along which excessive dust production may take place during construction and (to 

a lesser degree) operation phases. 

9.1.3  Loss of populations of plant Species of Conservation Concern 

At least four plant SCC potentially occur in the Project Area, one of which (Kniphofia typhoides) 

was confirmed at several wetland sites during fieldwork. None of the sub-populations of 

Kniphofia typhoides occur in close proximity to the new above-ground activities, but there are 

sub-populations in the northern part of the project area which could be negatively impacted by 

future underground mining through subsidence of wetland habitat. This impact will be relevant 

primarily during the construction and operation phases. 

9.1.4  Establishment of populations of alien and invasive plant species 

A fairly high number of alien and invasive plant species are present in the Project Area, 

indicating that a significant seed-base of these species is already present. The creation of 

disturbed ground during construction, as well as the regular movement of heavy vehicles into 

the Project Area, is likely to facilitate transport and establishment of new populations of these 

species. While this is potentially an impact of high significance, it is fairly easy to mitigate and 

will most likely have a relatively low post-mitigation significance. This impact will be relavtn to 

all phases in the life of the project. 

9.2 QUANTIFICATION OF IMPACTS 

The Impact Assessment method provided by JMA uses physical quantities or decibel levels to 

quantify loss and toxicity in order to assess severity of an impact, neither of which were easily 

applicable to the terrestrial ecology component. The rating system was adapted for Quantity / 

Magnitude and Toxicity / Severity to allow for different quantitative and other more qualitative 

assessments of impacts on terrestrial ecosystems. The other impact assessment criteria (Extent, 

Duration) were assessed against the baseline state using the rating scales provided by JMA. The 

rating system adjustments were as follows: 

Criteria Definition Points 

Magnitude 

The magnitude of the impact on the receiving enviroment 
Less than 10 m2 of natural habitat lost or degraded - Negligible 0 
11-100 m2 of natural habitat lost or degraded - Minor 1 
100-500 m2 of natural habitat lost or degraded - Moderate 2 
500-10 000 m2 of natural habitat lost or degraded - High 3 
More than 1 ha (10 000m2) of natural habitat lost or degraded - Major 4 

Severity 

The severity of the impact on the receiving enviroment 
No species likely to be impacted; no loss of habitat functionality - 
Negligible 

0 

Very few species likely to be impacted, none of which are SCC; limited 
loss of habitat functionality - Minor 

1 

Moderate number of species impacted, some of which are SCC; 
moderate loss of habitat functionality - Moderate 

2 

High number of species impacted, including confirmed SCC; extensive 
loss of habitat functionality - Major 

3 

 



60 
 

9.3 NATURE OF IMPACTS 

The impacts that were assessed for the terrestrial ecology component were considered to be 

direct or indirect depending on the nature of the project activities. Activities that are likely to 

result in direct impacts (loss of Natural Habitat, loss or disturbance to fauna SCC) are: 

• Construction activities around both North ventilation shafts 
• Vehicle activity along access roads 
• Normal operational activities around all project infrastructure 

 

Activities that are likely to result in indirect impacts (degradation of Natural Habitat, 

degradation of CBAs, establishment of populations of invasive alien species, loss or disturbance 

to populations of flora SCC) are: 

• Underground mining causing subsidence 
• Normal operational activities around all project infrastructure 
• Management of topsoil stockpiles 

 

Cumulative Impacts 

A cumulative impact is defined in GNR 982 (EIA Regulations of 4 December 2014) as amended, 

as: “cumulative impact’ in relation to an activity, means the past, current and reasonably 

foreseeable impact of an activity, considered with the impact of activities associated with that 

activity, that in itself may not be significant, but may become significant when added to the 

existing and reasonable foreseeable impacts eventuating from similar or diverse activities” 

Cumulative Impact Description 
Qualitative Significance Rating 

(Very Low, Low, Medium, 
High, Very High) 

A significant amount of natural habitat, some of which would have 
been representative of Soweto Highveld Grassland (Threatened 
Ecosystem) and Critical Biodiversity Areas, has already been lost in 
the project area as a result of extensive agriculture, as well as current 
mining infrastructure and urbanisation. The small potential losses of 
habitat as a result of the current project are unlikely to contribute 
significantly to this loss of habitat. 

Low 

 

9.4 EVALUATION OF IMPACTS 
 

9.4.1 Impact Assessment Methodology 
 
The impact assessment methodology that was used for this project is based on a Sasol Mining 
Standard (7x7) Impact Assessment Rating Matrix. 
 
The protocol comprises a series of steps in order to systematically go through a process of: 
 
• Identifying and quantifying an impact (determining the severity) - Step 1 
• Calculating the likelihood of an impact happening - Step 2 
• Quantification of the level of magnitude associated with the impact - Step 3 
 
During the identification process the following aspects were considered: 
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• The physical quantity of the potential impact (be it a volume, concentration or quantitative 

measurement) 
• The toxicity of impact, measured against a pre-defined hazard rating 
• The measurement of the extent of an impact 
• The duration of the impact, measured in years 
• The environmental status of the impact 
• The regulatory impact in terms of legislation that has relevance 
• The impact on any Interested and Affected Parties 
 
A quantitative rating system was used to assign a value to each of the above aspects. 

Impact Assessment Criteria 

Criteria Definition Points 

Quantity/ 
Magnitude 

The quantity (Volume) that will impact on the environment 

Less than 1m3 / incident or > 10 mg/ m3 or < 61dBa - Minor 0 

More than 1 m3 but less than 10 m3 per incident or > 25 mg/ m3 1 

More than 10 m3 but less than 100 m3 per incident > 50 mg/ m3 or > 61dBa - Moderate 2 

More than 100 m3 but less than 1000 m3 per incident or > 100mg/ m3 3 

More than 1000 m3 per incident \ continuous or > 120 mg/ m3 or > 85dBa - Major 4 

Toxicity/ 
Severity 

Hazard rating (Dangerous properties of hazardous material) 

Non-hazardous – (substances which will not result in any risk)  0 

Hazard rating 1 – (Substances which could result in relatively low risk) – Minor 1 

Hazard rating 2 – (Substances which could result in serious risk) – Moderate 2 

Hazard rating 3 – (Substance which could result in severe risk) - Major 3 

Extent/  
Spatial Scale 

How far does the impact extend? 

Limited to Business unit 0 

Limited to mine lease area 1 

Regional (Refer to municipal area) 2 

National (Refer to Mpumalanga area) 3 

International (refer to beyond South Africa’s boundaries)  4 

Duration 

How long will the impact last? 

Less than 5 years 0 

Between 5 – 15 years 1 

Exceeding mine lifetime 2 

Impact permanently present 3 

Status 

Status of impact   

Beneficial (Improve the environment) – no risk reduction needed  -1 

Neutral (No change to the environment) – No risk reduction needed 0 

Adverse (Degradation of the environment) – Risk reduction needed 1 

Legislation Are there any regulatory requirements applicable to aspects – impacts?   
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None 0 

Yes, no fines, not cause loss of operating permit, but still reportable incident 1 

Yes, and will result in / prosecution or loss in production 2 

Yes, and will cause loss of operating permit or mine stoppage. 3 

Yes, and may lead to closing down of mine 4 

I & AP’s 

Interested and affected parties (I&AP)   

No impact 0 

Impact to employees in unit 1 

Impact to local community / stakeholders 2 

Impact to general public – beyond municipal area (impact on reputation) 3 

 

Once a sum value has been determined for a specific impact, an Impact Severity Score is 

calculated (C-number) as Step 1, based on the Table below: 

Impact Assessment Criteria 

Severity score Risk matrix Consequence Category 

21 - 22 (C) I7 

19 - 20 (C) I6 

17 - 18 (C) I5 

14 - 16 (C) I4 

10 - 13 (C) I3 

5 - 9 (C) I2 

Less than 5 (C) I1 

 

During Step 2 the likelihood of an impact occurring/re-occurring is assessed at the hand of the 

Table provided below: 
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Likelihood of an Impact Occurring (P-value) 

Likelihood  
Descriptors 

Probability 
Intervals 

Likelihood Definitions P-value 

Unforeseen 0 – 0.1% The event is not foreseen to occur (never expected to happen) P1 

Highly 
unlikely 

0.1 – 1% The event may occur in exceptional circumstances (highly unlikely)  P2 

Very unlikely 1 – 5% The event may occur in certain circumstances (rarely) P3 

Low 5 – 15% The event could occur (low likelihood; 1/100 years) P4 

Possible 15 – 40% The event may occur (can happen; 1/10 years) P5 

Likely 40 – 75% The event will probably occur (Likely; once a year) P6 

Almost Certain 75 – 100% 
The event is expected to occur or occurs regularly 
(Frequently; more than once a year) 

P7 

 

Finally, the overall impact is quantified in a “Level of Risk” matrix, by combining the C-value 

(calculated in Step 1) with the P-value (calculated in Step 2) in the matrix provided below (Step 

3). The overall impacts will be ranked based on the Level of Risk, as identified below: 

Level of Risk Matrix for Impacts 

 
P1 P2 P3 P4 P5 P6 P7 

(C) I7 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 1 Risk Level 1 Risk Level 1 Risk 

(C) I6 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 1 Risk Level 1 Risk 

(C) I5 Level 5 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 2 Risk 

(C) I4 Level 6 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 3 Risk 

(C) I3 Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk 

(C) I2 Level 6 Risk Level 6 Risk Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk 

(C) I1 Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk 

 

9.4.2 Impact Significance Rating 

Impact Significance Rating Tables were compiled for each of the four life cycle phases associated 

with Shondoni Colliery, according to the methodology provided by and in the format requested 

by JMA Consulting. These tables have been attached as Appendix 4. The impacts are 

summarised below. Applicable mitigation measures are covered in section 10. 

Construction Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Establishment of populations of invasive alien plant species (all 
four new ventilation shafts) 

Level 3 Level 5 

Direct loss of Natural Habitat in a listed Threatened Ecosystem 
(both North ventilation shafts) 

Level 3 Level 5 
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Operational Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Establishment of populations of invasive alien plant species (all 
above-ground project infrastructure, areas of subsidence) 

Level 3 Level 5 

Degradation of Natural Habitat (listed Threatened Ecosystem & 
CBAs) through excess dust production (access roads) 

Level 4 Level 6 

Degradation of Natural Habitat (listed Threatened Ecosystem 
and CBAs) through subsidence 

Level 6 Level 6 

 

Decommissioning Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Establishment of populations of invasive alien plant species (all 
sites of decommissioned project infrastructure, areas of 
subsidence) 

Level 3 Level 5 

Degradation of Natural Habitat (listed Threatened Ecosystem & 
CBAs) through excess dust production (access roads) 

Level 4 Level 6 

Degradation of Natural Habitat (listed Threatened Ecosystem 
and CBAs) through subsidence 

Level 6 Level 6 

 

Post-Closure Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Establishment of populations of invasive alien plant species 
(sites of decommissioned project infrastructure, areas of 
subsidence) 

Level 3 Level 5 

Degradation of Natural Habitat (listed Threatened Ecosystem & 
CBAs) through excess dust production (access roads) 

Level 4 Level 6 

Degradation of Natural Habitat (listed Threatened Ecosystem 
and CBAs) through subsidence 

Level 6 Level 6 
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10. MITIGATION MEASURES FOR INCLUSION IN EMPR 

Mitigation and Management Measure Tables were compiled for each of the four life cycle 

phases, associated with Shondoni Colliery. This was done for the activities deemed to have a 

potential impact with reference to the aspects associated during a specific life cycle phase. 

These tables have been included as Appendix 4 in this report. The measures are summarised 

below: 

10.1 INVASIVE ALIEN PLANT CONTROL 

• Train a team of labourers in the correct and safe handling of equipment and 
herbicides for controlling invasive species in the vicinity of all infrastructure 
(especially during construction phase and at topsoil stockpiles) 

• Provide training in the identification of the invasive alien species present in the 
Project Area 

• Weekly inspections of the construction site, focusing on areas of bare soil where 
plants can get established, and immediate control of any populations of invasive 
species by alien plant control team 

 

10.2 RESTORATION OF NATURAL HABITAT 

• Quantitative assessment of plant species diversity within the proposed shaft 
footprint (to be able to establish post-closure rehabilitation objectives) 

• Topsoil to be stored adjacent to the construction area in low piles (<2 m tall) 
• Topsoil stockpiles to be adequately landscaped so that soil erosion is minimised 
• Topsoil to be inspected on a weekly basis for establishment of invasive alien plant 

species, which need to be immediately removed 
• Rehabilitation of decommissioned infrastructure during decommissioning phase, 

which will include: 
o Topsoil to be returned from nearby stockpiles 
o Planting of a selection of indigenous grass species to stabilise topsoil and enable 

germination of other species represented in the topsoil seedbed 
o Annual audits of species richness and diversity of indigenous species 

 

10.3 VEHICLE CONTROL ON ACCESS ROADS 

• Regular (weekly) wetting of all dirt road surfaces during dry season (May - Nov) 
• No wetting of roads in wet season (Dec - Apr) except in years of low rainfall 
• Maximum speed limit of 40 km / hr on all dirt roads 

 

10.4 MANAGEMENT OF AREAS OF SUBSIDENCE 

• Inspection of any reported areas of subsidence to ensure that no bare soil has been 
exposed 

• Weekly inspections of areas of bare soil where plants can get established 
• Control of any populations of invasive species by alien plant control team 

 

 



66 
 

11. MONITORING PLAN 

The primary objectives of a terrestrial flora monitoring program will be related to the 

restoration of natural habitat and control of invasive alien plant species. 

11.1 MONITORING LOCALITIES 

The localities for monitoring are still to be determined. The baseline survey quadrats for two 

North ventilation shafts will be located in habitat in the impact footprint prior to construction, 

so that pre-construction diversity can be established and restoration objectives set. The habitat 

restoration quadrats for all sites can only be established during the decommissioning phase as 

these will be located on decommissioned sites. No set monitoring sites will be established for 

alien plant control since the entire populations that get established need to be eradicated. 

11.2 MONITORING PROCEDURES 

Monitoring for the restoration of Natural Habitat should be undertaken by an external 

specialist, preferably a SACNASP-registered botanist with experience in restoration ecology and 

knowledge of Highveld flora. 

No specialist knowledge or experience will be needed for alien plant monitoring and this 

function should be undertaken by the alien plant control team. One of the recommended 

mitigation measures is weekly inspections of areas that are vulnerable to invasion (e.g topsoil 

stockpiles, construction sites) during the Construction Phase, and this should form the core of 

the monitoring for invasive alien plants. 

 

11.3 RELEVANT STANDARDS FOR MONITORING 

There are no specific published standards for monitoring the restoration of Natural Habitat. A 

restoration target of 75% of the original Natural Habitat species richness and diversity has been 

recommended. No quantitative standards have been recommended for alien plant monitoring, 

since the monitoring will need to be rapidly followed up by plant eradication by the control 

team.  

11.4 MONITORING FREQUENCIES 

Restoration of Natural Habitat 

• Baseline data plots to be set up at each of the North ventilation shafts within the 
future impact footprint prior to construction – data collection should take place 
during the optimal flowering periods (Sep / Oct and Jan / Feb) 

• New monitoring plots to be set up within the impact footprint of each of the North 
shafts after decommissioning - monitoring of establishment of indigenous species in 
these plots to take place twice annually for the first five years (Sep / Oct and Jan / 
Feb) 

• Follow-up surveys of these plots to take place once annually from year 6 (Jan / Feb) 
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Alien Plant Control 

Monitoring during the Construction, Operation and Decommissioning Phases should take place 

throughout the year on a weekly basis at all sites that are vulnerable to invasion (e.g topsoil 

stockpiles, construction sites).  

11.5 DATA CAPTURE PROTOCOLS 

All monitoring data for Restoration of Natural Habitat will be captured in Excel spreadsheets. 

Vegetation plot data will be exported to JUICE vegetation analysis software for data analysis and 

species diversity calculations.  All alien plant control operations need to be recorded in an alien 

plant control logbook by the plant control team. Data should include species controlled, 

abundance of each species, control method used, and evidence of regrowth from previous 

operations. 

11.5.1 Monitoring / Sampling Technique 

Restoration of Natural Habitat 

• Two baseline data plots (each measuring 10m x 10m) to be set up at each of the 
North ventilation shafts within the future impact footprint. 

• A full inventory of each species in the plot will be made and the cover abundance of 
each species will be calculated using accepted methods. 

• Data collection needs to take place when most of the plants are in flower (surveys in 
Oct / Nov and Jan / Feb will be needed. 

• Once the ventilation shafts have been decommissioned, new 10m x 10m plots will 
be established and the same survey method will be used, except additional data will 
be collected regarding the presence of seedlings (recruitment) and proportions of 
flowering / fruiting individuals. 

• The restoration success will be measured against the baseline data collected prior 
to construction, and a similarity index will be used to assess the progress towards 
the 75% species diversity restoration target. 

 
Alien Plant Control 

• No plot-based sampling or monitoring will take place.  
• Invasive alien plant data will be collected by the alien plant control team during 

regular inspections of all construction sites and other areas vulnerable to invasion 
(such as topsoil stockpiles) 

• Data to be collected will be the species that were located and eradicated, abundance 
of each species, control method used, and evidence of regrowth from previous 
operations 

• This will be collected in a field logbook and transferred to an Excel spreadsheet 
 
 

11.5.2 Sample Preservation / Submission to Laboratory 

No specific samples will need to be collected for the terrestrial flora monitoring. 
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11.5.3 Variables to be Analysed 

Restoration of Natural Habitat 

o Species richness – number of species per m2 (in 10 m x 10 m quadrats) 
o Species diversity – species richness + evenness of distribution (Shannon-Weaver 

Diversity Index) 
o Similarity – Sorensen’s Co-efficient 

 

Alien Plant Control 

o Presence and abundance of invasive alien species  
 

11.5.4 Database Entry and Backup 

All monitoring data for Restoration of Natural Habitat will be captured in Excel spreadsheets by 

the relevant specialists. Copies of the data will be supplied to SASOL subsequent to each 

monitoring event so that the data are kept at more than one location. Alien plant control data 

will be transcribed from a field logbook to an Excel spreadsheet by the plant control team and 

will be maintained by SASOL.  

11.6 REPORTING 

A stand-alone monitoring report for Restoration of Natural Habitat should be submitted 

annually by a relevant external specialist. An annual Alien Plant Control report should be 

submitted internally by SASOL staff as part of the project Environmental Management Plan. 

11.7 STANDARD OPERATING PROCEDURES FOR NON COMPLIANCE 

• The presence of any invasive alien plant species in the vicinity of construction sites, 
road verges, restoration monitoring plots and topsoil stockpiles should trigger 
immediate action from the alien plant control team; no populations of invasive alien 
plants should be allowed to persist to the point where they produce and disperse 
seeds into the surrounding environment 

• Any trends showing increase in the abundance and / or diversity of invasive alien 
plants (particularly in restoration monitoring plots) should trigger an investigation 
into the causes of these trends so that remedial action can be initiated  
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12. REASONED OPINION AND RECOMMENDATIONS 

12.1 RECOMMENDATION FOR AUTHORISATION 

The potential impacts of the new activities of the Shondoni Project (new ventilation shafts, new 

underground mining) are likely to have low consequence for terrestrial flora as a result of a 

small above-ground impact footprint. This is an important part of the reasoning behind 

recommendation for authorisation from a terrestrial ecology perspective. The impacts of these 

new project activities can also be mitigated to an acceptable level of significance. If the 

recommended mitigations and monitoring plans in this report are implemented as part of the 

project EMP, then we cannot find any reason why authorisation should not be given (from a 

terrestrial flora perspective). 

 

12.2 ACCEPTABILITY OF PROPOSED ACTIVITIES 

The proposed new activities are acceptable as a result of the small above-ground impact 

footprint. 

12.3 RECOMMENDATIONS FOR AVOIDANCE, MANAGEMENT AND MITIGATION TO BE 
INCLUDED IN ENVIRONMENTAL AUTHORISATION 

The following mitigation measures should be included in the Environmental Authorisation:  

12.3.1 Invasive Alien Plant Control 

• Employ the services of a suitably qualified and experienced subcontractor for the 
control and management of invasive alien species 

• Weekly inspections of the construction site, focusing on areas of bare soil where 
plants can get established, and immediate control of any populations of invasive 
species by alien plant control team 

 

12.3.2 Restoration of Natural Habitat 

• Quantitative assessment of plant species diversity within the proposed shaft 
footprint (to be able to establish post-closure rehabilitation objectives) 

• Topsoil to be stored adjacent to the construction area in low piles (<2 m tall) 
• Topsoil stockpiles to be adequately landscaped so that soil erosion is minimised 
• Topsoil to be inspected on a weekly basis for establishment of invasive alien plant 

species, which need to be immediately removed 
• Rehabilitation of decommissioned infrastructure during decommissioning phase, 

which will include: 
o Topsoil to be returned from nearby stockpiles 
o Planting of a selection of indigenous grass species to stabilise topsoil and enable 

germination of other species represented in the topsoil seedbed 
o Annual audits of species richness and diversity of indigenous species 
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12.3.3 Management of Areas of Subsidence 

• Inspection of any reported areas of subsidence to ensure that no bare soil has been 
exposed 

• Weekly inspections of areas of bare soil where plants can get established 
• Control of any populations of invasive species by alien plant control team 
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13. SUMMARY OF THE CONSULTATION PROCESS 

This specialist study report has been compiled to support the required environmental 

authorisations associated with the Shondoni Colliery project.  

The proposed project requires Environmental Authorisation (EA) in terms of the provisions of 

the MPRDA, NEMA and the NWA. Based on the nature of the proposed activities at Shondoni 

Colliery, the necessary applications have to be supported by inter alia a Scoping and 

Environmental Impact Assessment and Reporting (S&EIR) Process as provided for in the 2014 

Environmental Impact Assessment (EIA) Regulations (GNR 982 of 04 December 2014), as 

amended.  

The abovementioned environmental authorisation administrative process to be followed 

includes a well-defined stakeholder engagement (public participation) process which is to be 

undertaken. This process is an on-going integrated process during which comments, concerns 

and issues pertaining to the project are raised by the public/ regulating authorities and 

subsequently addressed by the environmental assessment practitioner (EAP) and the 

associated specialists where relevant.  

The purpose of the consultation process is to provide the interested and affected parties 

(I&AP’s) as well as the regulating authorities with sufficient and accessible information in an 

objective manner. This will assist the I&AP’s and regulating authorities during the different 

phases of the project to raise issues and concerns and make recommendations where they deem 

relevant.  

JMA Consulting has throughout the stakeholder engagement process provided I&AP’s with the 

information contained in this report and the formal Issues and Comments Register contained in 

the EIA documentation, fully documents the responses to all terrestrial ecology related issues 

and concerns. 
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14. INFORMATION REQUESTED BY THE COMPETENT AUTHORITIES 

A Specialist Report Checklist Table has been compiled in accordance with the guideline as set out 

in the EIA Regulations (GNR 982 of 04 December 2014) as amended; Appendix 6. 

The chapter which relays the specific information required as per the guideline is given in the 

second column of the Table. 

Any other information requested by the Competent Authorities will be included in this chapter. 
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Specialist Report Guideline: Appendix 6 GNR 982 EIA Regulations 4 December 2014 as amended 

Details to be Included in the Report 
Section in 

Report 

Details of   

Specialist who prepared the report 2.1 

Expertise of the specialist 2.1 

CV of the specialist Appendix 5 

Declaration that the Specialist is Independent in a form as may be specified by the CA 3 

An indication of the Scope of and the Purpose for which the report was prepared 5.1 

An indication of the Quality and Age of base data used for the specialist report 5.2 

A Description of existing impacts on the site, cumulative impacts of the proposed 
development and levels of acceptable change 

9.3 

The Duration, Date and Season of the site investigation and the relevance of the season to the 
outcome of the assessment 

5.2 

A Description of the Methodology adopted in preparing the report or carrying out the 
specialised process inclusive of equipment and modelling used 

5.2 

Details of an Assessment of the specific identified Sensitivity of the site related to the 
proposed activity or activities and its associated structures and infrastructure, inclusive of a 
site plan identifying site alternatives 

8.2 

An identification of any areas to be avoided including buffers 8.2 

A Map superimposing the activity including the associated structures and infrastructure on 
the environmental sensitivities of the site including areas to be avoided including buffers 

Fig 8-11 

A Description of any Assumptions made and any Uncertainties or Gaps in Knowledge 6.1, 6.2 

A Description of the Findings and Potential implications of such findings on the Impact of the 
proposed activity, including identified Alternatives on the environment, or activities 

8, 9 

Any Mitigation Measures for inclusion in the EMPr 10 

Any Conditions for inclusion in the Environmental Authorisation 12.3 

Any Monitoring Requirements for inclusion in the EMPr or Environmental Authorisation 12.3 

Reasoned Opinion 

As to whether the proposed activity/ activities or portions thereof should be authorised 12.1  

Regarding the acceptability of the proposed activity or activities 12.2  

If the opinion is that the proposed activity or portions thereof should be authorised, any avoidance, 
management and mitigation measures that should be included in the EMPr and where applicable 
the closure plan 

12.3  

A Description of any Consultation Process that was undertaken during the course of 
preparing the specialist report 

13  

A Summary and copies of any comments received during any consultation process and where 
applicable all responses thereto 

 13 

Any other Information requested by the CA  14 
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16.1 APPENDIX 1. CHECKLIST OF PLANT SPECIES RECORDED FROM THE VICINITY OF THE PROJECT AREA (INCLUDING RESULTS OF 
2020 / 2021 FIELDWORK) 
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POLYPODIOPSIDA                                   

Family Anemiaceae                                   

Anemia vestita (Bak.) Christenh. Fern               x   x r           

Family Aspleniaceae                                   

Asplenium adiantum-nigrum L.  Fern       x                         

Family Pteridaceae                                   

Cheilanthes eckloniana Mett.  Fern                   x r           

Cheilanthes viridis (Forssk.) Sw. Fern               x   x u           

Pellaea calomelanos Link Fern               x   x r           

Family Selaginellaceae                                   

Selaginella caffrorum (Milde) Hieron. var. caffrorum  Fern       x                         

LILIOPSIDA                                   

Family Agapanthaceae                                   

Agapanthus inapertus Beauverd Geophyte   MNCA           x                 

Family Agavaceae                                   

Agave americana L. Succulent     Yes             x         r   

Chlorophytum cooperi (Baker) Nordal    Geophyte       x x   x   x x r r         

Chlorophytum fasciculatum (Baker) S.Kativu Geophyte         x     x                 

Chlorophytum transvaalense (Baker) S.Kativu Geophyte               x                 

Family Alliaceae                                   

Tulbaghia acutiloba Harv.    Geophyte       x       x                 

Family Amaryllidaceae                                   

Boophone disticha (L.f.) Herb.    Geophyte   MNCA   x x   x x x x   r r       

Brunsvegia radulosa Herb. Geophyte   MNCA         x     x   r         

Crinum bulbispermum (Burm.f.) Milne-Redh. & Schweick.    Geophyte   MNCA   x x     x x x   r r u     

Crinum graminicola I.Verd.    Geophyte   MNCA   x                         

Cyrtanthus stenanthus Baker var. stenanthus  Geophyte   MNCA   x                         
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Cyrtanthus tuckii Baker var. tuckii  Geophyte   MNCA   x       x x               

Haemanthus humilis Jacq. subsp. hirsutus (Baker) Snijman    Geophyte   MNCA               x r           

Haemanthus montanus Baker Geophyte   MNCA               x   r         

Nerine angustifolia (Baker) Baker Geophyte             x     x       r     

Nerine gracilis R.A.Dyer    Geophyte VU     x                         

Nerine krigei W.F.Barker    Geophyte       x                         

Family Aponogetonaceae                                   

Aponogeton junceus Lehm. ex Schltdl. 
Hydrophyt

e 
                  x       r     

Family Araceae                                   

Lemna gibba L. 
Hydrophyt

e 
                  x       r     

Family Asparagaceae                                   

Asparagus laricinus Burch. Soft shrub                   x         r   

Asparagus setaceus (Kunth) Jessop    Soft shrub       x                         

Asparagus suaveolens Soft shrub               x                 

Family Asphodelaceae                                   

Aloe davyana Schönland    Succulent   MNCA   x                         

Aloe ecklonis Salm-Dyck    Succulent   MNCA   x x   x x x x u r r       

Aloe greatheadii Schönland Succulent   MNCA           x                 

Aloe transvaalensis Kuntze Succulent   MNCA           x                 

Bulbine capitata Poelln. Succulent                 x               

Kniphofia porphyrantha Baker Succulent   MNCA               x   r         

Kniphofia typhoides Codd    Geophyte NT MNCA   x     x     x     r       

Trachyandra erythrorrhiza (Conrath) Oberm.    Geophyte       x         x               

Family Cannaceae                                   

Canna indica L. Forb     
Cat 

1b 
x           x         r   

Family Colchicaceae                                   

Colchicum striatum (Hochst. ex A.Rich.) J.C.Manning & Vinn.    Forb       x                         

Family Commelinaceae                                   
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Commelina africana L. var. lancispatha C.B.Clarke Forb       x                         

Commelina africana L. var. africana  Forb       x x   x x x x u r r       

Cyanotis lapidosa E.Phillips Forb                   x r           

Cyanotis speciosa (L.f.) Hassk.    Forb       x x   x x x x r r         

Family Cyperaceae                                   

Abildgaardia ovata (Burm.f.) Kral Graminoid         x                       

Bulbostylis burchellii (Ficalho & Hiern) C.B.Clarke Graminoid         x                       

Bulbostylis hispidula (Vahl) R.W.Haines Graminoid                   x r           

Carex glomerabilis V.I.Krecz.    Graminoid       x                         

Cyperus albostriatus Schrad.    Graminoid       x                         

Cyperus compressus L. Graminoid             x                   

Cyperus congestus Vahl    Graminoid       x     x x                 

Cyperus denudatus L.f. Graminoid                   x       r     

Cyperus esculentus L. var. esculentus  Graminoid     Yes x x   x     x     r     r 

Cyperus fastigiatus Rottb. Graminoid                   x     r d     

Cyperus fulgens C.B.Clarke Graminoid               x                 

Cyperus longus L. var. tenuiflorus (Rottb.) Boeck. Graminoid       x                         

Cyperus marginatus Thunb.    Graminoid       x         x               

Cyperus obtusiflorus Vahl var. flavissimus (Schrad.) Boeck. Graminoid                 x               

Cyperus rotundus L. Graminoid         x         x   r   r     

Cyperus rupestris Kunth Graminoid               x   x r r         

Cyperus solidus Kunth Graminoid                   x     r u     

Cyperus sphaerocephalus Vahl Graminoid                 x x r           

Cyperus sp.1 Graminoid                   x       r     

Cyperus sp.2 Graminoid                   x       r     

Eleocharis dregeana Steud.    Graminoid       x                         

Eleocharis limosa (Schrad.) Schult.    Graminoid       x                         

Eleocharis sp.     Graminoid       x                         

Fimbristylis complanata (Retz.) Link    Graminoid       x                         

Fuirena pubescens (Poir.) Kunth var. pubescens  Graminoid       x       x   x       r     

Isolepis cernua (Vahl) Roem. Graminoid               x                 
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Isolepis costata Hochst. ex A.Rich.       Graminoid                   x   r         

Kyllinga alba Nees Graminoid         x                       

Kyllinga erecta Schumach. var. erecta  Graminoid       x     x     x     u f     

Kyllinga pulchella Kunth Graminoid               x                 

Pycreus cooperi C.B.Clarke    Graminoid       x                         

Pycreus macranthus (Boeck.) C.B.Clarke Graminoid             x     x       f     

Pycreus polystachyos (Rottb.) P.Beauv. Graminoid                   x       r     

Schoenoplectus decipiens (Nees) J.Raynal    Graminoid       x                         

Schoenoplectus leucanthus (Boeck.) J.Raynal    Graminoid       x                         

Schoenoplectus corymbosus (Roth ex Roem. & Schult.) J.Raynal Graminoid             x x x x     r r     

Schoenoplectus muriculatus (Kuk.) Browning    Graminoid       x     x x                 

Schoenoplectus pulchellus (Kunth) J.Raynal    Graminoid       x                         

Schoenoplectus sp. Graminoid                   x       r     

Family Hyacinthaceae                                   

Albuca setosa Jacq.    Geophyte       x       x x               

Albuca sp.     Geophyte       x           x   r         

Albuca virens (Ker Gawl.) J.C.Manning & Goldblatt subsp. virens  Geophyte       x       x x               

Dipcadi viride (L.) Moench    Geophyte       x         x               

Drimiopsis burkei Baker Geophyte               x                 

Eucomis autumnalis (Mill.) Chitt. subsp. clavata (Baker) Reyneke Geophyte   MNCA     x   x x   x r r r       

Ledebouria apertiflora (Baker) Jessop Geophyte               x                 

Ledebouria cooperi (Hook.f.) Jessop    Geophyte       x x         x   r         

Ledebouria marginata (Baker) Jessop Geophyte                   x   r         

Ledebouria ovatifolia (Baker) Jessop Geophyte         x     x x x r u r r     

Ledebouria revoluta (L.f.) Jessop    Geophyte       x       x x x r r         

Ledebouria sp.     Geophyte       x                         

Ledebouria cf. luteola Jessop Geophyte                 x               

Ornithogalum sp. (no flowers) Geophyte                   x   r         

Schizocarphus nervosus (Burch.) Van der Merwe    Geophyte   MNCA   x x                       

Family Hydrocharitaceae                                   
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Lagarosiphon muscoides Harv. 
Hydrophyt

e 
                  x       r     

Family Hypoxidaceae                                   

Hypoxis acuminata Baker    Geophyte       x         x               

Hypoxis argentea Harv. ex Baker Geophyte               x x               

Hypoxis costata Baker Geophyte             x x                 

Hypoxis filiformis Baker       Geophyte                   x   r r       

Hypoxis hemerocallidea Fisch., C.A.Mey. & Ave-Lall.    Geophyte       x x     x x x r r r       

Hypoxis iridifolia Baker Geophyte             x     x   r r       

Hypoxis obtusa Burch. ex Ker Gawl. Geophyte               x x               

Hypoxis rigidula Baker var. rigidula  Geophyte       x x   x x x x u u r       

Family Iridaceae                                   

Aristea woodii N.E.Br Geophyte         x                       

Gladiolus crassifolius Baker    Geophyte   MNCA   x x   x     x r r         

Gladiolus elliotii Baker    Geophyte   MNCA   x       x   x   r r       

Gladiolus permeabilis F.Delaroche Geophyte   MNCA               x   r         

Gladiolus robertsoniae F.Bolus    Geophyte NT MNCA   x                         

Gladiolus sericeovillosus Hook.f. subsp. calvatus (Baker) Goldblatt Geophyte   MNCA   x                         

Moraea pallida (Baker) Goldblatt Geophyte                 x               

Moraea simulans Baker Geophyte                 x               

Moraea stricta Baker Geophyte               x x               

Family Juncaceae                                   

Juncus dregeanus Kunth subsp. dregeanus     Graminoid                   x       r     

Juncus exsertus Buchenau    Graminoid       x     x x                 

Juncus punctorius L.f. Graminoid               x                 

Family Orchidaceae                                   

Bonatea speciosa Willd. Geophyte   MNCA     x                       

Eulophia hians Spreng. var. hians Geophyte   MNCA           x                 

Eulophia hians Spreng. var. nutans (Sond.) S.Thomas Geophyte   MNCA       x       x   r r       

Habenaria caffra Schltr. Geophyte   MNCA               x     r       
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Habenaria falcicornis (Burch. ex Lindl.) Bolus subsp. caffra (Schltr.) 

J.C.Manning 
Geophyte   MNCA         x                   

Habenaria epipactidea Rchb.f. Geophyte   MNCA           x   x     r r     

Orthochilus welwitschii Rchb.f.    Geophyte   MNCA   x                         

Family Poaceae                                   

Agrostis eriantha Hack. Graminoid         x                       

Agrostis lachnantha Nees Graminoid             x     x     u r     

Alloteropsis semialata (R.Br.) Hitchc. subsp. eckloniana (Nees) Gibbs Russ. Graminoid               x   x r           

Andropogon appendiculatus Nees Graminoid         x         x       r     

Andropogon chinensis (Nees) Merr. Graminoid         x                       

Andropogon eucomus Nees Graminoid             x                   

Aristida adscensionis L. Graminoid             x x   x   r         

Aristida bipartita (Nees) Trin. & Rupr.    Graminoid       x x     x                 

Aristida congesta Roem. & Schult. subsp. congesta Graminoid         x   x x   x   r         

Aristida congesta Roem. & Schult. subsp. barbicollis (Trin. & Rupr.) De 

Winter 
Graminoid             x                   

Aristida diffusa Trin. subsp. burkei (Stapf) Melderis Graminoid       x x         x   u         

Aristida junciformis Trin. & Rupr. Graminoid         x                       

Aristida meridionalis Henrard Graminoid                   x d r         

Aristida scabrivalvis Hack. Graminoid         x                       

Aristida sciurus Stapf       Graminoid                   x r           

Aristida transvaalensis Henrard Graminoid                   x f f         

Arundinella nepalensis Trin.       Graminoid                   x       u     

Arundo donax L. Graminoid     
Cat 

1b 
      x     x         r   

Brachiaria advena Vickery    Graminoid     Yes x                         

Brachiaria eruciformis (Sm.) Griseb.    Graminoid       x x                       

Brachiaria serrata (Thunb.) Stapf    Graminoid       x x   x x x x   r         

Catalepis gracilis Stapf & Stent    Graminoid       x                         

Chloris gayana Kunth Graminoid             x     x   r         

Chloris virgata Sw.    Graminoid       x x   x                   
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Cortaderia selloana (Schult.) Asch. & Graebn. Graminoid     
Cat 

1b 
            x         u   

Cymbopogon caesius (Hook. & Arn.) Stapf Graminoid         x   x                   

Cymbopogon pospischilii (K.Schum.) C.E.Hubb. Graminoid     Yes       x x   x r f r       

Cynodon dactylon (L.) Pers. Graminoid         x   x     x u u   r u   

Dactyloctenium aegyptium (L.) Willd. Graminoid                   x   r       r 

Digitaria eriantha Steud.    Graminoid       x x   x x   x   u   r     

Digitaria monodactyla (Nees) Stapf Graminoid               x   x r r         

Digitaria sanguinalis (L.) Scop.    Graminoid     Yes x x                       

Digitaria ternata (A.Rich.) Stapf    Graminoid       x x     x                 

Digitaria tricholaenoides Stapf Graminoid             x x   x     r r     

Diheteropogon amplectens (Nees) Clayton Graminoid             x x   x r           

Echinochloa colona (L.) Link Graminoid                   x       r     

Echinochloa crus-galli (L.) P.Beauv. Graminoid               x                 

Eleusine coracana (L.) Gaertn. subsp. africana (Kenn.-O'Byrne) Hilu & de 

Wet 
Graminoid       x     x     x   r         

Eleusine multiflora A.Rich.    Graminoid     Yes x                         

Elionurus muticus (Spreng.) Kunth    Graminoid       x x     x x x           r 

Eragrostis aspera (Jacq.) Nees Graminoid         x                       

Eragrostis capensis (Thunb.) Trin. Graminoid         x   x x   x   r         

Eragrostis chloromelas Steud. Graminoid         x   x x   x   u         

Eragrostis curvula (Schrad.) Nees    Graminoid       x x   x x   x r f r r     

Eragrostis gummiflua Nees Graminoid         x   x x   x   r r       

Eragrostis heteromera Stapf Graminoid             x     x     d d     

Eragrostis lehmanniana Nees Graminoid                   x u f r r     

Eragrostis micrantha Hack. Graminoid             x                   

Eragrostis plana Nees Graminoid         x   x x   x r d u u     

Eragrostis planiculmis Nees    Graminoid       x                         

Eragrostis racemosa (Thunb.) Steud. Graminoid         x   x x x x f u         

Eragrostis rigidior Pilg. Graminoid               x                 

Eragrostis sp. Graminoid                   x   r         
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Festuca scabra Vahl Graminoid             x                   

Fingerhuthia africana Lehm.    Graminoid       x                         

Fingerhuthia sesleriiformis Nees    Graminoid       x                         

Harpochloa falx (L.f.) Kuntze    Graminoid       x x       x               

Helictotrichon turgidulum (Stapf) Schweick.    Graminoid       x       x                 

Hemarthria altissima (Poir.) Stapf & C.E.Hubb. Graminoid         x   x     x       r     

Heteropogon contortus (L.) Roem. & Schult. Graminoid         x   x x   x u u     u   

Hyparrhenia filipendula Stapf Graminoid         x                       

Hyparrhenia hirta (L.) Stapf Graminoid         x   x x x x   u         

Hyparrhenia sp. Graminoid                 x               

Hyparrhenia tamba (Steud.) Stapf Graminoid             x   x x   r         

Imperata cylindrica (L.) Raeusch. Graminoid         x   x   x x     u f     

Koeleria capensis (Steud.) Nees    Graminoid       x                         

Leersia hexandra Sw. Graminoid         x   x x   x     u f     

Loudetia simplex (Nees) C.E.Hubb. Graminoid               x                 

Melinis nerviglumis (Franch.) Zizka Graminoid               x                 

Melinis repens (Willd.) Zizka Graminoid                   x     u d     

Microchloa caffra Nees Graminoid         x     x   x u           

Miscanthus junceus (Stapf) Pilg. Graminoid         x   x     x u           

Panicum coloratum L. Graminoid         x                       

Panicum dregeanum Nees Graminoid         x                       

Panicum schinzii Hack.    Graminoid       x x   x x   x       r     

Panicum sp.     Graminoid       x           x   r   r     

Paspalum dilatatum Poir. Graminoid     Yes       x x   x r           

Paspalum distichum L.    Graminoid     Yes x                         

Paspalum urvillei Steud. Graminoid     Yes   x     x   x   r f u     

Pennisetum clandestinum Hochst. ex Chiov. Graminoid     
Cat 

1b 
      x   x x     d f     

Pennisetum sphacelatum Nees Graminoid         x         x   r u f     

Phragmites australis (Cav.) Trin. ex Steud.  Graminoid                 x x       r     

Pogonarthria squarrosa (Roem. & Schult.) Pilg. Graminoid         x                       
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Polypogon viridis (Gouan) Breistr.    Graminoid     Yes x                         

Rendlia altera (Rendle) Chiov. Graminoid               x                 

Setaria helvola Roem. & Schult. Graminoid             x                   

Setaria incrassata (Hochst.) Hack. Graminoid             x x   x     f u     

Setaria nigrirostris (Nees) T.Durand & Schinz    Graminoid       x x     x                 

Setaria pallide-fusca (Schumach.) Stapf & C.E. Hubb. Graminoid                   x   r     r   

Setaria sphacelata (Schumach.) Stapf & C.E.Hubb. ex M.B.Moss var. sericea 

(Stapf) Clayton 
Graminoid       x x   x x x x u f r       

Sporobolus africanus (Poir.) Robyns & Tournay    Graminoid       x x   x x   x r f r r     

Sporobolus pyramidalis P.Beauv. Graminoid               x   x   r         

Sporobolus stapfianus Gand. Graminoid         x                       

Themeda triandra Forssk.    Graminoid       x x   x x x x u d r r     

Trachypogon spicata (L.f.) Kuntze Graminoid         x   x     x   r         

Tragus berteronianus Schult.    Graminoid       x                         

Trichoneura grandiglumis Ekman Graminoid         x         x   r         

Tristachya leucothrix Trin. ex Nees Graminoid         x     x   x   r         

Unknown genus (no flowers) Graminoid                   x       r     

Urochloa mosambicensis (Hack.) Dandy Graminoid             x                   

Zea mays L. Graminoid     Yes       x     x           d 

Family Potamogetonaceae                                   

Potamogeton richardii Solms    
Hydrophyt

e 
      x                         

Potamogeton schweinfurthii A.Benn. 
Hydrophyt

e 
                  x       r     

Family Ruscaceae                                   

Eriospermum cooperi Baker var. cooperi     Geophyte                   x r           

Family Typhaceae                                   

Typha capensis (Rohrb.) N.E.Br. Graminoid         x   x   x x     u d     

MAGNOLIOPSIDA                                   

Family Acanthaceae                                   

Blepharis subvolubilis C.B.Clarke Forb             x     x r r         
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Crabbea acaulis N.E.Br. Forb         x   x x   x r r         

Crabbea hirsuta Harv. Forb         x   x                   

Dyschoriste costata Kuntze Forb         x                       

Dyschoriste setigera (Pers.) J.C.Manning & Goldblatt Forb               x x               

Justicia anagalloides (Nees) T.Anderson Forb                 x x   r         

Family Achariaceae                                   

Kiggelaria africana L. Tree               x                 

Family Aizoaceae                                   

Chasmatophyllum musculinum (Haw.) Dinter & Schwantes    Forb       x                         

Family Amaranthaceae                                   

Achyranthes aspera L. Soft shrub     Yes                           

Alternanthera pungens Kunth Forb     Yes       x     x r       r   

Amaranthus hybridus L. subsp. hybridus  Soft shrub     Yes x     x     x r r r r r r 

Dysphania pumilio (R.Br.) Mosyakin & Clemants    Forb     Yes x                         

Gomphrena celosioides Mart. Forb     Yes   x   x     x u r     r   

Guillemmea densa (Willd. ex Roem. & Schult.) Moq. Forb     Yes       x     x r           

Family Anacardiaceae                                   

Searsia discolor (E.Mey. ex Sond.) Moffett    
Dwarf 

shrub 
      x       x   x         u   

Searsia lancea (L.f.) F.A.Barkley Tree                   x f r         

Searsia magalismontana (Sond.) Moffett subsp. magalismontana  
Woody 

shrub 
      x       x   x u           

Family Apiaceae                                   

Afrosciadium magalismontanum (Sond.) P.J.D.Winter       Forb                   x r           

Berula erecta (Huds.) Coville Forb               x x               

Centella asiatica (L.) Urb. Forb     Yes       x x   x r r u r     

Cyclospermum leptophyllum (Pers.) Sprague Forb         x         x   r r u     

Conium chaerophylloides (Thunb.) Sond. Forb             x   x               

Heteromorpha arborescens (Spreng.) Cham. & Schltdl. 
Woody 

shrub 
              x                 

Notobubon capense (Eckl. & Zeyh.) Magee Forb               x                 
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Pimpinella transvaalensis H.Wolff Forb         x                       

Family Apocynaceae                                   

Asclepias albens (E.Mey.) Schltr. Forb                   x r           

Asclepias eminens (Harv.) Schltr. Forb                 x               

Asclepias gibba (E.Mey.) Schltr. var. gibba  Forb       x     x x x x   r         

Asclepias meliodora (Schltr.) Schltr. Forb                 x               

Asclepias multicaulis (E.Mey.) Schltr.    Forb       x x                       

Aspidoglossum glanduliferum (Schltr.) Kupicha Forb                   x r           

Aspidoglossum lamellatum (Schltr.) Kupicha    Forb       x                         

Aspidoglossum sp. Forb         x       x               

Brachystelma praelongum S.Moore    Forb   MNCA   x                         

Brachystelma pygmaeum (Schltr.) N.E.Br. subsp. pygmaeum  Forb   MNCA   x                         

Cordylogyne globosa E.Mey.    Forb       x       x x               

Gomphocarpus fruticosus (L.) Aiton f.  Soft shrub         x   x   x x r r r r     

Gomphocarpus physocarpus E.Mey. Soft shrub               x                 

Gomphocarpus rivularis Schltr.    Soft shrub       x                         

Pachycarpus appendiculatus E.Mey. Forb               x                 

Raphionacme sp. Forb               x                 

Sisyranthus imberbis Harv. Forb               x                 

Stenostelma periglossoides (Schltr.) Bester & Nicholas    Forb       x                         

Stenostelma umbelluliferum (Schltr.) Bester & Nicholas    Forb NT     x                         

Xysmalobium undulatum Harv. Forb         x   x x   x   r         

Family Asteraceae                                   

Arctotis arctotoides (L.f.) O.Hoffm. Forb               x x               

Artemisia afra Jacq. ex Willd. var. afra  Soft shrub       x       x   x   r         

Afroaster peglerae (Bolus) J.C.Manning & Goldblatt Forb               x x               

Berkheya carlinopsis Welw. ex O.Hoffm. Forb         x                       

Berkheya echinacea (Harv.) O.Hoffm. ex Burtt Davy Forb             x x                 

Berkheya pinnatifida subsp. ingrata (Bolus) Roessler  Forb                   x r f r r     

Berkheya radula (Harv.) De Wild. Forb         x   x   x x r u r r     

Berkheya seminivea Harv. & Sond. Forb               x                 
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Berkheya setifera DC. Forb                 x x   r         

Bidens bipinnata L. Forb     Yes             x r     r     

Bidens formosa Kuntze Forb     Yes   x   x                   

Bidens pilosa L.    Forb     Yes x x   x x   x u r r r     

Callilepis laureola DC.    Forb                   x r           

Campuloclinium macrocephalum (Less.) DC. Forb     
Cat 

1b 
      x     x   r     r   

Cirsium vulgare (Savi) Ten. Forb     
Cat 

1b 
  x   x x x x r r r r r r 

Cosmos bipinnatus Cav.    Forb     Yes x       x   x   r r r r u 

Cotula sp.     Forb       x                         

Crepis hypochaeridea (DC.) Thell. Forb     Yes   x   x x x x   r         

Denekia capensis Thunb. Forb                 x               

Dicoma anomala Sond. Forb               x   x f           

Dimorphotheca caulescens Harv.    Forb       x                         

Erigeron canadensis L. Forb     Yes   x   x                   

Erigeron sumatrensis Retz. Forb     Yes       x x   x u u r r     

Euryops laxus (Harv.) Burtt Davy Forb                   x u r r       

Euryops transvaalensis Klatt subsp. transvaalensis  Forb       x                         

Felicia filifolia Burtt Davy 
Dwarf 

shrub 
              x                 

Felicia muricata (Thunb.) Nees Forb         x   x x x x r r         

Gazania krebsiana Less. Forb         x     x x x   r         

Geigeria burkei Harv. 
Dwarf 

shrub 
        x   x x                 

Gerbera ambigua (Cass.) Sch.Bip. Forb             x   x x r r         

Gerbera piloselloides (L.) Cass. Forb               x                 

Haplocarpha lyrata Harv.    Forb       x x   x x   x   r         

Haplocarpa scaposa Harv. Forb         x   x x x x u u r       

Helichrysum aureonitens Sch.Bip. Forb         x   x     x     r r     

Helichrysum callicomum Harv. Forb         x                       



88 
 

SPECIES 
Growth 

form 

Thre

at 

Statu

s 

Protect

ed 
Alien 

Record Source Vegetation Communities 

P
O

S
A

 

H
o

a
re

 2
0
1
0
 

O
rc

h
id

M
a
p

 

E
C

O
R

E
X

 2
0
1
0
 

E
C

O
R

E
X

 2
0
0
9
 

E
C

O
R

E
X

 2
0
2
0
 

E
C

O
R

E
X

 2
0
2
1
 

O
u
tc

ro
p
 

S
h
ru

b
la

n
d
 

P
la

in
s
 

G
ra

s
s
la

n
d
 

H
ill

s
lo

p
e
 

W
e
tl
a

n
d
 

V
a
lle

y
 B

o
tt

o
m

 
W

e
tl
a

n
d
 

T
ra

n
s
fo

rm
e

d
  

C
u
lt
iv

a
ti
o

n
 

Helichrysum cephaloideum DC. Forb               x                 

Helichrysum nudifolium (L.) Less. var. nudifolium Forb         x   x x x               

Helichrysum nudifolium (L.) Less. var. pilosellum (L.f.) Beentje Forb       x x   x x x x   f         

Helichrysum rotundatum Harv. Forb                   x   r         

Helichrysum rugulosum Less. Forb         x   x x   x u f         

Helichrysum sp.1 Forb                   x     r       

Helichrysum sp.2 Forb                   x       r     

Hilliardiella oligocephala (DC.) H.Rob. Forb         x   x x x x u f         

Hypochaeris radicata L. Forb     Yes   x   x x x x r r         

Lactuca inermis Forssk. Forb             x x   x r r         

Nidorella auriculata DC. Forb                   x   r         

Nidorella podocephala (DC.) J.C.Manning & Goldblatt Forb         x   x x   x r r r r     

Nolletia jeanettae P.P.J.Herman    Forb       x                         

Oncosiphon piluliferum (L.f.) Källersjö Forb               x                 

Osteospermum scariosum DC. Forb                 x               

Pentzia globosa Less. Forb         x                       

Phymaspermum athanasioides (S.Moore) Källersjö Forb         x                       

Pseudognaphalium luteo-album (L.) Hilliard & B.L.Burtt Forb                 x               

Pseudopegolettia tenella (DC.) H.Rob., Skvarla & V.A.Funk Forb                 x               

Schkuria pinnata (Lam.) Kuntze ex Thell. Forb     Yes   x   x x   x r u r r     

Senecio achilleifolius DC. Forb         x                       

Senecio affinis DC. Forb         x                       

Senecio consanguineus DC. Forb             x x x               

Senecio coronatus (Thunb.) Harv. Forb             x   x               

Senecio erubescens Aiton Forb         x   x x x x   r         

Senecio glanduloso-pilosus Volkens & Muschl. Forb                 x               

Senecio inaequidens DC. Forb                 x x   u         

Senecio inornatus DC. Forb         x   x x   x r u u u     

Senecio isatideus DC. Forb             x x x               

Senecio laevigatus Thunb. Forb                   x u u r r     

Senecio latifolius DC. Forb                   x r           
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Senecio madagascariensis Poir.  Forb                   x r r   r     

Senecio polyanthemoides Sch.Bip. Forb               x                 

Senecio scitus Hutch. & Burtt Davy Forb               x                 

Senecio sp.     Forb                   x     r       

Senecio venosus Harv. Forb               x                 

Seriphium plumosum L.    
Dwarf 

shrub 
      x x   x   x x r r         

Sonchus nanus Sond. ex Harv. Forb               x                 

Sonchus oleraceus L. Forb     Yes         x   x r r   r     

Sonchus wilmsii R.E.Fr. Forb         x                       

Tagetes minuta L.    Soft shrub     Yes x x   x x x x u r r r   r 

Taraxacum officinale Weber Forb     Yes           x               

Tolpis capensis (L.) Sch.Bip. Forb         x                       

Tragopogon dubius Scop. Forb     Yes           x x   r         

Unknown genus (no flowers) Forb                   x   r         

Xanthium strumarium L. Soft shrub     
Cat 

1b 
      x   x               

Family Boraginaceae                                   

Cynoglossum hispidum Thunb. Forb             x                   

Family Brassicaceae                                   

Lepidium bonariense L.    Forb     Yes x                         

Family Cactaceae                                   

Cylindropuntia imbricata (Haw.) F.M.Knuth Succulent     
Cat 

1b 
            x         r   

Opuntia ficus-indica (L.) Mill. Succulent     
Cat 

1b 
      x     x         r   

Family Campanulaceae                                   

Lobelia flaccida (C.Presl) A.DC. Forb             x     x       r     

Lobelia sonderiana (Kuntze) Lammers Forb             x x                 

Monopsis decipiens (Sond.) Thulin Forb             x     x       r     

Wahlenbergia sp. Forb                   x   r         
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Wahlenbergia undulata (L.f.) A.DC.    Forb       x x   x x   x r r u       

Family Capparaceae                                   

Cleome monophylla L. Forb                   x r r         

Family Caryophyllaceae                                   

Dianthus mooiensis F.N.Williams Forb               x x x r r         

Pollichia campestris Aiton  Forb                   x r           

Silene bellidioides Sond. Forb                 x               

Family Convolvulaceae                                   

Convolvulus sagittatus Thunb.    Forb       x       x x               

Cuscuta campestris Yunck. Forb     
Cat 

1b 
            x r           

Falkia oblonga Bernh. ex C.Krauss Forb                 x x   u f u     

Ipomoea crassipes Hook. Forb               x x               

Ipomoea oblongata E.Mey. ex Choisy    Forb       x x   x x   x u f r       

Ipomoea pellita Hallier f.    Forb       x                         

Ipomoea purpurea (L.) Roth  Forb     
Cat 

1b 
            x         r r 

Merremia kentocaulos (C.B.Clarke) Rendle Forb               x                 

Unknown genus (no flowers) Forb                   x     r       

Family Crassulaceae                                   

Crassula alba Forssk. Succulent               x   x r           

Crassula lanceolata (Eckl. & Zeyh.) Endl. ex Walp. Succulent         x         x r           

Crassula setulosa Harv. var. setulosa Succulent               x   x r           

Family Cucurbitaceae                                   

Cucumis hirsutus Sond. Forb               x   x   r         

Family Dipsacaceae                                   

Scabiosa columbaria L. Forb         x     x x x r r         

Family Ebenaceae                                   

Diospyros austro-africana De Winter 
Woody 

shrub 
              x   x u           
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Diospyros lycioides Desf. subsp. guerkei (Kuntze) De Winter 
Woody 

shrub 
              x   x d           

Euclea crispa (Thunb.) Gürke 
Woody 

shrub 
              x                 

Family Euphorbiaceae                                   

Acalypha angustata Sond.    Forb       x x   x x x x u r         

Acalypha caperonioides Baill. var. caperonioides  Forb       x                         

Acalypha punctata Meisn. Forb               x x               

Euphorbia clavarioides Boiss. Succulent               x x x   r         

Euphorbia prostrata Aiton Forb     Yes             x r r         

Euphorbia striata Thunb. Forb         x   x x x x r r r       

Euphorbia tirucalli L. Succulent         x                       

Family Fabaceae                                   

Acacia mearnsii De Wild. Tree     Cat 2       x     x         u   

Acacia melanoxylon R.Br. Tree     Cat 2       x                   

Argyrolobium sp. Forb         x       x               

Argyrolobium tuberosum Eckl. & Zeyh. Forb                   x   r r r     

Chamaecrista comosa E.Mey. Soft shrub             x                   

Chamaecrista mimosoides (L.) Greene Soft shrub         x         x r r         

Crotalaria sp. Forb                   x   r         

Dolichos falciformis E.Mey.    Forb       x                         

Dolichos linearis E.Mey.    Forb       x                         

Elephantorrhiza elephantina (Burch.) Skeels    
Dwarf 

shrub 
      x       x   x r r         

Eriosema burkei Benth. ex Harv. Forb               x   x   r         

Eriosema salignum E.Mey.    Forb       x     x                   

Erythrina zeyheri Harv. 
Dwarf 

shrub 
        x     x x x   r r       

Gleditsia triacanthos L. Tree     
Cat 

1b 
            x         u   

Glycine max (L.) Merr. Forb     Yes             x           f 

Indigofera comosa N.E.Br. Forb               x x x u u         
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Indigofera evansiana Burtt Davy    Forb       x                         

Indigofera hedyantha Eckl. & Zeyh.    
Dwarf 

shrub 
      x x   x x                 

Indigofera sanguinea N.E.Br. Forb             x                   

Indigofera sp. (no flowers) 
Dwarf 

shrub 
                  x u r         

Leobordea foliosa (Bolus) B.-E.van Wyk & Boatwr.       Forb         x     x   x r           

Lotononis laxa Eckl. & Zeyh. Forb         x                       

Lotononis sp. Forb                 x x r           

Medicago laciniata (L.) Mill. var. laciniata  Forb     Yes x                         

Otholobium sp. Forb                   x     r       

Pearsonia aristata (Schinz) Dummer Forb               x                 

Pearsonia sessilifolia (Harv.) Dummer 
Dwarf 

shrub 
              x                 

Rhynchosia adenodes Eckl. & Zeyh.    Forb       x       x   x   r         

Rhynchosia monophylla Schltr. Forb             x                   

Rhynchosia reptabunda N.E.Br.    Forb       x                         

Rhynchosia sordida (E.Mey.) Schinz    Forb       x                         

Rhynchosia sp.     Forb       x         x x r r         

Rhynchosia totta (Thunb.) DC. Forb         x   x   x x r r         

Robinia pseudoacacia L. Tree     
Cat 

1b 
      x   x               

Senna occidentalis (L.) Link    
Woody 

shrub 
    

Cat 

1b 
x                         

Sphenostylis angustifolia Sond. Forb         x   x   x               

Tephrosia capensis (Jacq.) Pers. Forb             x x x x r r         

Tephrosia sp. Forb                   x r           

Trifolium africanum Ser. Forb                 x               

Trifolium pratense L. Forb     Yes                           

Vachellia karroo (Hayne) Banfi & Galasso Tree             x     x   r r r     

Vigna vexillata (L.) A.Rich. var. vexillata  Forb       x                         

Zornia capensis Pers. Forb             x x   x   r         
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Zornia linearis E.Mey. Forb         x       x               

Zornia milneana Mohlenbr. Forb             x                   

Family Fagaceae                                   

Quercus robur L. Tree     Yes       x   x x         r   

Family Gentianaceae                                   

Chironia palustris Burch. Forb             x x   x   r r r     

Sebaea grandis Steud. Forb         x   x                   

Sebaea leiostyla Gilg    Forb       x     x                   

Family Geraniaceae                                   

Monsonia angustifolia E.Mey. ex A.Rich. Forb         x     x   x   r         

Monsonia attenuata Harv. Forb             x                   

Monsonia burkeana Planch. ex Harv. Forb         x                       

Pelargonium alchemilloides (L.) L'Hér. Forb               x x               

Pelargonium luridum (Andrews) Sweet Forb             x   x x   r         

Pelargonium sidoides DC.    Forb       x                         

Family Lamiaceae                                   

Ajuga ophrydis Burch. ex Benth.    Forb       x       x x               

Leonotis ocymifolia (Burm.f.) Iwarsson Soft shrub               x                 

Leucas glabrata (Vahl) Sm. Forb         x                       

Leucas martinicensis (Jacq.) R.Br. Soft shrub                   x r           

Mentha longifolia (L.) L. Soft shrub                   x     r r     

Ocimum obovatum E.Mey. ex Benth. Forb                   x r           

Plectranthus ramosior (Benth.) Van Jaarsv.    Soft shrub       x                         

Salvia runcinata L.f. Forb         x                       

Stachys hyssopoides Burch. ex Benth. Forb               x x               

Stachys natalensis Hochst. Forb               x                 

Stachys sp. Forb                   x r           

Syncolostemon canescens (Gurke) D.F.Otieno    
Dwarf 

shrub 
      x                         

Family Lythraceae                                   

Nesaea sagittifolia (Sond.) Koehne Forb             x                   
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Family Malvaceae                                   

Hermannia boraginiflora Hook. Forb               x                 

Hermannia coccocarpa (Eckl. & Zeyh.) Kuntze    Forb       x         x               

Hermannia cristata Bolus    Forb       x                         

Hermannia depressa N.E.Br. Forb         x   x x x x f u         

Hermannia erodioides (Burch. ex DC.) Kuntze Forb         x     x x x   r         

Hermannia sp.     Forb       x                         

Hermannia transvaalensis Schinz Forb         x   x x x x   r         

Hibiscus aethiopicus L. var. ovatus Harv. Forb       x     x x x x   r         

Hibiscus microcarpus Garcke Forb         x       x               

Hibiscus sp. Forb                 x               

Hibiscus trionum L.    Soft shrub     Yes x x         x   r r       

Malvastrum coromandelianum (L.) Garcke Soft shrub     
Cat 

1b 
      x                   

Sida dregei Burtt Davy Forb               x                 

Family Meliaceae                                   

Melia azedarach L. Tree     
Cat 

1b 
      x                   

Family Molluginaceae                                   

Psammotropha myriantha Sond. Forb               x                 

Family Moraceae                                   

Morus alba L. Tree     Cat 3       x     x         r   

Family Myrtaceae                                   

Eucalyptus camaldulensis Dehnh. Tree     
Cat 

1b 
      x     x         d   

Eucalyptus grandis W.Hill ex Maiden Tree     
Cat 

1b 
      x     x         u   

Family Onagraceae                                   

Oenothera rosea L'Hér. ex Aiton Forb     Yes   x   x x x x r r r r     

Oenothera stricta Ledeb. ex Link Forb     Yes       x x   x r r r r     

Oenothera tetraptera Cav.    Forb     Yes x x                       
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Family Orobanchaceae                                   

Alectra sessiliflora (Vahl) Kuntze Forb             x                   

Alectra vogelii Benth.    Forb       x                         

Buchnera reducta Hiern Forb             x                   

Cycnium tubulosum (L.f.) Engl. Forb             x x x               

Harveya sp. Forb                 x               

Striga asiatica (L.) Kuntze Forb               x                 

Striga bilabiata (Thunb.) Kuntze Forb         x     x x x   r r       

Striga elegans Benth. Forb             x                   

Family Oxalidaceae                                   

Oxalis corniculata L. Forb     Yes       x x   x     r r     

Oxalis obliquifolia Steud. ex A.Rich. Forb             x     x r           

Family Papaveraceae                                   

Argemone ochroleuca Sweet subsp. ochroleuca Forb     Yes   x     x x               

Papaver aculeatum Thunb. Forb     Yes             x r           

Family Phytolaccaceae                                   

Phytolacca octandra L. Soft shrub     
Cat 

1b 
  x     x   x       r     

Family Phrymaceae                                   

Mimulus gracilis R.Br. Forb         x     x                 

Family Plantaginaceae                                   

Veronica anagallis-aquatica L. Forb                 x x       r     

Plantago major L. Forb     Yes           x x   r         

Plantago lanceolata L. Forb     Yes       x   x x       r     

Family Polygalaceae                                   

Polygala hottentotta C.Presl    Forb       x x     x x x r r         

Polygala transvaalensis Chodat   Forb             x x x x   r         

Family Polygonaceae                                   

Fagopyrum esculentum Moench    Forb     Yes x                         

Persicaria attenuata (R.Br.) Soják subsp. africana K.L.Wilson Forb             x x                 

Persicaria decipiens (R.Br.) K.L.Wilson Forb                   x     u u     
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Persicaria lapathifolia (L.) Gray Forb     Yes   x   x   x x       r     

Rumex crispus L. Forb     Yes   x   x     x     r r     

Rumex lanceolatus Thunb.    Forb       x       x                 

Family Portulacaceae                                   

Portulaca oleracea L. Forb     Yes             x r           

Family Ranunculaceae                                   

Ranunculus multifidus Forssk.    Forb       x     x x x x     r r     

Family Rosaceae                                   

Agrimonia procera Wallr. Forb     
Cat 

1b 
      x                   

Pyracantha angustifolia (Franch.) C.K.Schneid. 
Woody 

shrub 
    

Cat 

1b 
      x     x         u   

Rubus sp. 
Dwarf 

shrub 
    

Cat 

1b 
            x r           

Family Rubiaceae                                   

Anthospermum herbaceum L.f.    Forb                   x   r         

Anthospermum hispidulum E.Mey. ex Sond. Forb               x                 

Anthospermum rigidum Eckl. & Zeyh. 
Dwarf 

shrub 
        x     x   x u r         

Anthospermum sp. Forb             x                   

Galium capense Thunb. Forb                 x               

Kohautia amatymbica Eckl. & Zeyh. Forb         x   x x x x r r         

 Pentanisia angustifolia (Hochst.) Hochst. Forb                 x               

Pygmaeothamnus chamaedendrum (Kuntze) Robyns var. chamaedendrum     
Dwarf 

shrub 
                  x   r         

Pentanisia prunelloides (Klotzsch ex Eckl. & Zeyh.) Walp. Forb               x   x u           

Richardia brasiliensis Gomes Forb     Yes       x     x   r     r   

Family Salicaceae                                   

Populus alba L. Tree     Cat 2       x                   

Populus x canescens (Aiton) Sm. Tree     Cat 2       x     x       r u   

Salix babylonica L. Tree     Yes       x   x x       u     

Family Santalaceae                                   
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Thesium sp. Forb               x   x   r         

Family Scrophulariaceae                                   

Aptosimum indivisum Burch. ex Benth. Forb                 x               

Diclis rotundifolia (Hiern) Hilliard & B.L.Burtt    Forb       x                         

Jamesbrittenia aurantiaca (Burch.) Hilliard Forb         x     x x x r r         

Jamesbrittenia sp.     Forb       x                         

Limosella longiflora Kuntze    Forb       x                         

Nemesia fruticans (Thunb.) Benth. Forb         x     x x x   r         

Selago densiflora Rolfe Forb         x   x x   x u u         

Selago tenuifolia (Rolfe) Hilliard Forb         x                       

Zaluzianskya katharinae Hiern    Forb                   x r           

Family Solanaceae                                   

Datura stramonium L. Soft shrub     
Cat 

1b 
      x     x         r   

Physalis angulata L. Soft shrub     Yes       x                   

Physalis peruviana L. Soft shrub     Yes             x r       r   

Solanum campylacanthum Hochst. ex A.Rich.    
Dwarf 

shrub 
      x                         

Solanum elaeagnifolium Cav. 
Dwarf 

shrub 
    

Cat 

1b 
  x   x x x x u u r r     

Solanum nigrum L. Soft shrub                   x r           

Solanum panduriforme E.Mey. 
Dwarf 

shrub 
        x       x               

Solanum retroflexum Dunal Soft shrub             x                   

Solanum sisymbrifolium Lam. 
Dwarf 

shrub 
    

Cat 

1b 
  x       x               

Family Tamaricaceae                                   

Tamarix ramosissima Ledeb. 
Woody 

shrub 
    

Cat 

1b 
            x         f   

Family Thymelaeaceae                                   

Gnidia capitata L.f. Forb         x       x               

Gnidia gymnostachya (C.A.Mey.) Gilg    Forb       x       x                 
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Lasiosiphon burchellii Meisn. Forb               x   x f           

Lasiosiphon kraussianus (Meisn.) Burtt Davy Forb                 x               

Lasiosiphon sp. (no flowers)   Forb                   x   r         

Family Verbenaceae                                   

Lantana rugosa Thunb. Soft shrub               x                 

Verbena bonariensis L. Forb     
Cat 

1b 
  x   x x   x u u r r     

Verbena brasiliensis Vell. Forb     
Cat 

1b 
  x   x   x               

Verbena rigida Spreng. Forb     
Cat 

1b 
      x   x               

Family Zygophyllaceae                                   

Tribulus terrestris L. Forb             x                   

TOTAL 554 4 31 88 
15

2 

15

8 
2 

17

9 

20

5 

13

9 

28

5 

12

5 

16

1 

8

1 

8

9 

3

1 

1

1 

                                    

VU = Vulnerable                                   

NT = Near Threatened                                   

MNCA = Schedule 12 of Mpumalanga Nature Conservation Act                                   

Cat1b = Category 1b Invasive Species                                   

Cat 2 = Category 2 Invasive Species                                   

Cat 3 = Category 3 Invasive Species                                   



99 
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Acalypha angustata   X         X           
r       u       u r 

      

Acalypha punctata X                                           

Aclepias albens                       r       r               

Afroaster peglerae    X                                         

Afrosciadium 

magalismontanum 
                   

   r                      

Agrostis lachnantha                          r   r             u r 

Ajuga ophrydis X X X           X                              

Albuca setosa    X X  X     X                                 

Albuca virens           X      X                             

Alloteriopsis 

semialata 
                   

          r               

Aloe ecklonis    X        X          r u  r            r     r   

Alternanthera 

pungens 
                   

   r                      

Amaranthus 

hybridus 
                   

r                        

Andropogon 

appendiculatus 
                   

               r          

Anemia vestita                       u                      

Anthospermum 

rigidum 
                   

   u r   u   u r r r     r   r    

Aptosimum 

indivisum 
   X                                         

Arctotis arctotoides   X            X                              

Argemone 

ochroleuca 
     X                                       

Argyrolobium sp. 

(red/orange) 
X     X      X  X                              

Argyrolobium 

tuberosum 
                   

         r        r    r  r 

Aristida congesta 

subsp. congesta 
                   

     r                    

Aristida diffusa                         f  r      u     u       
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Aristida 

meridionalis 
                   

   d r      d               

Aristida 

transvaalensis 
                   

  u f f   u     u     d u       

Artemisia afra                               f              

Arundinella 

nepalensis 
                   

                   r r   u 

Asclepias eminens       X                                      

Asclepias gibba var. 

gibba 
      X      X X X X X X     

r r  r     r r 
           

Asclepias 

meliodora 
                                            

Aspidoglosssum sp.     X                                        

Aspidoglossum 

glanduliferum 
                   

          r               

Berkheya 

pinnatifida subsp. 

ingrata 

                   

u u r u u  u  r  r f u u r   r r u  u r r 

Berkheya radula X  X     X X X  X   X       
r u r  u  r  f u r r    u u  r u   

Berkheya setifera    X   X   X                                   

Berula cf. erecta          X                                   

Bidens bipinnata                                   r          

Bidens pilosa                    r  u r r    r r  r    r r     r   

Blepharis 

subvolubilis 
                   

   r          r            

Boophone disticha    X X                   r r       r r        r r   

Brachiaria serrata X                               r r    r       

Bulbine capitata X                                           

Campuloclinium 

macrocephalum 
                   

r                        

Centella asiatica                       r r     u      r   r       

Chamaecrista 

mimosoides 
                   

r         r               

Cheilanthes 

eckloniana 
                   

   r                      

Cheilanthes viridis                       u                      
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Chironia palustris                            r      r     r   r r 

Chloris gayana                    r                        

Chlorophytum 

cooperi 
X    X X X    X X       

r r r r r        r 
           

Ciclospermum 

leptophyllum 
                   

    r   r  r  r r  u  u   u  r  r 

Cirsium vulgare X   X   X X    X    X   r  r r  r  r r  r r  r r r      r r 

Cleome 

monophylla 
                   

                  r       

Commelina africana          X            r u r      u r u  r 
          

Conium 

chaerophylloides 
  X                                          

Convolvulaceae sp. 

(no flowers) 
                   

                      r   

Convolvulus 

sagittatus  
X     X       X                               

Cordylogyne 

globosa  
            X   X  X                          

Cosmos bipinnatus                    u  r   r r     r  u   r    r  r   

Crabbea acaulis                       r                  r    

Crassula alba                       r                      

Crassula lanceolata                       r                      

Crassula setulosa                       r                      

Crepis 

hypochoeridea 
            X                                

Crinum 

bulbispermum 
X X     X X X X X X X X X          

r        r r u   u    r 

Cucumus hirsutus                               r              

Cuscuta campestris                       r                      

Cyanotis lapidosa                              r               

Cyanotis speciosa X X    X      X              
r   r r  r     r 

      

Cycnium 

tubulosum 
            X                                

Cymbopogon 

pospischilii 
                   

f  r u u  f      u f   u u    r   
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Cynodon dactylon                    u  u           r  r  u     r 

Cyperus esculentus                             r                

Cyperus fastigiatus                          d  d       f     u     

Cyperus marginatus        X     X                                

Cyperus 

obtusiflorus var. 

flavissimus  

   X                                         

Cyperus rotundus                        r  u                   

Cyperus rupestris                         r     r               

Cyperus solidus                            u r       r    u  r u 

Cyperus sp.1                            r        r         

Cyperus 

sphaerocephalus 
  X                           

r 
              

Cyrtanthus tuckii    X        X                                 

Dactyloctenium 

aegyptium 
                   

r                        

Denekia capensis             X                                

Dianthus mooiensis                X               
r   r 

           

Dicoma anomala                       r       f               

Digitaria eriantha                      f  r        r u f     r      

Digitaria 

monodactyla 
                   

       r   r               

Digitaria 

tricholaenoides 
                   

               r     u  r   

Diheteropogon 

amplectans 
                   

   r                      

Diospyros austro-

africanum 
                   

   u       r               

Diospyros lycioides 

subsp. guerkei 
                   

   d                      

Dipcadi viride          X                                   

Dyschoriste 

setigera 
X  X X X X   X       X                            

Echinochloa colona                                        u     
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Elephantorrhiza 

elephantina 
                   

   r          r     r       

Elionurus muticus                  X                          

Eragrostis capensis                    r u  r   r                  

Eragrostis 

chloromelas 
                   

    r   u       r            

Eragrostis curvula                    f d  f f f       u r   u  u      

Eragrostis 

gummiflua 
                   

  r   r                u    

Eragrostis 

heteromera 
                   

         d      r d   d u  u   

Eragrostis 

lehmanniana 
                   

   u u u  r  r  u u      f   f  u 

Eragrostis plana                      u  u  u u  r u r u f f u  r f u  r d u u 

Eragrostis 

racemosa 
            X       

  u f r r     f r          u    

Eragrostis sp.1                          r      u      f        

Erigeron 

sumatrensis 
                   

u u u r u r r r r r r r  u r u u  r   r r 

Eriosema burkei                       r                      

Eriospermum 

cooperi 
                   

   r                      

Erythrina zeyheri X  X        X   X       r 
                      

Eucomis autumnalis                       r      r             r   

Eulophia nutans                                      r       

Euphorbia 

clavarioides  
               X  X                   

r 
      

Euphorbia prostrata                       r  r     r           r    

Euphorbia striata X X  X    X X X X X   X       
r r   r   r  r  r        r   

Euryops laxus                       u       u           r u   

Falkia oblonga    X   X  X                  
f  f   u  f  u   f 

     

Felicia muricata X         X                                  

Galium capense 

subsp. capense 
            X                                

Gazania krebsiana    X X    X X    X  X X X                          
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Gerbera ambigua  X                     
r 

                 
r 

   

Gladiolus 

crassifolius 
                   

   r r   r     r r    r    

 

   

Gladiolus eliottii                                 r         r   

Gladiolus 

permeabilis 
                   

     r                    

Gomphocarpus 

fruticosus 
    X  X X X           

r r r    r  r      r r r  r 
     

Gomphrena 

celosioides 
                   

   r       u        r       

Guilleminea densa                       r                      

Habenaria 

epipactidea 
                   

                      r r 

Haemanthus 

humilis subsp. 

hirsutus 

                   

   r                      

Haplocarpha lyrata                        u       r  r     r       

Haplocarpha 

scaposa 
X  X X  X  X  X X X  X X  X    

u u r  u  r r u r u u   u     r 
  

Harpochloa falx    X      X X X                                 

Helichrysum  

nudifolium var. 

pilosellum 

X   X  X  X  X X X   X  X                          

Helichrysum aureo-

nitens 
                   

        r           r      

Helichrysum 

coriaceum 
                   

       r     r             

Helichrysum 

nudifolium var. 

nudifolium 

X                       

r      r r     d    u 

   

Helichrysum 

rugulosum 
                   

u u  f u  u   u u f      u   f    

Helichrysum sp.1                             r                

Helichrysum sp.2                                            r 

Hermannia 

coccocarpa 
      X                                      
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Hermannia 

depressa 
  X       X        X    

u u u  u   f f  r     u   u 
   

Hermannia 

erodioides 
X  X X  X   X        X                          

Hermannia 

transvaalensis  
  X  X                                        

Heteropogon 

contortus 
                   

u  u  r     u    r   u u       

Hibiscus 

aethiopicus  
      X                         

r r 
           

Hibiscus 

microcarpus 
   X        X   X X                             

Hibiscus sp.     X                                        

Hibiscus trionum                         r    r     r        r   

Hilliardiella 

oligocephala 
    X  X    X X X     X    

r u r     u r u f    f f   r 
   

Hyparrhenia hirta X         X         d r  u f      u f     r 
       

Hyparrhenia sp.          X                                   

Hyparrhenia tamba             X       u 
                       

Hypochaeris 

radicata 
       X     X          

r r   r     r  r 
          

Hypoxis acuminata X  X      X X X  X  X X                            

Hypoxis argentea             X                                

Hypoxis 

hemerocallidea 
    X  X   X              

r r     r r r r    r r    r 
  

Hypoxis iridifolia                    r   r                  r   

Hypoxis obtusa X     X                                      

Hypoxis rigidula X  X   X   X   X     X                          

Hypoxis rigidula 

subsp. pilossisima 
                   

r u u    u  r r   u     u       

Hypoxis rigidula 

subsp. rigidula 
                   

    f u       r u r           

Imperata cylindrica   X      X X  X  X    X         
f       d       u   

Indigofera comosa    X X  X     X    X                             

Indigofera sp. 1 

small 
                   

    r r  r   u u u u    u r       
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Indigofera sp.2 no 

flowers 
                   

     u     u               

Ipomoea crassipes        X  X X   X                                

Ipomoea oblongata                    u u r f f  u    f  f f    u f    r   

Ischaemum 

fasciculatum 
                   

        f              u f 

Jamesbrittenia 

aurantiaca 
X   X  X  X  X  X X  X       

r           r 
          

Justicia 

anagalloides 
                          

r      r 
           

Kniphofia 

typhoides 
                   

                      r   

Kohautia 

amatymbica 
X                            

r        r  

     

Kyllinga erecta                              r      u     u  u f 

Lactuca inermis                       r       r  r             

Lasiosiphon 

burchellii 
                   

   f                      

Lasiosiphon 

capitatus 
    X      X                                  

Lasiosiphon 

kraussiana 
           X                                 

Lasiosiphon sp. no 

flowers 
                   

    r                     

Ledebouria cf. 

luteola 
X  X        X X     X                          

Ledebouria 

marginata 
                   

     r                r    

Ledebouria 

ovatifolia 
X    X  X    X    X       

r      u r   u r    r u 
     

Ledebouria 

revoluta  
   X  X  X X X   X X X X       

r           r 
          

Leersia hexandra                          d  f u      u d    d   d 

Lemna gibba                                   u          

Leucas 

martinicensis 
                   

   r                      
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Lotononis sp.    X             X      
r 

                     

Melinis repens                       u                      

Mentha longifolia                             r      f        r 

Microchloa caffra                       u       r               

Miscanthus junceus                                        r     

Monsonia 

angustifolia 
                   

       r      r            

Moraea pallida X    X      X      X                          

Moraea simulans      X      X      X                          

Moraea stricta     X X     X      X X                          

Nemesia fruticans       X           X            
r 

             

Nerine angustifolia                                           r 

Nidorella auriculata                      r                       

Nidorella 

podocephala 
                   

r r  r r     r r r r r r      r    

Oenothera rosea X X  X       X X X         
r r   r  u r r r  r  r   r   r   

Oenothera stricta                       r  r    r r  r      r    r   

Ornithogalum sp. 

(no flowers) 
                   

              r           

Osteospermum 

scariosum 
      X                                      

Otholobium sp.                             r                

Oxalis corniculata                             r           r     

Oxalis obliquifolia                       r                      

Panicum schinzii                                 r r  r       r 

Papaver aculiatum                       r                      

Paspalum diltatum                        r  u  u f      u u   u u  u   

Paspalum urvillei                    r     f  u u     r f    u u  r u 

Pelargonium 

alchemilloides 
    X                                        

Pelargonium 

luridum 
X          X            

r 
                    

Pellaea 

calomelanos 
                   

   r       r               
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Pennisetum 

clandestinum 
                      

r                    r 

Pennisetum 

sphacelatum 
                   

               f f   r   d f 

Pentanisia 

angustifolia 
          X X                                 

Persicaria decipiens                            r       r u    u  u r 

Persicaria 

lapathifolia 
  X                 

                    r     

Phragmites 

australis 
           X        

               u        r 

Physalis peruviana                          r        r           

Phytolacca 

octandra 
                   

                r         

Plantago lanceolata X         X       X                 
r 

        

Plantago major            X      X            
r r 

            

Pollichia campestris                       r       r               

Polygala 

hottentotta 
   X     X              

r  r      r       r 
      

Polygala 

transvaalensis 
  X X X        X X  X X   

           r              

Portulaca oleracea                              u               

Potamogeton 

schweinfurthii 
                   

      r                   

Pseudognaphalium 

luteo-album 
X        X                                   

Pseudopegolettia 

tenella  
           X                                 

Pycreus 

macranthus 
                   

      r                   

Pycreus 

polystachyos 
                   

        r       f        f 

Pygmaeothamnus 

chamaedendrum 
                   

   u       r               

Quercus robur             X                                
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Ranunculus 

multifidus 
X   X    X  X  X X X  X X          

r          r r  r r 

Rhynchosia cf. 

adenodes 
                   

             u            

Rhynchosia sp.            X X     X        
r   r       u 

       

Rhynchosia totta           X                   
r   r 

           

Robinia 

pseudoacacia  
        X                                    

Rubus sp.                       r                      

Rumex crispus                                    r   r r     

Salix babylonica   X       X                                   

Scabiosa 

columbaria 
    X  X    X  X   X  X 

r      r   r    r 
          

Schkuhria pinnata                       r r r    r r r  u r  r r r r  r    

Schoenoplectus 

corymbosus 
                   

                    r  r r 

Schoenoplectus sp.   X     X X                   
r        r    r 

    

Searsia discolor                       u       d       r        

Searsia 

magalismontana 

subsp. 

magalismontana 

                   

   u                      

Selago densiflora                      r u u u     r        r   u    

Senecio 

consanguineus  
      X                                      

Senecio coronatus   X                                          

Senecio erubescens X X    X    X X X X  X  X u      r    r r r 
           

Senecio 

glanduloso-pilosus  
                                            

Senecio 

inaequidens 
                          

f      u     u 
      

Senecio inornatus                    u u r u u  r u r   r r u r r r   r  u   

Senecio isatideus    X                                         

Senecio laevigatus                       u r r    r r r r  d  f u  r   r   



110 
 

Species 

November 2020 Survey February 2021 Survey 

T
M

S
 1

 

T
M

S
 2

 

T
M

S
 3

 

T
M

S
 4

 

T
M

S
 5

 

T
M

S
 6

 

T
M

S
 7

 

T
M

S
 8

 

T
M

S
 9

 

T
M

S
 1

0
 

T
M

S
 1

1
 

T
M

S
 1

2
 

T
M

S
 1

3
 

T
M

S
 1

4
 

T
M

S
 1

5
 

T
M

S
 1

6
 

T
M

S
 1

7
 

T
M

S
 1

8
 

T
M

S
 1

9
 

T
M

S
 2

0
 

T
M

S
 2

1
 

T
M

S
 2

2
 

T
M

S
 2

3
 

T
M

S
 2

4
 

T
M

S
 2

5
 

T
M

S
 2

6
 

T
M

S
 2

7
 

T
M

S
 2

8
 

T
M

S
 2

9
 

T
M

S
 3

0
 

T
M

S
 3

1
 

T
M

S
 3

2
 

T
M

S
 3

3
 

T
M

S
 3

4
 

T
M

S
 3

5
 

T
M

S
 3

6
 

T
M

S
 3

7
 

T
M

S
 3

8
 

T
M

S
 3

9
 

T
M

S
 4

0
 

Senecio 

madagascariensis 
                   

  r r                 r     

Senecio sp. no 

flowers 
                   

                      r   

Seriphium 

plumosum 
X         X         

u r r r r             r   r 
   

Setaria incrassata                          u  u f                

Setaria pallide-

fusca 
                   

r                        

Setaria sphacelata             X         f r f f  u    u r u u d    r       

Silene bellidioides   X         X                                 

Solanum 

elaeagnifolium 
X                     

u r r  r    u r r u   u u   r 
   

Solanum nigrum                    r  r       r               

Solanum 

panduriforme 
   X X  X   X  X X  X                              

Solanum 

sisymbrifolium 
               X                             

Sonchus oleraceus                              r r    r r       r 

Sphenostylis 

angustifolia 
    X       X                                 

Sporobolus 

africanus 
                   

f u r u  r f  r r f u u    u  r  u    

Sporobolus 

pyramidalis 
                   

    u       r              

Stachys 

hyssopoides  
         X                                   

Stachys sp.                       r                      

Striga bilabiata    X                             
r     r 

      

Tagetes minuta X         X X        r r u r     r r    r r r r     r   

Taraxacum 

officinale 
             X X                              

Tephrosia capensis                  X    
r r u  r   r r       r   r 

   

Tephrosia sp. white                         r                    

Themeda triandra     X     X X         u d u d d  d  r u d d d f r  f d r  u r   

Thesium sp.                                      r       
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Trachyandra cf. 

erythrorrhiza 
         X  X                                 

Trachypogon 

spicatus 
                   

       r                  

Tragopogon dubius     X          X                   
r 

          

Trichoneura 

grandiglumis 
                   

     u                    

Trifolium africanum    X     X    X                                

Trifolium pratense                        r                r     

Tristachya 

leucothryx 
                   

    u                     

Typha capensis              X             
u  f       d     d  f d 

Verbena 

bonariense 
                   

r r u r u r  r r r r r  r r u u  r r  r   

Verbena cf. 

brasiliensis 
X         X                                  

Verbena rigida            X                                 

Veronica anagallis-

aquatica 
         X   X                           

r 
    

Wahlenbergia sp.                        r                     

Wahlenbergia 

undulata 
                   

   r r   r  r    r r   r r    u   

Xanthium 

strumarium   
     X         X                              

Zaluzianskya 

katharinae 
                   

   r                      

Zornia cf. linearis                               X                                                 
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16.3 APPENDIX 3: TIMED-MEANDER SEARCH PHOTOS 

 

TMS No: 1 DATE: 01/02/2021 TMS No: 2 DATE: 01/02/2021

START: 09h01 TRANSECT LENGTH: 143 m START: 10h31 TRANSECT LENGTH: 256 m

END: 09h21 VEG COMMUNITY: Plains Grassland END: 10h48 VEG COMMUNITY: Plains Grassland

TMS No: 3 DATE: 01/02/2021 TMS No: 4 DATE: 01/02/2021

START: 11h41 TRANSECT LENGTH: 184 m START: 12h44 TRANSECT LENGTH: 305 m

END: 12h15 VEG COMMUNITY: Outcrop Shrubland END: 13h05 VEG COMMUNITY: Plains Grassland

TMS No: 5 DATE: 01/02/2021 TMS No: 6 DATE: 01/02/2021

START: 13h53 TRANSECT LENGTH: 678 m START: 14h31 TRANSECT LENGTH: 392 m

END: 14h19 VEG COMMUNITY: Plains Grassland END: 14h48 VEG COMMUNITY: Valley Btm Wetland
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TMS No: 7 DATE: 02/02/2021 TMS No: 8 DATE: 02/02/2021

START: 06h50 TRANSECT LENGTH: 485 m START: 07h27 TRANSECT LENGTH: 332 m

END: 07h15 VEG COMMUNITY: Plains Grassland END: 07h42 VEG COMMUNITY: Valley Btm Wetland

TMS No: 9 DATE: 02/02/2021 TMS No: 10 DATE: 02/02/2021

START: 09h50 TRANSECT LENGTH: 255 m START: TRANSECT LENGTH: 292 m

END: 10h12 VEG COMMUNITY: Hillslope Seep END: VEG COMMUNITY: Outcrop Shrubland

TMS No: 11 DATE: 02/02/2021 TMS No: 12 DATE: 02/02/2021

START: 13h05 TRANSECT LENGTH: 286 m START: 14h40 TRANSECT LENGTH: 291 m

END: 13h31 VEG COMMUNITY: Plains Grassland END: 15h03 VEG COMMUNITY: Plains Grassland
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TMS No: 13 DATE: 03/02/2021 TMS No: 14 DATE: 03/02/2021

START: 09h01 TRANSECT LENGTH: 281 m START: 10h35 TRANSECT LENGTH: 449 m

END: 09h28 VEG COMMUNITY: Plains Grassland END: 10h55 VEG COMMUNITY: Plains Grassland

TMS No: 15 DATE: 03/02/2021 TMS No: 16 DATE: 03/02/2021

START: 11h00 TRANSECT LENGTH: 315 m START: 12h45 TRANSECT LENGTH: 469 m

END: 11h30 VEG COMMUNITY: Valley Btm WetlandEND: 13h07 VEG COMMUNITY: Valley Btm Wetland

TMS No: 17 DATE: 03/02/2021 TMS No: 18 DATE: 04/02/2021

START: 13h49 TRANSECT LENGTH: 207 m START: 06h06 TRANSECT LENGTH: 299 m

END: 14h15 VEG COMMUNITY: Plains Grassland END: 06h28 VEG COMMUNITY: Plains Gassland
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TMS No: 19 DATE: 04/02/2021 TMS No: 20 DATE: 04/02/2021

START: 07h25 TRANSECT LENGTH: 244 m START: 13h22 TRANSECT LENGTH: 192 m

END: 07h46 VEG COMMUNITY: Valley Btm WetlandEND: 13h49 VEG COMMUNITY: Valley Btm Wetland

TMS No: 21 DATE: 04/02/2021 TMS No: 22 DATE: 05/02/2021

START: 14h32 TRANSECT LENGTH: 304 m START: 08h13 TRANSECT LENGTH: 305 m

END: 14h50 VEG COMMUNITY: Plains Grassland END: 08h36 VEG COMMUNITY: Hillslope Seep

TMS No: 23 DATE: 05/02/2021

START: 10h32 TRANSECT LENGTH: 307 m

END: 11h00 VEG COMMUNITY: Valley Btm Wetland
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16.4 APPENDIX 4. IMPACT ASSESSMENT AND MITGATION MEASURES TABLES 

CONSTRUCTION PHASE 

Project 
Activity 

Location 

Environmenta
l Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE 

Management 

Risk if 
not 

mitigate
d  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigate

d  

Manageme
nt 

Measures 

Legal 
Requirement

s/ 
Compliance 

with 
Standards 

Timeframe for 
Implementatio

n 

Standard to be 
achieved 

PROPOSED ACTIVITIES 

West 
Upcast 

and 
Downcast 
Ventilatio
n Shafts 

Shondoni 
Colliery - 

Farm 
Braksprui

t 359 IR 
Portions 
8 & 11 

Cultivated 
Lands 

Establishme
nt of 

populations 
of invasive 
alien plant 

species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 
eradication 

and 
management

) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably 
qualified and 
experienced 
subcontract
or for the 
control and 
management 
of invasive 
alien species 

National 
Environmental 
Management: 
Biodiversity 

Act (10/2004): 
Alien and 
Invasive 
Species 

Regulations, 
2014 

Construction 
Phase 

No established 
populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

0 

Weekly 
inspections 
of the 
construction 
site, focusing 
on areas of 
bare soil 
where plants 
can get 
established 

Duration 3 Duration 2 

Control of 
any 
populations 
of invasive 
species by 
alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequenc
e 

(C)I
3 

Consequenc
e 

C(I2
) 

  

Probability P6 Probability P4   



117 
 

CONSTRUCTION PHASE 

Project 
Activity 

Location 

Environmenta
l Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE 

Management 

Risk if 
not 

mitigate
d  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigate

d  

Manageme
nt 

Measures 

Legal 
Requirement

s/ 
Compliance 

with 
Standards 

Timeframe for 
Implementatio

n 

Standard to be 
achieved 

North 
Upcast 

and 
Downcast 
Ventilatio
n Shafts 

Shondoni 
Colliery - 

Farm 
Kromdra
ai 128 IS 
Portion 4 

Untransformed 
grassland 

(degraded) 

Direct loss of 
Natural 

Habitat in a 
listed 

Threatened 
Ecosystem 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(topsoil 

management
) and 

Rehabilitatio
n (post-
closure 

restoration of 
habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Quantitative 
assessment 
of plant 
species 
diversity 
within the 
proposed 
shaft 
footprint (to 
be able to 
establish 
post-closure 
rehabilitatio
n objectives) 

National 
Environmental 
Management: 
Biodiversity 

Act, 2004 (Act 
No. 10 of 
2004) - 

National List of 
Ecosystems 

that are 
Threatened 

and in need of 
Protection – 
GNR 1002 of 
09 December 

2011 

Construction 
Phase 

Topsoil 
stockpiles  to 
remain viable 

through the life 
of mine so that 

these can be 
used for 

rehabilitation 
Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

1 

Topsoil to be 
stored 
adjacent to 
the 
construction 
area in low 
piles (<2 m 
tall) 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

0 

Topsoil 
stockpiles to 
be 
adequately 
landscaped 
so that soil 
erosion is 
minimised 

Duration 2 Duration 3 

Topsoil to be 
inspected on 
a weekly 
basis for 
establishme
nt of 
invasive 
alien plant 
species, 
which need 
to be 
immediately 
removed 

Achieve 75% of 
original species 

diversity in 5 
years after 

decommissioni
ng (post-

closure phase) 
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CONSTRUCTION PHASE 

Project 
Activity 

Location 

Environmenta
l Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE 

Management 

Risk if 
not 

mitigate
d  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigate

d  

Manageme
nt 

Measures 

Legal 
Requirement

s/ 
Compliance 

with 
Standards 

Timeframe for 
Implementatio

n 

Standard to be 
achieved 

Status 1 Status 1 

Rehabilitatio
n of shaft 
surface 
during post 
closure phase 
(see relevant 
tab) 

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 0   

Severity 
Score 

10 
Severity 

Score 
6   

Consequenc
e 

(C)I
3 

Consequenc
e 

C(I2
) 

  

Probability P7 Probability P4   

Establishme
nt of 

populations 
of invasive 
alien plant 

species 

Quantity/ 
Magnitude 

1 

Level 3 

  

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably 
qualified and 
experienced 
subcontract
or for the 
control and 
management 
of invasive 
alien species 

National 
Environmental 
Management: 
Biodiversity 

Act (10/2004): 
Alien and 
Invasive 
Species 

Regulations, 
2014 

Construction 
Phase 

No established 
populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

0 

Weekly 
inspections 
of the 
construction 
site, focusing 
on areas of 
bare soil 
where plants 
can get 
established 

Duration 3 Duration 2 

Control of 
any 
populations 
of invasive 
species by 
alien plant 
control team 
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CONSTRUCTION PHASE 

Project 
Activity 

Location 

Environmenta
l Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE 

Management 

Risk if 
not 

mitigate
d  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigate

d  

Manageme
nt 

Measures 

Legal 
Requirement

s/ 
Compliance 

with 
Standards 

Timeframe for 
Implementatio

n 

Standard to be 
achieved 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequenc
e 

(C)I
3 

Consequenc
e 

C(I2
) 

  

Probability P6 Probability P4 
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

SHONDONI SHAFT COMPLEX 

Access Roads 
Shondoni 

Shaft 
Complex 

All areas of 
Natural Habitat 

crossed by 
Access Roads 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
the road verges, 
focusing on 
areas of bare soil 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

All areas of 
Natural Habitat 

crossed by 
Access Roads 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem & 
CBAs) through 

excess dust 
production 

Quantity/ 
Magnitude 

2 

Level 4 

Minimisation 
(reduction of 

dust production 
along access 

roads) 

Quantity/ 
Magnitude 

0 

Level 6 

Regular (weekly) 
wetting of all dirt 
road surfaces 
during dry 
season (May - 
Nov) 

Uncertain Life of Mine 

No die-off of 
vegetation 
along road 
verges as a 

result of 
excess dust 
production 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

No wetting of 
roads in wet 
season (Dec - 
Apr) except in 
years of low 
rainfall 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Maximum speed 
limit of 40 km / 
hr on all dirt 
roads 

Duration 2 Duration 2   

Status 1 Status 1   
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Legislation 0 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
4 

  

Consequence C(I2) Consequence C(I1)   

Probability P6 Probability P4   

 
Security Fence 
and Access 
Offices, 
Workshops and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ Structure 
Storm Water 
Berms and 
Canals 

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Fuel & Oil 
Storage 
Explosives Off-
Load Area 
Coal storage in 
Surface Bunker 
Coal Stockpile 
and Throw-Out 
Area 
Stomedust 
Dump 
Shondoni PCD  

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Shondoni 
Incline PCD 
Surface Service 
Water 
Reservoir 
Capital Yard 
(Temporary 
storage of scrap 
metal) 
Iso Yard 
(Temporary 
storage of 
hazardous 
waste) 
Iso Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4 

  

Underground 
Mining 

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Life of Mine 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence at 
the end of 

each annual 
audit 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Monthly 
inspections of 
areas of bare soil 
where plants can 
get established 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Topsoil/ 
Overburden 
Stockpile 

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
topsoil 
stockpiles 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

SIMUNYE SHAFT COMPLEX 

Access Roads 
Simunye 

Shaft 
Complex 

All areas of 
Natural Habitat 

crossed by 
Access Roads 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
the road verges, 
focusing on 
areas of bare soil 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

All areas of 
Natural Habitat 

crossed by 
Access Roads 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem & 
CBAs) through 

excess dust 
production 

Quantity/ 
Magnitude 

2 

Level 4 

Minimisation 
(reduction of 

dust production 
along access 

roads) 

Quantity/ 
Magnitude 

0 

Level 6 

Regular (weekly) 
wetting of all dirt 
road surfaces 
during dry 
season (May - 
Nov) 

Uncertain Life of Mine 

No die-off of 
vegetation 
along road 
verges as a 

result of 
excess dust 
production 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

No wetting of 
roads in wet 
season (Dec - 
Apr) except in 
years of low 
rainfall 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Maximum speed 
limit of 40 km / 
hr on all dirt 
roads 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 0 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
4 

  

Consequence C(I2) Consequence C(I1)   

Probability P6 Probability P4   

 
Security Fence 
and Access 
Offices, 
Workshops and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ Structure 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 



125 
 

OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Storm Water 
Berms and 
Canals 
Service Water 
Dam (Top) 
Service Water 
Dam (Bottom) 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Fuel & Oil 
Storage 
Stonedust 
Dump 
Storage Yard 
(Temporary 
storage of 
hazardous 
waste) 
Storage Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Underground 
Mining 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 

Quantity/ 
Magnitude 

1 Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Life of Mine 

No 
established 

populations of 
alien invasive 

species in 
areas of 
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

CBAs) through 
subsidence 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Monthly 
inspections of 
areas of bare soil 
where plants can 
get established 

subsidence at 
the end of 

each annual 
audit 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

Topsoil/ 
Overburden 
Stockpile 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat adjacent 
to Infrastructure 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
topsoil 
stockpiles 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4 
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

PROPOSED ACTIVITIES 

Underground 
Mining (Block 8 

North) 

Shondoni 
Colliery - 
Block 8 
North 

Reserve 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Life of Mine 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence at 
the end of 

each annual 
audit 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Monthly 
inspections of 
areas of bare soil 
where plants can 
get established 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

West Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Brakspruit 

359 IR 
Portions 8 

& 11 

Cultivated Lands 
adjacent to 

shafts 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
the road verges, 
focusing on 
areas of bare soil 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   
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OPERATIONAL PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Management 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

North Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Kromdraai 

128 IS 
Portion 4 

All areas of 
Natural Habitat 

adjacent to 
shafts 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor 
for the control 
and management 
of invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Life of Mine 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
the road verges, 
focusing on 
areas of bare soil 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

 

  



129 
 

DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

SHONDONI SHAFT COMPLEX 

Access Roads 
Shondoni 

Shaft 
Complex 

All areas of 
Natural Habitat 

crossed by Access 
Roads 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of the 
road verges, 
focusing on areas 
of bare soil where 
plants can get 
established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

All areas of 
Natural Habitat 

crossed by Access 
Roads 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem & 
CBAs) through 

excess dust 
production 

Quantity/ 
Magnitude 

2 

Level 4 

Minimisation 
(reduction of 

dust production 
along access 

roads) 

Quantity/ 
Magnitude 

0 

Level 6 

Regular (weekly) 
wetting of all dirt 
road surfaces 
during dry season 
(May - Nov) 

Uncertain 
Decommissioning 
and Post-Closure 

No die-off of 
vegetation 
along road 
verges as a 

result of 
excess dust 
production 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

No wetting of 
roads in wet 
season (Dec - 
Apr) except in 
years of low 
rainfall 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Maximum speed 
limit of 40 km / 
hr on all dirt 
roads 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 0 Legislation 0   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
4 

  

Consequence C(I2) Consequence C(I1)   

Probability P6 Probability P4   

 
Security Fence 
and Access 
Offices, 
Workshops 
and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm Water 
Berms and 
Canals 

Shondoni 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Fuel & Oil 
Storage 
Explosives Off-
Load Area 
Coal storage in 
Surface Bunker 
Coal Stockpile 
and Throw-Out 
Area 
Stomedust 
Dump 
Shondoni PCD  
Shondoni 
Incline PCD 
Surface Service 
Water 
Reservoir 
Capital Yard 
(Temporary 
storage of 
scrap metal) 
Iso Yard 
(Temporary 
storage of 
hazardous 
waste) 
Iso Yard 
(Temporary 
storage of 
general, 

Shondoni 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Probability P7 Probability P4 

  

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly  
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1 

  

Legislation 1 Legislation 1 

  

I & AP’s 2 I & AP’s 2 

  

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2) 

  

Probability P7 Probability P4 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Conveyor 
System 

Shondoni 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Underground 
Mining 

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has been 
exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence at 
the end of 

each annual 
audit 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Monthly 
inspections of 
areas of bare soil 
where plants can 
get established 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Shondoni 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

SIMUNYE SHAFT COMPLEX 

Access Roads 
Simunye 

Shaft 
Complex 

All areas of 
Natural Habitat 

crossed by Access 
Roads 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

2 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of the 
road verges, 
focusing on areas 
of bare soil where 
plants can get 
established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

All areas of 
Natural Habitat 

crossed by Access 
Roads 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem & 
CBAs) through 

excess dust 
production 

Quantity/ 
Magnitude 

2 

Level 4 

Minimisation 
(reduction of 

dust production 
along access 

roads) 

Quantity/ 
Magnitude 

0 

Level 6 

Regular (weekly) 
wetting of all dirt 
road surfaces 
during dry season 
(May - Nov) 

Uncertain 
Decommissioning 
and Post-Closure 

No die-off of 
vegetation 
along road 
verges as a 

result of 
excess dust 
production 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

No wetting of 
roads in wet 
season (Dec - 
Apr) except in 
years of low 
rainfall 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Maximum speed 
limit of 40 km / 
hr on all dirt 
roads 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 0 Legislation 0   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
4 

  

Consequence C(I2) Consequence C(I1)   

Probability P6 Probability P4   

 
Security Fence 
and Access 
Offices, 
Workshops 
and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm Water 
Berms and 
Canals 
Service Water 
Dam (Top) 
Service Water 
Dam (Bottom) 

Simunye 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Fuel & Oil 
Storage 
Stonedust 
Dump 
Storage Yard 
(Temporary 
storage of 
hazardous 
waste) 
Storage Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Simunye 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 
Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 
Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 

National 
Environmental 
Management: 

Biodiversity Act 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

subcontractor for 
the control and 
management of 
invasive alien 
species 

(10/2004): Alien 
and Invasive 

Species 
Regulations, 2014 

species at the 
end of each 

annual audit 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

Underground 
Mining 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has been 
exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence at 
the end of 

each annual 
audit 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Weekly 
inspections of 
areas of bare soil 
where plants can 
get established 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Probability P3 Probability P2   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Simunye 
Shaft 

Complex 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 3 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

12 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of 
areas of bare soil 
adjacent to 
infrastructure 
where plants can 
get established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence C(I3) Consequence C(I2)   

Probability P7 Probability P4   

PROPOSED ACTIVITIES 

Underground 
Mining (Block 

8 North) 

Shondoni 
Colliery - 
Block 8 
North 

Reserve 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has been 
exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence at 
the end of 

each annual 
audit 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Monthly 
inspections of 
areas of bare soil 
where plants can 
get established 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

West Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Brakspruit 

359 IR 
Portions 8 

& 11 

Cultivated Lands 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of the 
construction site, 
focusing on areas 
of bare soil where 
plants can get 
established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P6 Probability P4   

North Upcast 
and Downcast 
Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Kromdraai 

128 IS 
Portion 4 

Habitats at sites 
being 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(topsoil 

management) 
and 

Rehabilitation 
(post-closure 
restoration of 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Topsoil to be 
returned from 
nearby stockpiles 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

1 

Planting of a 
selection of 
indigenous grass 
species to 
stabilise topsoil 
and enable 
germination of 
other species 
represented in 
the topsoil 
seedbed 

Extent/ 
Spatial Scale 

0 
Extent/ 

Spatial Scale 
0 

Annual audits of 
species richness 
and diversity of 
indigenous 
species 

Duration 2 Duration 3   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 0   

Severity 
Score 

10 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P7 Probability P4   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

  
Quantity/ 
Magnitude 

0 

Level 5 

Employ the 
services of a 
suitably qualified 
and experienced 
subcontractor for 
the control and 
management of 
invasive alien 
species 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Construction 
Phase 

No 
established 

populations of 
alien invasive 
species at the 

end of each 
annual audit 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Monthly 
inspections of the 
construction site, 
focusing on areas 
of bare soil where 
plants can get 
established 

Duration 3 Duration 2 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P6 Probability P4   
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

SHONDONI SHAFT COMPLEX 

 
Security Fence 
and Access 
Offices, 
Workshops and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ Structure 
Storm Water 
Berms and 
Canals 

Shondoni 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

Fuel & Oil 
Storage 
Explosives Off-
Load Area 
Coal storage in 
Surface Bunker 
Coal Stockpile 
and Throw-Out 
Area 
Stomedust 
Dump 
Shondoni PCD  
Shondoni 
Incline PCD 
Surface Service 
Water 
Reservoir 
Capital Yard 
(Temporary 
storage of 
scrap metal) 
Iso Yard 
(Temporary 
storage of 
hazardous 
waste) 
Iso Yard 
(Temporary 
storage of 
general, 
domestic and 

Shondoni 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Conveyor 
System 

Shondoni 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

Underground 
Mining 

Shondoni 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence 
until end of 

the Post 
Closure Phase 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Probability P3 Probability P2   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Shondoni 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

SIMUNYE SHAFT COMPLEX 

 
Security Fence 
and Access 
Offices, 
Workshops and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ Structure 
Storm Water 
Berms and 
Canals 
Service Water 
Dam (Top) 
Service Water 
Dam (Bottom) 

Simunye 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

Fuel & Oil 
Storage 
Stonedust 

Simunye 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 

Quantity/ 
Magnitude 

1 Level 3 
Rehabilitation 
(restoration of 

Quantity/ 
Magnitude 

0 Level 5 
Annual audits of 
species richness 
and diversity of 

National 
Environmental 
Management: 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Dump 
Storage Yard 
(Temporary 
storage of 
hazardous 
waste) 
Storage Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Threatened 
Ecosystem 
(including 

CBAs) 

Toxicity/ 
Severity 

3 
original natural 

habitat) 
Toxicity/ 
Severity 

0 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

Biodiversity Act 
(10/2004) 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

Underground 
Mining 

Simunye 
Shaft 

Complex 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence 
until end of 

the Post 
Closure Phase 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 

Simunye 
Shaft 

Complex 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 
(including 

CBAs) 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Electricity 
Supply 

Duration 3 Duration 2 determined at 
designated 

sample sites 
nearby) 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 

PROPOSED ACTIVITIES 

Underground 
Mining (Block 8 

North) 

Shondoni 
Colliery - 
Block 8 
North 

Reserve 

Areas of Natural 
Habitat 

Degradation of 
Natural Habitat 

(listed 
Threatened 

Ecosystem and 
CBAs) through 

subsidence 

Quantity/ 
Magnitude 

1 

Level 6 

Minimisation 
(control of alien 
plants in areas 
of subsidence) 

Quantity/ 
Magnitude 

0 

Level 6 

Inspection of any 
reported areas of 
subsidence to 
ensure that no 
bare soil has 
been exposed 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 

species in 
areas of 

subsidence 
until end of 

the Post 
Closure Phase 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

1 

Control of any 
populations of 
invasive species 
by alien plant 
control team 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
1 

 

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

8 
Severity 

Score 
7 

  

Consequence C(I2) Consequence C(I2)   

Probability P3 Probability P2   

West Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Brakspruit 

359 IR 
Portions 8 

& 11 

Cultivated Lands 

Establishment 
of populations 

of invasive alien 
plant species 

Quantity/ 
Magnitude 

1 

Level 3 

Minimisation 
(alien plant 

eradication and 
management) 

Quantity/ 
Magnitude 

0 

Level 5 

Regular 
inspections of the 
construction site, 
focusing on areas 
of bare soil 
where plants can 
get established 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004): Alien 

and Invasive 
Species 

Regulations, 2014 

Decommissioning 
and Post-Closure 

No 
established 

populations of 
alien invasive 
species until 

the end of the 
Post Closure 

Phase 
Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

0 

Control of any 
populations of 
invasive species 
by alien plant 
control team 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact Assessment 
BEFORE Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact Assessment 
AFTER Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance with 
Standards 

Timeframe for 
Implementation 

Standard to 
be achieved 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

  

Duration 3 Duration 2 
 

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 2 I & AP’s 2   

Severity 
Score 

11 
Severity 

Score 
6 

  

Consequence (C)I3 Consequence C(I2)   

Probability P6 Probability P4   

North Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Kromdraai 

128 IS 
Portion 4 

Habitats at sites 
that have been 

decommissioned 

Direct loss of 
Natural Habitat 

in a listed 
Threatened 
Ecosystem 

Quantity/ 
Magnitude 

1 

Level 3 

Rehabilitation 
(restoration of 
original natural 

habitat) 

Quantity/ 
Magnitude 

0 

Level 5 

Annual audits of 
species richness 
and diversity of 
indigenous 
species as part of 
the post-closure 
monitoring 
program 

National 
Environmental 
Management: 

Biodiversity Act 
(10/2004) 

Decommissioning 
and Post-Closure 

Restoration of 
75% of 
species 

richness and 
diversity of 

original 
natural 

habitat (as 
determined at 

designated 
sample sites 

nearby) 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial Scale 

1 
Extent/ 

Spatial Scale 
0 

Duration 3 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity 
Score 

12 
Severity 

Score 
6 

Consequence (C)I3 Consequence C(I2) 

Probability P7 Probability P4 
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16.5 APPENDIX 5. CV OF SPECIALIST 
 
Name      : Warren Lee McCleland 
Profession     : Terrestrial Ecologist     
Date of Birth     : 7 Sep 1972 
Name of Firm     : ECOREX Consulting Ecologists cc 
Position in Firm    : Sole Member 
Years with firm    : 11 
Nationality     : South African 
 
Qualifications :           

• N.Dip. [Nature Conservation] 
 

Cape Peninsula University of Technology 
 

1993 
 

Membership in Professional Societies:  

• South African Association of Botanists 

• International Association for Impact Assessment (SA) 

• South African Council for Natural Scientific Professions (Reg.No.003973) 

  

Languages :  
 Speaking Reading Writing 
English (home): Excellent Excellent Excellent 
Afrikaans: Good Good Good 
isiZulu: Good Fair Fair 
siSwati: Fair Poor Poor 

 
Countries of Work Experience :   Angola, Botswana, Democratic Republic of the Congo, Kenya, 

Lesotho, Liberia, Malawi, Mali, Mozambique, Namibia, Republic of 
Guinea, Sierra Leone, South Africa, Swaziland, Tanzania, Zambia, 
Zimbabwe, Morocco, Afghanistan.  

 

 
RELEVANT EXPERIENCE & ACHIEVEMENTS 

• 15 years experience in conducting baseline surveys, data analysis and report writing in various biomes in 

southern and tropical Africa, particularly savannah, forest and grassland biomes. 

• 5 years experience game reserve management (KwaZulu-Natal, Mpumalanga) 

• Co-author of acclaimed Field Guide to Trees and Woody Shrubs of Mpumalanga & Kruger National 

Park, Jacana Publishers, 2002. 

• Specialist knowledge of identification of plants, mammals, birds, reptiles and frogs. 

• Experience in reporting according to IFC Performance Standards for numerous international projects in 

Sierra Leone, Angola, Democratic Republic of the Congo, Kenya, Republic of Guinea, Tanzania, Malawi, 

Mali, Mozambique and Zambia. 

• Accredited with the discovery of a number of new plant species, most notably Gladiolus diluvialis Goldblatt 

& Manning (Fish River Canyon, Namibia), Streptocarpus sekhukhuniensis ms (Stoffberg, Mpumalanga – 

manuscript currently being edited), Zygotritonia atropurpurea Goldblatt & Manning (Kalungwishi River, 

Zambia) and Barleria lebomboensis Darbyshire, McCleland & Froneman (Lebombo Mts, Swaziland). 

• 2014 Recipient of the Marloth Medal from the Botanical Society of South Africa for co-authoring the 

Kruger tree field guide. 

 

 

Employment Record: 

2005 - present ECOREX Consulting Ecologists CC Ecologist; Sole Member 
2001 - 2005 Lawson’s Birding Tours Specialist Guide 
2000 - 2001 Escarpment Ecological Consultants cc Founder Director 
1996 – 2000 Crystal Springs Game Reserve Reserve Manager 
1995 Mutemwa Lodge, western Zambia Lodge manager, guide 
1993 - 1994 Natal Parks Board Cadet field ranger 
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SELECTED RECENT PROJECTS & EXPERIENCE 

 

2018 Flora survey of proposed mining areas, Silver Hills Concession, Tubmanburg
Enviro-Insight - Luke Verburgt (luke@enviro-

insight.co.za)

2018 Flora survey of potential biodiversity offset areas, New Liberty Gold Mine, Tubmanburg
Enviro-Insight - Luke Verburgt (luke@enviro-

insight.co.za)

2019 Biodiversity Baseline Study and Impact Assessment for Kobada Gold Mine, Yanfolila
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

2014 Biodiversity Baseline Study and Impact Assessment for Kalana Gold Mine, Yanfolila
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

2013 Biodiversity Baseline Study and Impact Assessment for Fekola Gold Mine, Fedougou
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

Republic of 

Guinea
2017 Biodiversity Baseline Study and Impact Assessment for Tri-K Gold Mine, Loila

ABS Africa – Fanie Coetzee (fanie@abs-

africa.co.za)

Sierra Leone 2011 Biodiversity Baseline Study and Impact Assessment for Marampa Iron Ore Mine, Lunsar SRK (U.K.) - Nicola Rump (nrump@srk.co.uk)

2018 Flora survey of oil and gas pipeline, Turkwell (Turkana) Golder - Warren Aken (waken@golder.co.za)

2019 Riparian vegetation survey for an agricultural scheme, Embu and Chuka Districts
Ecotone - Michiel Jonkers (michiel@eco-

tone.co.za)

Tanzania 2011
Biodiversity Baseline Study and Impact Assessment for Mkuju River Uranium Project, 

Selous Game Reserve, Songea

Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

Angola 2013
Biodiversity Management Plan for the raising of the Cambambe Dam wall, Kwanza 

River, Dondo

ERM – Jessica Hughes 

(jessica.hughes@erm.com)

2016 Biodiversity Baseline Study and Impact Assessment for Kipoi Copper Mine, Likasi Golder - Warren Aken (waken@golder.co.za)

2014 Biodiversity Baseline Study and Impact Assessment for Pumpi Copper Mine, Kolwezi
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

2013 Biodiversity Assessment of selected wetland habitats, Kamoa Copper Mine, Kolwezi
Wetland Consulting Services – Gary Marneweck 

(GaryM@wetcs.co.za)

2009-2017
Biodiversity Baseline Study and Impact Assessment for Kinsevere Copper Mine, 

Lubumbashi

Knight Piesold - Amelia Briel 

(abriel@knightpiesold.com)

2008 Biodiversity Baseline Study for Ulindi Hydropower Scheme, Itombwe Mts, Kivu South
Knight Piesold - Amelia Briel 

(abriel@knightpiesold.com)

Lesotho 2017 Small mammal and herpetofauna survey of Polihali Dam and Western Access Road
ERM – Jessica Hughes 

(jessica.hughes@erm.com)

2015 Terrestrial Ecology Survey of sugar mill site, Ethco, Dwangwa ERM - Rachel Conti (Rachel.Conti@erm.com)

2010 Terrestrial Ecology Survey of Kanyika Uranium Mine, Kasungu
Synergistics - Bronwyn Williams 

(bronwyn@synergistics.co.za)

2019 Vegetation survey of Afungi Peninsula, Palma, Cabo Delgado Province
Jessica Hughes - SLR 

(jessica.hughes@slrconsulting.com)

2018 Critical habitat analysis for oil and gas project, Inhassoro, Inhambane Province
Mark Wood Consultants – Mark Wood 

(Mark@markwoodconsultants.co.za)

2018 Fauna monitoring along the Tete - Nacala railway line, Tete and Nampula provinces Golder - Warren Aken (waken@golder.co.za)

2017 Biodiversity screening for an onshore oil and gas project, Palma, Cabo Delgado
ERM – Andrew Cauldwell 

(andrew.cauldwell@erm.com)

2016
Biodiversity Baseline Study and Impact Assessment for an onshore gas pipeline, 

Inhassoro, Inhambane province

ERM – Jessica Hughes 

(jessica.hughes@erm.com)

2015
Biodiversity Baseline Study for a Regional ESIA of Seismic Exploration blocks, SASOL, 

Inhassoro
Golder - Warren Aken (waken@golder.co.za)

2014
Biodiversity Baseline Study and Impact Assessment for a coastal road between Pemba 

and Palma, Cabo Delgado province

ERM – Jessica Hughes 

(jessica.hughes@erm.com)

2013 Biodiversity Monitoring Plan for Benga Coal Mine, Moatize
Rio Tinto - Isaac Ndlovu 

(Isaac.ndlovu@riotinto.com)

2012
Biodiversity Baseline Study and Action Plan for the Muanza Quarry, Gorongosa NP, 

Sofala province

Nepid Consultants – Dr Rob Palmer 

rob@nepid.co.za)

2011

Terrestrial Ecology component of the Biodiversity Study for the Four Dams Project 

(Corumana Dam, Gorongosa Dam, Metuchira Weir, Ressano Weir), Maputo and Sofala 

provinces

Austral-Cowi - Jacob Ulrich 

(jacob.ulrich@australcowi.co.mz)

Namibia 2009 Biodiversity Baseline Study and Impact Assessment for Neckartal Dam, Keetmanshoop
Knight Piesold - Amelia Briel 

(abriel@knightpiesold.com)

2013
Faunal Baseline Study and Impact Assessment for Riemvasmaak Hydro-electric 

Scheme, Augrabies Falls NP

Aurecon - Nelis Bezuidenhout 

(Nelis.Bezuidenhout@aurecongroup.com)

2010
Biodiversity Baseline Study and Impact Assessment for Hoogland Chrome Mine, 

Steenkampsberg Mts, Mpumalanga

Metago Environmental Engineers - Hylton Allison 

(hallison@slrconsulting.com)

2010
Assessment of the status of Pelargonium sidoides  and harvesting potential in Lesotho 

and South Africa

South African National Biodiversity Institute - 

Domitilla Raimondo (Raimondo@sanbi.org)

2016 Flora surveys for the Swaziland National Protected Area assessment, UNDP
Swaziland National Trust - Kate Braun 

(kate@kbraunweb.com)

Biodiversity Baseline Study and Impact Assessment for Ethemba Dam, Hlatikulu
Knight Piesold - Neal Neervoort 

(nneervoort@knightpiesold.com)

Biodiversity Value Assessment for the Mhlumeni Community Conservation land, Siteki Rod de Vletter (devletter@gmail.com)

2017
Biodiversity survey for ESIA for Kalungwishi Hydropower Project, Kalungwishi River, 

Luapula

Ecotone - Michiel Jonker (michiel@ecotone-

sa.co.za)

2015 - 2017 Botanical survey for ESIA for Ngonye Falls Hydropower Project, Zambezi River, Senanga
Ecotone - Michiel Jonker (michiel@ecotone-

sa.co.za)

2013
Biodiversity Baseline Study and Impact Assessment for Mulungushi Hydropower Project, 

Kabwe
ERM – Zoe Daniels (Zoe.Daniel@erm.com)

2008 Biodiversity Baseline Study and Impact Assessment for Lumwana Copper Mine, Solwezi
Knight Piesold - Amelia Briel 

(abriel@knightpiesold.com)

Zimbabwe 2011 Biodiversity Baseline Study and Impact Assessment for Bokai Platinum Mine, Gweru
Epoch Resources - Fanie Coetzee 

(fanie.coetzee@epochresources.co.za)

2020
Biodiversity Baseline Study and Impact Assessment, Critical Habitat Assessment and 

Biodiversity Action Plan for Tizert Copper Mine, Taroudant
ABS Africa - Paul Furniss (paul@abs-africa.co.za)

2019 IFC Compliance Audit (Biodiversity), Tizert Copper Mine, Taroudant ABS Africa - Paul Furniss (paul@abs-africa.co.za)

Afghanistan 2019 Biodiversity Baseline Report for an ESIA Addendum, TAPI Pipieline, Kandahar District
Dynamic Vision - Lutfullah Faqerzai 

(l.faqerzai@dynamicvision-af.com)
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Executive Summary 
 
 
Scope and purpose of this report 
This specialist report covers one of the required components of the Environmental Impact 
Assessment report, namely Terrestrial Ecology, and is relevant to fauna, specifically mammals, 
avifauna and herpetofauna. A separate specialist report has been written for terrestrial flora. The 
report provides a baseline description of the major faunal assemblages in the receiving 
environment and an assessment of its current ecological importance, followed by an assessment 
of project-related impacts on terrestrial ecosystems. 
 
Baseline Description of Terrestrial Faunal Assemblages 
 
i) Mammals 
Twenty-nine mammal species have been recorded in the vicinity of the Project Area in the Virtual 
Museum of African Mammals, although this list does not include numerous cryptic and / or 
nocturnal species and true species richness is likely to be higher. Eighteen mammal species were 
recorded in the Project Area during fieldwork, all of which were incidental observations during 
avifaunal transects. Six mammal species known to occur in the vicinity of the Project Area are 
classified as NT and one species (Mountain Reedbuck) is classified as Endangered (EN). Two of 
the six NT species were confirmed to occur in the Middelbult section of the Project Area by WCS 
(2010), namely Southern African Vlei Rat and African Clawless Otter and are likely to be resident. 
An additional NT species Southern African Hedgehog, was recorded near the north-western 
boundary of the project area by the wetland team. One VU mammal, Robert’s Marsh Rat, was 
confirmed in the Project Area on the basis of a single half-eaten specimen that was located in a 
wetland during 2021 fieldwork. Mountain Reedbuck has been recorded fairly recently in the 
QDGC 2629AC but it is not certain whether this was in the Project Area or not. The high degree of 
habitat modification in the western Mpumalanga Highveld means that any remnant natural 
habitat, particularly the larger fragments of grassland, riparian wetland systems and large 
endorheic pans such as Leeupan, are important habitat for mammal fauna. 
 
ii) Avifauna 
While the Project Area is not situated within any Important Bird and Biodiversity Areas (IBAs), it 
is located adjacent to the eastern boundary of the Devon Grasslands IBA. Avifaunal species 
richness is high, with 217 bird species having been recorded during the current Southern African 
Bird Atlas Project in the atlas mapping units in which the Project Area is situated. Avifaunal 
surveys over five days in February 2021 recorded 145 species, two of which were new records 
for the relevant pentads in SABAP2 (African Crake, Icterine Warbler). Five distinct avifaunal 
assemblages are represented in the Project Area. Three of these are associated with natural 
habitats (Grassland (including, Rocky Ridges), Wetland, Open Water) and can be regarded as 
natural assemblages, while two are associated with modified habitat (Cultivation, Other 
Transformed Areas) and can be regarded as artificial assemblages. Twenty avifauna SCC have 
been recorded in the eleven SABAP2 mapping units in which the Project Area is situated. Three 
of these are classified as EN, of which two have been confirmed to occur in the Project Area, 
namely African Marsh Harrier and Yellow-billed Stork. Five of the SCC are classified as VU, of 
which three have been confirmed in the Project Area (Caspian Tern, Greater Painted-snipe, 
Lanner Falcon). Twelve NT species occur in the mapping units in which the Project Area is 
situated, of which seven have been confirmed to occur at Leeupan, namely Greater Flamingo, 
Lesser Flamingo, Maccoa Duck, Chestnut-banded Plover, Curlew Sandpiper, Bar-tailed Godwit 
and Black-winged Pratincole. An additional two NT species observed elsewhere in the Project 
Area were Blue Korhaan and Red-footed Falcon. The most import habitat for avifauna SCC is 
fragments of natural grassland, the larger and less fragmented riparian wetlands and Leeupan, 
the large endorheic pan in the southwestern part of the Project Area. 
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iii) Herpetofauna 
Twenty reptile species and 14 amphibian species have been recorded in the general vicinity of 
the Project Area according to Virtual Museum records, although this excludes numerous cryptic 
species and is unlikely to be a true estimate of species richness. No threatened herpetofauna are 
expected to occur within the Project Area. One NT species potentially occurs in the area, namely 
Giant Bullfrog. Potential breeding habitat for this species is present in the Project Area, 
particularly around Leeupan, although there is limited suitable habitat surrounding the pan. The 
most important habitat for herpetofauna is natural grassland, riparian wetlands and endorheic 
pans (particularly Leeupan). 
 
Ecological Importance 
 
i) Environmental Screening Tool 
The Department of Environmental Affairs’ Environmental Screening Tool indicated that the 
Project Area has Medium Sensitivity for the Animal Species Theme, and Very High Sensitivity for 
the Terrestrial Biodiversity Theme. The rating for the Animal Species theme is based on modelled 
distribution of two threatened mammal species (Oribi, Spotted-necked Otter) and a threatened 
butterfly species (Heidelberg Copper). However, habitat characteristics in the Project Area are 
unsuitable for Oribi and Heidelberg Copper. The Very High Sensitivity rating of the Terrestrial 
Biodiversity Theme is justified by the location of the Project Area in Soweto Highveld Grassland, 
which is a listed Threatened Ecosystem (Vulnerable). In addition, the Project Area contains a 
number of Critical Biodiversity Areas (CBAs) and Ecological Support Areas (ESAs), and has been 
identified as a Focus Area for the provincial Protected Areas Expansion Program. 
 
ii) Mpumalanga Biodiversity Sector Plan 
According to the MBSP, the key areas that need to be conserved in the Project Area are major 
drainage lines (portions of these drainage lines are classified as Critical Biodiversity Areas and 
Ecological Support Areas) and fragments of Natural Grassland (which are classified as Critical 
Biodiversity Areas or as Other Natural Areas). It appears that Leeupan may have been incorrectly 
classified as Modified Habitat under the assumption that it is a man-made impoundment1 (Dr 
Mervyn Lötter, pers.comm.), but this pan is only partially modified and should have been 
classified as a CBA on the basis of the confirmed occurrence of avifaunal SCC as described in this 
report. The desired management objectives for CBAs are that they be kept in a natural or near-
natural state, with no further loss of habitat or species. Only low-impact, biodiversity-sensitive 
land-uses such as low-intensity livestock grazing are considered appropriate, while land-uses 
such as any form of mining or prospecting, conversion of natural habitat for agriculture or 
plantation forestry, expansion of existing settlements or infrastructure, and the building of new 
infrastructure or linear developments such as roads, railways, pipelines, etc., are considered 
inappropriate. 
 
iii) Site Ecological Importance 
An assessment of the SEI of the vegetation communities and habitats in the Project Area was 
conducted firstly as a desktop assessment and then verified by fieldwork. The habitat with the 
highest SEI in the Project Area is Natural Grassland, which is classified as High. This is largely 
because it represents fragments of a VU vegetation type (Soweto Highveld Grassland), has 
confirmed sightings of two threatened bird species (Martial Eagle, African Grass Owl), and 
potentially provides habitat for a number of other SCC. The two other types of Natural Habitat 
present in the Project Area, namely Wetlands and Endorheic Pans (Leeupan), have an SEI of 
Medium. Wetlands support a small population of African Grass Owl and potentially support 
another two threatened bird species (African Marsh Harrier, Greater Painted-snipe), and also 

 
1  Leeupan used to be a naturally occurring pan wetland, but has been modified through man-made 
interventions and is now more than double in surface area compared to natural conditions 
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have relatively high connectivity (i.e. riparian wetlands are not highly fragmented). Leeupan has 
confirmed sightings of two EN species (African Marsh Harrier, Yellow-billed Stork),  two VU bird 
species (Caspian Tern, Greater Painted-snipe) and several NT species (e.g. Greater and Lesser 
Flamingos, Maccoa Duck, Chestnut-banded Plover), as well as having high Functional Integrity as 
a result of its large size and is considered to have moderate resilience to disturbance. Most of the 
Modified Habitat in the Project Area has a Very Low SEI, but Modified Grassland (Old Lands) has 
a slightly higher SEI (Low) because of its higher Functional Integrity and the potential to support 
a few SCC once functional grassland is restored (e.g. Blue Korhaan). 
 
Potential Project-related Impacts 
 
The above-ground impact footprint during the Construction Phase will be limited to the new 
ventilation shafts and will result in negligible loss of habitat for fauna. The main impacts on fauna 
will take place as a result of operational activities associated with existing infrastructure, which 
could result in: 
 
Loss of and / or disturbance to fauna Species of Conservation Concern 
 
Two NT mammals, one VU mammal, three EN bird species, four VU bird species and nine NT bird 
species have been confirmed to occur in the Project Area. The main project infrastructure likely 
to impact these populations are overhead transmission lines (avifauna mortalities through 
collisions and electrocutions), conveyors (noise disturbance) and access roads (fauna mortalities 
through collisions with vehicles, especially at night). 
 
Recommended Mitigation Measures 
 
• Vehicle Control on Access Roads 

o Regular (weekly) wetting of all dirt road surfaces during dry season (May - Nov) 
o No wetting of roads in wet season (Dec - Apr) except in years of low rainfall 
o Maximum speed limit of 40 km / hr on all dirt roads 
o Only essential staff to be permitted to drive on access roads at night 

 
• Noise Pollution Control 

o Reduce noise produced by conveyors to an acceptable threshold as determined by noise 
specialist 

 
• Reduction in Avifaunal Mortalities along Transmission Lines 

o Ensure that visibility of overhead transmission lines is elevated through use of reflective 
devices and bird flappers  

o Fit pylons with anti-perching devices such as metal spikes to reduce likelihood of birds 
perching and getting electrocuted 
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1. Introduction and Terms of Reference 
 
Sasol Mining (Pty) Ltd (“Sasol Mining”) operates several underground coal mines in the Secunda 
area, in the south-western part of Mpumalanga Province. One of these mines is Middelbult 
Colliery, which has been operational since 1981. The Middelbult coal reserve has been depleted 
and the mine is close to entering the decommissioning phase. Sasol Mining plans to expand its 
operations to a New Block 8 North Reserve, which comprises several prospecting rights to be 
included in the larger mining right area (MP 30/5/1/2/3/2/1/138 MR). The approved 2011 
integrated EMP report is to be divided into two separate management plans in order to facilitate 
the management of a decommissioning mine (Middelbult Colliery) and the management of an 
operational mine (Shondoni Colliery). 
 
Figure 1-1 illustrates the proposed EMP boundary areas for the Middelbult Colliery and Shondoni 
Colliery as provided by JMA Consulting.  The Shondoni Shaft and Simunye Shaft and associated 
infrastructure will form part of the Shondoni Colliery EMP boundary area.  In addition, the Main 
and West Shaft and associated infrastructure to be decommissioned/ demolished will be included 
in the Middelbult Colliery EMP boundary area. 
 
The proposed project requires Environmental Authorisation in terms of the provisions of the 
Mineral and Petroleum Resources Development Act (MPRDA), National Environmental 
Management Act NEMA and the National Water Act (NWA). This application will include a 
Scoping and Environmental Impact Assessment and Report (S&EIR) for the proposed activities 
at Shondoni Colliery. 
 
This specialist report covers one of the required components of the Environmental Impact 
Assessment report, namely Terrestrial Ecology, and is relevant to mammals, avifauna and 
herpetofauna. A separate Terrestrial Ecology specialist report has been written for terrestrial 
flora / vegetation. 
 

 
Figure 1-1. Proposed Project Boundaries 
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2. Details of Specialist 
 
 
2.1 Expertise of the Specialist 
 
2.1.1  Qualifications of the Specialists 
 
Warren McCleland has a ND: Nature Conservation from the Cape Peninsula University of 
Technology (1993). He is a registered Professional Scientist with SACNASP (No. 003973). Duncan 
McKenzie has a ND: Nature Conservation from UNISA (2007). 
 
2.1.2  Past Experience of the Specialists 
 
Warren McCleland is a Botanist and general Ecologist with over 15 years of experience in 
conducting baseline surveys, data analysis and report writing in various biomes throughout 
Africa (particularly savannah, forest and grassland biomes). He has experience in reporting 
according to IFC Performance Standards for numerous international projects in Sierra Leone, 
Angola, Democratic Republic of the Congo, Kenya, Republic of Guinea, Tanzania, Malawi, Mali, 
Morocco, Mozambique, Zambia, Turkey and Afghanistan. Warren is a co-author of the acclaimed 
Field Guide to Trees and Woody Shrubs of Mpumalanga & Kruger National Park and has co-
authored several scientific papers in peer-reviewed journals. Some of Warren’s achievements 
include receiving the Marloth Medal from the Botanical Society of South Africa for co-authoring 
the Kruger tree field guide and being accredited with the discovery of a number of new plant 
species. He is a co-author of the new Guidelines for the implementation of the Terrestrial Flora 
(3c) & Terrestrial Fauna (3d) Species Protocols for EIAs in South Africa (published by SANBI) in 
which he was the responsible author for the botanical chapter. 
 
Duncan McKenzie, who conducted fieldwork for this report, is an Ecologist who has been involved 
in biodiversity assessments for ECOREX for 12 years, with countries of work experience including 
Lesotho, Swaziland, Mali, Mozambique, Sierra Leone, Guinea, South Africa, Tanzania and 
Democratic Republic of the Congo. Duncan has previously worked as a Regional Coordinator for 
the Mondi Wetlands Project and has lectured on many aspects of conservation in Mbombela and 
the Kruger National Park. He is currently the Mpumalanga Regional Co-ordinator for the South 
African Bird Atlas Project, formerly served on the KZN Bird Rarities Committee, is co-author of 
The Birds of Mbombela and is lead author on the Wildflowers of the Kruger National Park and 
Birds of the Northern Escarpment projects. Duncan is also co-author of the new Guidelines for 
the implementation of the Terrestrial Flora (3c) & Terrestrial Fauna (3d) Species Protocols for 
EIAs in South Africa (published by SANBI) in which he was the responsible author for the 
avifaunal chapter. 
 
2.2 CV of the Specialists 
 
CVs has been included as Appendix 5 in this report. 
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3. Declaration of Independence 
 
 
I Warren McCleland as the appointed specialist hereby declare/affirm the correctness of the 
information provided as part of the application, and that: 
 

• I act as the independent specialist in this application; 
• I will perform the work relating to the application in an objective manner, even if this 

results in views and findings that are not favorable to the applicant; 
• I declare that there are no circumstances that may compromise my objectivity in 

performing such work; 
• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the proposed 
activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 
• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of influencing 
any decision to be taken with respect to the application by the competent authority; and 
- the objectivity of any report, plan or document to be prepared by myself for submission 
to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 
• am aware that it is an offence in terms of Regulation 48 to provide incorrect or misleading 

information and that a person convicted of such an offence is liable to the penalties as 
contemplated in section 49B(2) of the National Environmental Management Act, 1998 
(Act 107 of 1998). 

 
 

 
         
Signature of the Specialist 
 
ECOREX Consulting Ecologists CC 
         
Name of Company 
 
06/02/2021 
         
Date 
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4. Relevant Legislation and Guidelines 
 
 
The Environmental Legislation and policies relevant to Terrestrial Ecology for this Project are 
summarised in Table 4-1.  
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Table 4-1. Summary of Legislation and Policies relevant to Terrestrial Ecology in this Project  

Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

The National Environmental Management: 

Biodiversity Act (10 of 2004) – NEMBA 

 

The NEMBA provides for the management and conservation of 

South Africa's biodiversity, the national protection of certain 

species and ecosystems, the sustainable use of biological 

resources, sharing of benefits from bioprospecting of biological 

resources, and provides for the establishment and functions of a 

South African National Biodiversity Institute. 

 

NEMBA Regulations: 

 

National List of Ecosystems that are threatened and in need of 

protection (Government Notice No. R1002 in Government Gazette 

No. 34809 of 9 December 2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soweto Highveld Grassland is 

recognised as a listed Threatened 

Ecosystem in section 8.1.1 of this 

report. 

 

 

 

 

 

 

 

 

 

 

 

 

The report complies by recognising 

the status of the relevant Threatened 

Ecosystem. The implication of project-

related loss of habitat representative 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

 

 

Alien and Invasive Species Regulations, 2014 (Government Notice 

No. R598 in Government Gazette No. 37885 of 1 August 2014) 

 

 

 

 

 

Threatened or protected species regulations (Government Notice 

No. R255 in Government Gazette No. 38600 of 31 March 2015) 

 

 

 

 

 

The status of listed Alien and Invasive 

Species is included in Appendix 1 and 

dealt with in section 8.1.6 of this 

report. 

 

 

 

 

The protected status (critically 

endangered, endangered, vulnerable 

and protected) of flora and fauna 

species that are known to occur in the 

Project Area are listed in the 

Appendices of this report as well as 

Tables 8-3, 8-6 and 8-8.  

of this ecosystem will be dealt with in 

more detail in the impact assessment. 

 

The report complies by listing all the 

Alien and Invasive Species known to 

occur in the Project Area. The 

implications of the presence of these 

species will be dealt with in more 

detail in the impact assessment. 

 

This report complies by taking into 

account the protected status of the 

relevant species. The implication of 

project-related loss of or disturbance 

to populations of these species will be 

dealt with in more detail in the impact 

assessment 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

National Environmental Management Act, 1998 (Act No 107 

of 1998) – NEMA 

 

Section 24 of the NEMA sets out the provisions which are to give 

effect to the general objectives of Integrated Environmental 

Management, and laid down in Chapter 5 of the NEMA. In terms of 

section 24(1), the potential impact on the environment of listed 

activities must be considered, investigated, assessed and reported 

on to the competent authority charged by the NEMA with granting 

of the relevant environmental authorisation. In terms of section 

24F(1) of the NEMA no person may commence an activity listed or 

specified in terms of section 24(2)(a) or (b) unless the competent 

authority has granted an environmental authorisation for the 

activity.  

 

NEMA Regulations: 

 

Environmental Impact Assessment Regulations, 2014 

(Government Notice No. R982 in Government Gazette 38282 of 4 

December 2014): 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

Regulation 16(1)(v) (Screening Tool Report) 

 

 

 

 

Appendix 6 (Specialist Reports) 

 

 

 

 

 

Procedures to be followed for the assessment and minimum 

criteria for reporting of identified environmental themes in terms 

of section 24(5)(a) and (h) of the National Environmental 

Management Act, 1998, when applying for environmental 

authorisation (Government Notice No. R648 in Government 

Gazette No. 42451 of 10 May 2019):  

 

 

 

 

The relevant themes of the Screening 

Tool Report have been summarised in 

section 8.3.1 of this report. 

 

 

Appendix 6 has not been specifically 

referenced in this report 

 

 

 

 

 

 

 

 

 

 

A Screening Tool Report has been 

generated for this report and the 

relevant themes have been 

summarised in section 8.3.1. 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

Appendix 6 regulations. 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

3(a) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Biodiversity 

 

Procedures to be followed for the assessment and minimum 

criteria for reporting of identified environmental themes in terms 

of section 24(5)(a) and (h) of the National Environmental 

Management Act, 1998, when applying for environmental 

authorisation (Government Notice No. R9 in Government Gazette 

No. 42946 of 10 January 2020):  

 

3(c) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Animal Species  

 

 

 

 

 

 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

 

 

 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

 

 

 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Biodiversity. 

 

 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Animal Species. 
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Applicable Legislation and Guidelines used to Compile the 

Report 

Reference where Applied during 

Specialist Study 

How does this project Comply with and 

Respond to the Policy and Legislative 

Context 

3(d) - Protocol for the assessment and reporting of Environmental 

Impacts on Terrestrial Plant Species 

 

 

 

 

 

 

There is no specific reference where 

this is applied in the report. 

The Specialist Report has been 

written by an appropriately qualified 

and experienced specialist and the 

report content complies with the 

protocol for the assessment and 

reporting of Environmental Impacts 

on Terrestrial Plant Species. 

Mpumalanga Nature Conservation Act, 1998 (Act No. 10 of 

1998) – MNCA 

 

The MNCA consolidates and amends the laws relevant to 

biodiversity conservation in Mpumalanga and provides for the 

proclamation of protected species of flora and fauna, as well as the 

regulation of the hunting and fishing industries within the 

province. The following schedules are relevant to this report: 

 

Schedule 2 (Protected Game) 

Schedule 11 (Protected Plants) 

 

 

 

The flora and fauna species that are 

classified as protected under 

Schedules 2 and 11 of this Act have 

been listed in the Appendices of this 

report. Protected species of flora are 

dealt with in more detail in section 

8.1.5 

 

 

 

This report complies by taking into 

account the protected status of the 

relevant species. 
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5. Scope, Purpose, Approach and Methodology 
 
 
5.1 Scope and Purpose of Report 
 
The Scope of this report is to provide a baseline description of the faunal assemblages in the 
receiving environment (mammals, avifauna, herpetofauna), an assessment of the current 
ecological state and an assessment of the significance of the potential impacts on fauna associated 
with the project. 
 
5.2 Approach, Methodology and Actions Performed During Specialist Study 
 
Appointment for this study was received after the end of the 2019 / 2020 avifauna breeding 
season, but deadlines dictated that a Scoping Report needed to be submitted prior to the 2020 / 
2021 season. The approach for the Scoping Phase was to provide a desktop-based assessment of 
the terrestrial ecology of the Project Area, which was followed by fieldwork during a more 
appropriate time of the year. Data collected during fieldwork was used to update the baseline 
assessment. 
 
5.2.1 Desktop Assessment 

Lists of potentially occurring species were compiled from the following online reference sources: 
i) Southern African Bird Atlas Project (http://sabap2.adu.org.za/) 
ii) MammalMap (http://vmus.adu.org.za/) 
iii) ReptileMap (http://vmus.adu.org.za/) 
iv) FrogMap (http://vmus.adu.org.za/) 

 
The iNaturalist website (https://www.inaturalist.org) was also consulted for any additional 
fauna species recorded in the 15 km buffer around the project area. The findings of a zoological 
specialist study that was conducted in part of the Project Area (WCS 2010) were also consulted 
and incorporated into this report and the species lists in Appendices 1-3. 
 
5.2.2 Fieldwork 
 
Fieldwork was conducted over two periods, namely spring / early summer (October 2020) and 
mid-summer (February 2021). This timing enabled the fieldwork team to conduct surveys when 
the majority of avifaunal migrants were present and when the resident birds were breeding and 
thus most easily detected2. A total of three days were spent in the fieldwork during the first 
fieldwork trip (27 – 29 October 2020) and five days during the second survey (1 – 5 February 
2021). The fieldwork methodologies are described below. 
 
Birds were surveyed using the MacKinnon list method as recommended by O’Dea et al. (2004). 
This is a rapid assessment technique in which all species seen or heard are grouped into 
consecutive lists of equal length and a species accumulation curve is generated by plotting 
cumulative species totals against number of lists. We use 10-species lists, which Herzog et al. 
(2002) considered to be the best compromise between stable richness estimation curves and 
robust sample size. Birds were searched for by walking slowly through vegetation and recording 
all species seen or heard. Care was taken to remain at any point of bird activity and record all the 
species present, particularly mixed species flocks. The survey took place during the morning 
hours, when bird activity was optimal. 

 
2 Birds are most easily detected and identified during the breeding season as  result of their diagnostic displays 
and songs, and some species can only be confidently identified during the breeding season as a result of 
diagnostic breeding plumages 
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Mammals were surveyed through observations of direct and indirect evidence (sightings, scats, 
spoor) while conducting bird surveys. Herpetofauna were searched for through active searching 
of all suitable habitat along the avifaunal transects, such as searching under rocks or logs, and 
catching any frogs viewed along wetland transects. 
 
Avifaunal surveys took place along the same Timed-Meander Searches used for the botanical 
survey, as indicated in Figure 5-1. 
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Figure 5-1. Location of Avifaunal Sample Sites 
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Ecological Importance 
A standardised method for assessing site-specific ecological importance (EI) in relation to a 
proposed project (including the project footprint and project activities) has been produced by 
Luke Verburgt and Warren McCleland and is currently in draft format in the proposed guidelines 
for biodiversity specialists in ESIAs (SANBI, 2020). This assessment does not replace the output 
of the National Web-based Environmental Screening Tool but is complementary to it, providing a 
more site-specific assessment that is linked to the proposed project footprint / activities. 
 
EI is a function of the Biodiversity Importance (BI) of the receptor (e.g. the species of conservation 
concern, vegetation/fauna community or habitat type) and its resilience to impacts (Receptor 
Resilience) as follows:  
 

SEI = BI + RR 
 
BI in turn is a function of Conservation Importance (CI) and the Functional Integrity (FI) of the 
receptor as follows: 
 

BI = CI + FI 
 
Conservation Importance is defined as “the importance of a site for supporting biodiversity features 

of conservation concern present e.g. populations of IUCN Threatened and Near-Threatened species 

(CR, EN, VU & NT), Rare, Range-restricted species, globally significant populations of congregatory 

species, and areas of threatened ecosystem types, through predominantly natural processes” 

(SANBI, 2020). The fulfilling criteria for CI are presented in  
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Table 5-1. Criteria for Determining Conservation Importance of a Receptor 

Conservation Value Fulfilling Criteria 

Very High 

Confirmed or highly likely occurrence of CR, EN, VU or Extremely Rare or Critically Rare species 

that have a global Extent of Occurrence of < 10 km2 

ro  

Any area of natural habitat of a CR ecosystem type or large area (> 0.1 % of the total ecosystem 

type extent) of natural habitat of EN ecosystem type 

Globally significant populations of congregatory species (>10% of global population) 

High 

Confirmed or highly likely occurrence of CR, EN, VU species that have a global Extent of 

Occurrence of > 10 km2. IUCN threatened species (CR, EN, VU) must be listed under any 

criterion other than A. If listed as threatened only under Criterion A, include if there are less 

than 10 locations or < 10 000 mature individuals remaining.  

Small area (>0.01% but < 0.1 % of the total ecosystem type extent) of natural habitat of EN 

ecosystem type or large area (> 0.1 %) of natural habitat of VU ecosystem type 

Presence of Rare species 

Globally significant populations of congregatory species (>1% but <10% of global population) 

Medium 

Confirmed or highly likely occurrence of populations of NT species, threatened species (CR, EN, 

VU) listed under A criterion only and which have more than 10 locations or more than 10 000 

mature individuals.   
Any area of natural habitat of threatened ecosystem type with status of VU 

Presence of  range-restricted species 

> 50 %  natural habitat with potential to support SCC 

Low 
No confirmed or highly likely populations of Species of Conservation Concern 

No confirmed or highly likely populations of range-restricted species 

< 50 % of natural habitat with limited potential to support SCC 

 

 

Very Low 
No confirmed and highly unlikely populations of SCC 

No confirmed and highly unlikely populations of range-restricted species 

No natural habitat remaining 

 
Functional Integrity (FI) of the receptor (e.g. the vegetation/fauna community or habitat type) is 

defined here as “a measure of the ecological condition of the impact receptor as determined by its 

remaining intact and functional area, its connectivity to other natural areas and the degree of 

current persistent ecological impacts”. Fulfilling criteria for determining FI are given in 

. 
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Table 5-2. Criteria for Determining Functional Integrity of a Receptor 

Functional Integrity Fulfilling Criteria 

Very High 

Very large (>100 ha) intact area for any conservation status of regional vegetation type or >5 ha 

for CR regional vegetation types 

High habitat connectivity serving as functional ecological corridors, limited road network 

between intact habitat patches 

No or minimal current ecological impacts with no signs of major past disturbance (e.g. 

ploughing) 

High 

Large (>20 ha but <100 ha) intact area for any conservation status of regional vegetation type or 

>10 ha for EN regional vegetation types 

Good habitat connectivity with potentially functional ecological corridors and a regularly used 

road network between intact habitat patches 

Only minor current ecological impacts (e.g. few livestock utilising area) with no signs of major 

past disturbance (e.g. ploughing) and good rehabilitation potential 

Medium 

Medium (>5 ha but <20 ha) semi-intact area for any conservation status of regional vegetation 

type or > 20 ha for VU regional vegetation types 

Only narrow corridors of good habitat connectivity or larger areas of poor habitat connectivity 

and a busy used road network between intact habitat patches 

Mostly minor current ecological impacts with some major impacts (e.g. established population 

of alien and invasive flora) and a few signs of minor past disturbance; moderate rehabilitation 

potential 

Low 

Small (>1 ha but <5 ha) area  

Almost no habitat connectivity but migrations still possible across some transformed or 

degraded natural habita; a very busy used road network surrounds the area. Low rehabilitation 

potential 

Several minor and major current ecological impacts  

Very Low 
Very small (<1 ha) area  

No habitat connectivity except for flying species or flora with wind-dispersed seeds.  

Several major current ecological impacts  

 
BI can be derived from a simple matrix of CI and FI as indicated in  
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Table 5-3. Biodiversity Importance Two-way Matrix 

Biodiversity Importance 

Conservation Importance 

Very High High Medium Low Very Low 

F
u

n
c
ti

o
n

a
l 
In

te
g

ri
ty

 Very High Very High Very High High Medium Low 

High Very High High Medium Medium Low 

Medium High Medium Medium Low Very Low 

Low Medium Medium Low Low Very Low 

Very Low Medium Low Very Low Very Low Very Low 

 
Receptor Resilience (RR) is defined as “the intrinsic capacity of the receptor to resist major 
damage from disturbance and / or to recover to its original state with limited or no human 
intervention”.  The fulfilling criteria for RR are presented in Table 5-4. 
 
Table 5-4. Criteria for Determining Receptor Resilience 

Resilience Fulfilling Criteria 

Very High 

Habitat that can recover rapidly (~ less than 5 years) to restore > 70 % of the original species composition 

and functionality of the receptor functionality, or species that have a very high likelihood of remaining at a 

site even when a disturbance or impact is occurring, or species that have a very high likelihood of 

returning to a site once the disturbance or impact has been removed 

High 

Habitat that can recover relatively quickly (~ 5-10 years) to restore > 70 % of the original species 

composition and functionality of the receptor functionality, or species that have a high likelihood of 

remaining at a site even when a disturbance or impact is occurring, or species that have a high likelihood 

of returning to a site once the disturbance or impact has been removed 

Medium 

Will recover slowly  (~more than 10 years) to restore > 70 % of the original species composition and 

functionality of the receptor functionality, or species that have a moderate likelihood of remaining at a 

site even when a disturbance or impact is occurring, or species that have a moderate likelihood of 

returning to a site once the disturbance or impact has been removed 

Low 

Habitat that is unlikely to be able to recover fully after a relatively long period:  > 15 years required to 

restore ~less than 50 % of the original species composition and functionality of the receptor functionality, 

or species that have a low likelihood of remaining at a site even when a disturbance or impact is occurring, 

or species that have a low likelihood of returning to a site once the disturbance or impact has been 

removed 

Very Low 

Habitat that is unable to recover from major impacts, or species that are unlikely to remain at a site even 

when a disturbance or impact is occurring, or species that are unlikely to return to a site once the 

disturbance or impact has been removed 

 

Once BI and RR have been calculated through the use of the above two matrices, EI can be 

determined using the matrix in  
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Table 5-5. Site Ecological Importance Two-way Matrix 

SEI 

Biodiversity Importance 

Very High High Medium Low Very Low 

R
e
c
e
p

to
r 

R
e
s
il

ie
n

c
e

 Very Low Very High Very High High Medium Low 

Low Very High High Medium Low Low 

Medium High Medium Medium Low Very Low 

High Medium Low Low Low Very Low 

Very High Low Low Very Low Very Low Very Low 

 

Guidelines for how to interpret SEI of a project in terms of impact mitigation are given in Table 

5-6 

Table 5-6. Guidelines for interpreting Site Ecological Importance of Receptors in terms of 
project impacts 

 Site Ecological 

Importance 
Interpretation in relation to proposed development activities 

Very High 

Avoidance mitigation - No destructive development activities should be considered. 

Offset mitigation not acceptable/not possible (i.e. last remaining populations of species, 

last remaining good condition patches of ecosystems/unique species assemblages. 

Destructive impacts for species/ecosystems where <persistence target remains. 

High 

Avoidance mitigation wherever possible. Minimization mitigation – Changes to project 

infrastructure design to limit the amount of habitat impacted; limited development 

activities of low impact acceptable. Offset mitigation may be required for high impact 

activities. 

Medium 
Minimization & restoration mitigation - Development activities of medium impact 

acceptable followed by appropriate restoration activities 

Low 
Minimization & restoration mitigation - Development activities of medium to high impact 

acceptable followed by appropriate restoration activities 

Very Low 
Minimization mitigation - Development activities of medium to high impact acceptable 

and restoration activities may not be required 
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6. Assumptions, Uncertainties and Knowledge Gaps 
 
 
6.1 Assumptions & Uncertainties 

Previous studies were undertaken by specialists that are competent in their fields of study and 
that species-level identifications are correct. 
 
6.2 Knowledge Gaps 

This report is based on a thorough desktop review of previous specialist reports for the Project 
Area and other relevant literature, followed by two field surveys at the optimal time of the year 
for fieldwork. However, the study area is extensive and is a complex mosaic of natural and 
modified habitat. Sample sites were selected that were believed to represent the full spectrum of 
habitats present in the study area, but not all areas of natural habitat were surveyed. It is possible 
that certain faunal species have been overlooked as a result, particular cryptic and nocturnal 
species such as rodents and bats. However, the fieldwork coverage was sufficient in order to 
verify the presence or absence of key SCC and to assess the suitability of habitat for other 
potentially occurring SCC.  
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7. Project Aspects Relevant To Specialist Study 
 
 
7.1 Site Locality 
 
The Project Area is located in Govan Mbeki Local Municipality in western Mpumalanga. It covers 
numerous portions of the farms Grootlaagte 311 IR, Uitmalmaak 126 IS, Rolspruit 127 IS, 
Salpeterkranz 351 IR, Klipfontein 357 IR, Kromdraai 128 IS, Ruigtekuilen 129 IS, Leeuwspruit 
134 IS, Winkelhaak 135 IS, Brakspruit 359 IR, Zandfontein 130 IS, Witkleifontein 131 IS, 
Springbokdraai 277 IS, Leeuwpan 532 IR, Debank of Vaalbank 280 IS, Rietkuil 283 IS, Middelbult 
284 IS, Grootpsruit 279 IS, Langverwacht 282 IS, Driefontein 137 IS, Twistdraai 285 IS, 
Goedehoop 290 IS and Goedehoop 533 IS. The Project Area covers approximately 68 000 ha and 
includes the town Embalenhle, and is adjacent to Secunda and Evander (Figure 7-1).  
 

 
Figure 7-1. Location of the Project Area 
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7.2 Project Activities/ Infrastructure and Layout 
 
Sasol Mining (Pty) Ltd (“Sasol Mining”) operates several underground coal mines in the Secunda 
area, in the south-western part of Mpumalanga Province. One of these mines is Middelbult 
Colliery, which has been operational since 1981. The Middelbult coal reserve has been depleted 
and the mine is close to entering the decommissioning phase. Sasol Mining plans to expand its 
operations to a New Block 8 North Reserve, which comprises several prospecting rights to be 
included in the larger mining right area (MP 30/5/1/2/3/2/1/138 MR). The approved 2011 
integrated EMP report is to be divided into two separate management plans in order to facilitate 
the management of a decommissioning  mine (Middelbult Colliery) and the management of an 
operational mine (Shondoni Colliery). Figure 1-1 illustrates the proposed EMP boundary areas 
for the Middelbult Colliery and Shondoni Colliery as provided by JMA Consulting.  The Shondoni 
Shaft and Simunye Shaft and associated infrastructure will form part of the Shondoni Colliery 
EMP boundary area.  In addition, the Main and West Shaft and associated infrastructure to be 
decommissioned/ demolished will be included in the Middelbult Colliery EMP boundary area. 
 
7.3 Site Sensitivity 
 
The Site Sensitivity has been covered in detail in section 8.4 from the perspective of the 
Environmental Screening Tool, the Mpumalanga Biodiversity Sector Plan and a site-specific 
Ecological Importance assessment. 
 
 
7.4 Site Map and Areas To Be Avoided 
 
A map of the Ecological Importance of the Project Area is provided in Figure 8-10 and the 
classification of the Project Area in the Mpumalanga Biodiversity Sector Plan is provided in Figure 
8-9. These maps have been verified by summer fieldwork. The EI and MBSP maps include an 
overlay of project infrastructure and indicates the following areas that need to be avoided by 
above-ground project infrastructure: 
 

i) Critical Biodiversity Areas (Irreplaceable) 
ii) Critical Biodiversity Areas (Optimal) 
iii) All areas of Natural Grassland 
iv) All Wetlands (including a 50 metre buffer) 
v) Leeupan (including a 250 metre buffer) 
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8. BASELINE DESCRIPTION 
 
8.1 MAMMALS 

8.1.1  Regional Context 

The Project Area is situated within the Mesic Highveld Grassland Bioregion of the Grassland 

biome, which is confined to the cool, high-lying plateau of eastern South Africa, Swaziland and 

Lesotho (Mucina & Rutherford, 2006). Mammal endemism is relatively low in this biome, with 

some of the few endemics including Highveld Golden Mole (Amblysomus septentrionalis), 

Highveld Mole-rat (Cryptomys pretoriae) and Vlei Rat (Otomys auratus). 

8.1.2  Species Richness 

Twenty-nine mammal species have been recorded in the four Quarter-degree Grid Cells (QDGCs) 

relevant to the Project Area, namely 2628BD, 2628DB, 2629AC and 2629CA according to the 

Virtual Museum of African Mammals3 (Appendix 1). This is unlikely to be a true reflection of 

mammal species richness since one of the conditions for submitting records to the Virtual 

Museum is a photograph, resulting in cryptic and nocturnal species (such as rodents and bats) 

being under-represented. However, the high proportion of modified habitat and degraded state 

of natural habitat in the Project Area is likely to result in relatively low mammal species richness. 

Eleven mammal species were recorded in the Middelbult section of the Project Area by WCS 

(2010), three of which are not listed in the Virtual Museum, bringing the total of known species 

in the Project Area to 32. Eighteen mammal species were recorded in the Project Area during 

fieldwork, all of which were incidental observations during avifaunal transects.  

8.1.3  Species of Conservation Concern 

Six of the species listed in Appendix 4 are classified as NT and one is classified as Endangered 

(EN) (Table 8-1). Mountain Reedbuck (Redunca fulvorufula) has been recorded fairly recently in 

the QDGC 2629AC but it is not certain whether this was in the Project Area or not. This species 

has declined rapidly in recent years and may no longer be present in the vicinity of the Project 

Area. If present, it is only likely to be in fairly large areas of untransformed grassland that are 

relatively undisturbed. Two of the six NT species were confirmed to occur in the Middelbult 

section of the Project Area by WCS (2010), namely Southern African Vlei Rat (Otomys auratus) 

and African Clawless Otter (Aonyx capensis) and are likely to be resident. One other NT species, 

Southern African Hedgehog (Atelerix frontatus)) was recorded in disturbed grassland along the 

edge of a livestock paddock, upslope from the floodplain, near the north-western boundary of the 

Shondoni project area by the wetland team. The three other NT species have a moderate to high 

likelihood of occurring (Table 8-1). Two other threatened mammals, both classified as Vulnerable 

(VU), potentially occur in the Project Area. Spotted-necked Otter (Hydrictis maculicollis) is known 

to occur in wetlands in the western Mpumalanga Highveld and has a moderate likelihood of 

occurring. Robert’s Marsh Rat (Dasymys robertsii) is a poorly known species and, although 

suitable habitat exists in the Project Area, the likelihood of occurrence was considered to be 

uncertain in the initial Scoping Report for this project. However, a single half-eaten specimen was 

located in a wetland in the Project Area during 2021 fieldwork (Figure 8-1) and communication 

with Prof. Ara Monadjem has resulted in a preliminary identification of D. robertsi on the basis of 

 
3 http://vmus.adu.org.za/ 
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a relatively short tail and dense, shaggy pelt. There is likely to be a small population of this rare 

rodent in the valley-bottom wetlands in the Project Area, but is impossible to say to what extent 

it occurs and in what density without intensive trapping surveys targeting this species.  

 

Figure 8-1. Photos of a selection of mammals recorded during fieldwork  

Clockw ise from top left: Robert's Marsh Rat; Yellow  Mongoose; Scrub Hare; Steenbok
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Table 8-1. Mammal Species of Conservation Concern occurring in the vicinity of the Project Area 

 

Common Name Scientific Name 
Threat 

Status 

Protection 

Status 
Habitat Preferences 

Likelihood of 

Occurrence 
Reason 

ORDER AFROSORICIDA             

Family Chrysochloridae             

Highveld Golden Mole Amblysomus septentrionalis NT   

Grassy valleys and edges of 

marshes in high-altitude 

grasslands; also modified habitat 

such as farmyards, gardens and 

golf courses 

High 

Suitable habitat present 

and known nearby records 

in 2628BD 

ORDER RODENTIA             

Family Muridae             

Robert’s Marsh Rat Dasymys robertsii  VU   

Reed beds and among semi-

aquatic grasses in wetlands or 

swampy areas or along rivers and 

streams, as well as in grassy areas 

close to water  

Confirmed 

A single dead animal 

located in a wetland in the 

project area 

Southern African Vlei Rat Otomys auratus NT   

Mesic grasslands and wetlands 

within alpine, montane and sub-

montane regions  

Confirmed Recorded by WCS (2010) 

ORDER EULIPOTYPHLA             

Family Soricidae             

Swamp Musk Shrew Crocidura mariquensis NT   
Reedbeds, wetlands and the thick 

grass along river banks  
High 

Suitable habitat present 

and known nearby records 

in 2628BD 

Family Erinaceidae             

Southern African Hedgehog Atelerix frontalis NT MNCA Arid grassland and woodland Confirmed 

A single dead hedgehog 

was found by the wetland 

team near the north-

western boundary of the 

project area 
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Common Name Scientific Name 
Threat 

Status 

Protection 

Status 
Habitat Preferences 

Likelihood of 

Occurrence 
Reason 

ORDER CARNIVORA             

Family Felidae             

Serval Leptailurus serval NT 
NEMBA 

(Pr) 

Wide variety of open grassland 

and woodland habitats 
High 

Suitable habitat present 

and known nearby records 

in 2628BD and 2629AC 

Family Mustelidae             

African Clawless Otter Aonyx capensis NT MNCA Rivers and streams Confirmed Recorded by WCS (2010) 

Spotted-necked Otter Hydrictis maculicollis  VU MNCA 
High-altitude rivers, streams, dams 

and lakes 
Moderate 

Suitable habitat present 

but limited permanent 

open water 

ORDER ARTIODACTYLA             

Family Bovidae             

Mountain Reedbuck Redunca fulvorufula EN   
Mountainous high altitude 

grasslands 
Low 

Very rare in western 

Mpumalanga; limited 

habitat availability (large 

grassland fragments) 

              

MNCA = Mpumalanga Nature Conservation Act           

NEMBA = National Environmental Management: Biodiversity Act (10/2004): Threatened or protected species regulations     

EN = Endangered             

VU = Vulnerable             

NT = Near Threatened             
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8.1.4  Important Mammal Habitat 

The high degree of habitat modification in the western Mpumalanga Highveld means that any 

remnant natural habitat, particularly the larger fragments of grassland, riparian wetland systems 

and large endorheic pans such as Leeupan, are important habitat for mammal fauna. 

8.2 AVIFAUNA 

8.2.1  Regional Context 

The Project Area is situated within the Grassland Biome, which has 24 endemic species, i.e. 

species whose distributions are confined to this biome (Barnes, 1998). However, these are 

species typical of the Escarpment, not the Highveld of western Mpumalanga, and none are likely 

to be present in the project area. While the Project Area is not situated within any Important Bird 

and Biodiversity Areas (IBAs), it is located adjacent to the eastern boundary of the Devon 

Grasslands IBA (Marnewick et al., 2015). Some of the IBA trigger species from that IBA are likely 

to be present in the Project Area, such as African Grass Owl (Tyto capensis), Greater Flamingo 

(Phoenicopterus roseus), African Marsh Harrier (Circus ranivorus) and Black-winged Pratincole 

(Glareola nordmanni). 

8.2.2  Species Richness 

A high total of 217 bird species has been recorded during the current second Southern African 

Bird Atlas Project (SABAP2) in the atlas mapping units in which the Project Area is situated 

(Appendix 2A). The mapping unit for SABAP2 data is a “pentad”, which measures about 77 km2. 

The Project Area overlaps eleven pentads, as indicated in Figure 8-6. Species richness ranges from 

75-139 species / pentad, with a median species richness of 120 species / pentad. While the 

Project Area may not support the full total of 217 species, it covers a large area with a significant 

variation in habitat, and is likely to support the majority of these species. Avifaunal surveys over 

five days in February 2021 recorded 145 species, two of which were new records for the relevant 

pentads in SABAP2 (African Crake Crex egregia, Icterine Warbler Hippolais icterina) (Appendix 

5A). The Species Accumulation Curve shown in Figure 8-2 shows a significant levelling of the 

curve in the final segment of 10-species lists, indicating that the Project Area had been sufficiently 

sampled. 

 

Figure 8-2. Species Accummulation Curve for February 2021 Fieldwork 
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Figure 8-3. Location of the Project Area within SABAP2 Pentads 
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Five distinct avifaunal assemblages are represented in the Project Area. Three of these are 

associated with natural habitats (Grassland (including, Rocky Ridges), Wetland, Open Water) and 

can be regarded as natural assemblages, while two are associated with modified habitat 

(Cultivation, Other Transformed Areas) and can be regarded as artificial assemblages. 

Each of these assemblages is described in more detail below, particularly with regards to which 

species are dominant (in terms of abundancy and frequency of occurrence) and which are 

diagnostic (confined to / highly dependent on a particular assemblage). 

8.2.2.1. Grassland Assemblage 

The Grassland assemblage is closely associated with the Untransformed Grassland on Plains 

vegetation community, with a few species also associating with the Shrubland on Rocky Ridges 

vegetation community. It is the dominant avifaunal assemblage in the Project Area and supported 

69 species during February 2021 fieldwork, representing 48% of the total avifaunal species 

richness recorded during fieldwork (Appendix 2A).  

The assemblage is dominated by a mix of habitat generalist and specialist species4. Generalist 

grassland species that also occur in other assemblages in the Project Area, especially the 

Cultivation assemblage, are prominent and include Ring-necked Dove (Streptopelia capicola), 

Laughing Dove (Streptopelia senegalensis), Black-headed Heron (Ardea melanocephala), Diederik 

Cuckoo (Chrysococcyx caprius), Zitting Cisticola (Cisticola juncidis), Common Fiscal (Lanius 

collaris), African Pipit (Anthus cinnamomeus) and Southern Red Bishop (Euplectes orix). Habitat 

specialists are also relatively prominent in this assemblage and include Long-tailed Widowbird 

(Euplectes progne), Orange River Francolin (Scleroptila gutturalis), Blue Korhaan (Eupodotis 

caerulescens), Cloud Cisticola (Cisticola textrix) and Wing-snapping Cisticola (C. ayresii). The 

dominant species recorded in the Grassland assemblage are listed in Table 8-2 as well as the rates 

at which they were recorded during fieldwork. A selection of photos of avifauna taken during 

fieldwork in this assemblage is shown in Figure 8-4.  

Table 8-2. Dominant species recorded in the Grassland Assemblage during fieldwork 

Species No. of Encounters Overall Reporting Rate 

Long-tailed Widowbird 25 0.024510 

African Pipit 23 0.023529 

Cape Longclaw 23 0.022549 

Zitting Cisticola 23 0.022549 

Ring-necked Dove 18 0.023529 

Wing-snapping Cisticola 18 0.017647 

South African Cliff Swallow 16 0.016667 

Cloud Cisticola 16 0.015686 

Quailfinch 16 0.015686 

Black-winged Kite 15 0.014706 

 
4 Habitat generalists are species that are not confined to a particular habitat, but tend to occur commonly in a 
rnage of habitats, whereas habitat specialists are usually confined to a specific habitat. Species have been 
considered to be habitat specialists in a provincial context if they are confined to a habitat in western 
Mpumalanga, even though they may occur in other habitats elsewhere in the country. For example, Orange 
River Francolin and Blue Korhaan are strictly grassland species in western Mpumalanga, but are common in 
low, dense shrubland in the Karoo. 
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Figure 8-4. Photos of bird species recorded in the Grassland assemblage during fieldwork 

8.2.2.2. Wetland Assemblage 

This is a fairly small assemblage that is associated with the hillslope seep and valley-bottom 

wetlands in the Project Area and is as a result mostly embedded in the Grassland assemblage or 

occurs at the edge of the Open Water assemblage. Twenty-two species were recorded during 

February 2021 fieldwork, representing 15% of the total avifaunal species richness recorded 

during fieldwork (Appendix 2A). 

The Wetland assemblage is characterised by a number of habitat specialists such as Levaillant’s 

Cisticola (Cisticola tinniens), African Reed Warbler (Acrocephalus baeticatus), Pale-crowned 

Cisticola (Cisticola cinnamomeus), Africa Crake (Crex eregia) and Marsh Owl (Asio capensis), as 

well as more generalist Highveld grassland species such as Yellow-crowned Bishop (Euplectes 

afer), Southern Masked Weaver (Ploceus velatus) and Common Waxbill (Estrilda astrild). 

Waterbirds are prominent in this assemblage, although not as dominant as in the Open Water 

assemblage; typical species include African Wattled Lapwing (Vanellus senegallus), Western 

Cattle Egret (Bubulcus ibis), Spur-winged Goose (Plectropterus gambensis) and African Snipe 

(Gallinago nigripennis). The dominant species recorded in the Wetland assemblage are listed  in  

  

Clockw ise from top left: Southern Ant-eating Chat; male Long-tailed Widow bird; female Red-footed Falcon; Quailf inch
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Table 8-3. Dominant species recorded in the Wetland Assemblage during fieldwork 

Species No. of Encounters Overall Reporting Rate 

Levaillant's Cisticola 20 0.027451 

Southern Red Bishop 11 0.020588 

Yellow-crowned Bishop 11 0.015686 

Western Cattle Egret 10 0.020588 

Common Waxbill 9 0.012745 

White-throated Swallow 4 0.008824 

African Wattled Lapwing 4 0.007843 

Pale-crowned Cisticola 4 0.006863 

African Reed Warbler 4 0.003922 

 

8.2.2.3. Open Water Assemblage 

The Open Water assemblage is closely associated with bodies of open water in the Project Area, 

both natural / semi-natural systems such as Leeupan, and man-made structures such as 

reservoirs. This is the assemblage with the second-highest species richness in the Project Area, 

with 55 species (38% of total avifaunal  species richness) recorded (Appendix 2A). The presence 

of a large, shallow waterbody such as Leeupan is the primary reason that so many species were 

recorded in this assemblage, with a number of species only recorded at that site. Waterbirds are 

predictably dominant, particularly a wide variety of ducks and geese such as Yellow-billed Duck 

(Anas undulata), Egyptian Goose (Alopochen aegyptiaca), South African Shelduck (Tadorna cana), 

African Black Duck (Anas sparsa), Red-billed Teal (Anas erythrorhyncha), Cape Teal (Anas 

capensis) and Cape Shoveler (Anas smithii). Another well-represented group of birds in this 

assemblage is waders, such as Common Ringed Plover (Charadrius hiaticula), White-fronted 

Plover (Charadrius marginatus), Kittlitz's Plover (Charadrius pecuarius), Three-banded Plover 

(Charadrius tricollaris), Little Stint (Calidris minuta), Ruff (Calidris pugnax), Common Sandpiper 

(Actitis hypoleucos), Marsh Sandpiper (Tringa stagnatilis) and Common Greenshank  (Tringa 

nebularia).  

The dominant species recorded in the Open Water assemblage are listed  in Table 8-4 as well as 

the rates at which they were recorded during fieldwork. Photos of a selection of waterbirds 

recorded during fieldwork is shown in Figure 8-5. 

Table 8-4. Dominant species recorded in the Open Water Assemblage during fieldwork 

Species No. of Encounters Overall Reporting Rate 

Yellow-billed Duck 19 0.018627 

Red-knobbed Coot 17 0.016667 

Reed Cormorant 15 0.014706 

Blacksmith Lapwing 14 0.013725 

Cape Wagtail 13 0.015686 

Egyptian Goose 10 0.013725 

African Sacred Ibis 10 0.009804 

Three-banded Plover 9 0.008824 

Hadada Ibis 8 0.016667 

Cape Shoveler 7 0.006863 
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Figure 8-5. Photos of a few species recorded in the Open Water assemblage 

8.2.2.4. Cultivation Assemblage 

This is the first of two artificial assemblages in the Project Area and is associated with the vast 

network of cultivated fields, both actively cultivated and fallow. Twenty-seven species were 

recorded during February 2021 fieldwork, representing 19% of the total avifaunal species 

richness recorded (Appendix 2A). However, most fieldwork was focused on natural habitat, 

leaving the Cultivation assemblage undersampled, and true species richness is likely to be much 

higher. The dominant species recorded in the Cultivation assemblage are listed  in Table 8-5 as 

well as the rates at which they were recorded during fieldwork. The Cultivation assemblage is 

characterised by a variety of widespread generalist grassland species that have adapted to 

modified habitats such as Pin-tailed Whydah (Vidua macroura), Southern Red Bishop (Euplectes 

orix), Black-headed Heron (Ardea melanocephala), Helmeted Guineafowl (Numida meleagris), 

Common Fiscal (Lanius collaris) and Crowned Lapwing (Vanellus coronatus), as well as a few 

Clockw ise from top left: African Black Duck, Lesser Black-backed Gull and Greater Flamingo
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wetland-associated species such as Yellow-crowned Bishop (Euplectes afer), African Wattled 

Lapwing (Vanellus senegallus) and Fan-tailed Widowbird (Euplectes axillaris). Several arid 

savannah species are also typical of this assemblage in western Mpumalanga, including Yellow 

Canary (Crithagra flaviventris), Black-chested Prinia (Prinia flavicans) and Black-throated Canary 

(Crithagra atrogularis). 

Table 8-5. Dominant species recorded in the Cultivation Assemblage during fieldwork 

Species No. of Encounters Overall Reporting Rate 

Pin-tailed Whydah 5 0.010784 

Yellow Canary 4 0.007843 

Southern Red Bishop 3 0.020588 

White-winged Widowbird 3 0.003922 

Black-headed Heron 3 0.012745 

Western Cattle Egret 2 0.020588 

Helmeted Guineafowl 2 0.013725 

Southern Fiscal 2 0.012745 

Crowned Lapwing 2 0.009804 

Speckled Pigeon 2 0.013725 

Black-chested Prinia 2 0.009804 

 

8.2.2.5. Other Transformed Areas Assemblage 

This assemblage comprises the bird species that are associated with other modified habitat such 

as towns, roads, mines and industry and alien tree plantations. A fairly diverse range of habitats 

has resulted in a relatively diverse avifauna, with 40 species recorded during February 2021 

fieldwork, representing 28% of the total avifaunal species richness (Appendix 2A). The dominant 

species recorded in the Other Transformed Areas assemblage are listed  in Table 8-6 as well as 

the rates at which they were recorded during fieldwork. Seed-eating species are noticeably 

dominant in this assemblage, including Speckled Pigeon (Columba guinea), Ring-necked Dove 

(Streptopelia capicola), Red-eyed Dove (Streptopelia semitorquata), Cape Sparrow (Passer 

melanurus) and Southern Grey-headed Sparrow (Passer diffusus).  All three alien bird species 

recorded in the Project Area were recorded in this assemblage, namely Common Myna 

(Acridotheres tristis), Rock Dove (Columba livia) and House Sparrow (Passer domesticus). 

Table 8-6. Dominant species recorded in the Other Transformed Areas Assemblage 
during fieldwork 

Species No. of Encounters Overall Reporting Rate 

Common Myna 11 0.010784 

Red-eyed Dove 10 0.014706 

Cape Sparrow 8 0.018627 

Speckled Pigeon 7 0.013725 

Ring-necked Dove 5 0.023529 

White-rumped Swift 5 0.008824 

Pied Crow 5 0.006863 

Rock Dove 5 0.004902 
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8.2.2.6. Species of Conservation Concern 

Twenty avifauna SCC have been recorded in the eleven SABAP2 pentads in which the Project Area 

is situated (Table 8-8). Three of these are highly threatened and are classified as EN, namely 

African Marsh Harrier, Black Harrier (Circus maurus) and Yellow-billed Stork (Mycteria ibis). 

African Marsh Harrier has been recorded in three pentads at a low reporting rate of 9.6% and as 

been confirmed to occur infrequently at Leeupan during Co-ordinated Waterbird Counts (CWAC) 

surveys5. Black Harrier is a non-breeding winter visitor to the Mpumalanga Highveld (Simmons 

et al. 2005) and has only been recorded in one pentad in the Project Area at a low reporting rate 

of 6.7% (Appendix 2A). Yellow-billed Stork is a very rare visitor to the Mpumalanga Highveld that 

has not been recorded in the relevant pentads during SABAP2, but has been recorded at Leeupan 

during CWAC surveys. 

Two of the five VU bird species listed in Table 8-8 have been recorded at low reporting rates in 

three of the relevant pentads in the Project Area during SABAP2, and have been confirmed to 

occur at Leeupan, in the southwestern corner of the Project Area, namely Greater Painted-snipe 

(Rostratula benghalensis) and Caspian Tern (Sterna caspia). While Caspian Tern is only likely to 

be present at Leeupan, Greater Painted-snipe could potentially occur at any of the wetlands in the 

Project Area. Three VU species have been recorded frequently6 in the relevant pentads and have 

a moderate likelihood of occurring in the Project Area, namely Southern Bald Ibis (Geronticus 

calvus), Secretarybird (Sagittarius serpentarius) and Lanner Falcon (Falco biarmicus). Lanner 

Falcon was confirmed to occur during February 2021 fieldwork. A single individual was observed 

foraging over untransformed grassland habitat. 

Twelve NT species are listed in Table 8-8 as occurring in the pentads in which the Project Area is 

situated. Seven of these species are waterbirds that are closely associated with large endorheic 

pans and have been confirmed to occur at Leeupan during the national CWAC surveys, namely 

Greater Flamingo, Lesser Flamingo (Phoenicopterus minor), Maccoa Duck (Oxyura maccoa), 

Chestnut-banded Plover (Charadrius pallidus), Curlew Sandpiper (Calidris ferruginea), Bar-tailed 

Godwit (Limosa lapponica) and Black-winged Pratincole (Table 8-7)7. Greater Flamingo, 

Chestnut-banded Plover and Curlew Sandpiper were observed feeding along the shores of 

Leeupan during February 2021 fieldwork. 

Five NT species have been recorded at moderate reporting rates in the Project Area during 

SABAP2. One of these is non-breeding summer migrant from Eurasia that is most likely to forage 

over grassland, namely Pallid Harrier (Circus macrourus). Two species are most likely to be 

resident in grassland patches, namely Blue Korhaan (Eupodotis caerulescens) and Blue Crane 

(Anthropoides paradiseus). Numbers of Blue Crane have declined significantly in Mpumalanga in 

the last two decades, but the Highveld west of Secunda is still one of the provincial strongholds 

for this species8 and any large patches of grassland should be considered important habitat for 

this species. Of these two species, only Blue Korhaan was recorded during February 2021 

fieldwork. Birds were seen and heard calling at several locations in untransformed grassland on 

several properties in the Project Area. 

 
5 http://cwac.birdmap.africa/sites.php?sitecode=26352857 
6 SABAP2 mean reporting rates of higher than 10% 
7 http://cwac.birdmap.africa/sites.php?sitecode=26352857 
8 Blue Crane species overview: http://sabap2.birdmap.africa/species/216 
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One of the two NT species that have been recorded at low reporting rates is a non-breeding 

Eurasian migrant, namely Red-footed Falcon (Falco vespertinus), while the other species, 

Melodious Lark (Mirafra cheniana), is endemic to South Africa9 and is confined to natural 

grassland. A male Red-footed Falcon was observed during February 2021 fieldwork in a flock of 

Amur Falcons in untransformed grassland (Figure 8-4). 

In the addition to the above species, WCS (2010) recorded one EN species, Martial Eagle 

(Polemaetus bellicosus), and one VU species, African Grass Owl (Tyto capensis), in the Middelbult 

portion of the Project Area. Martial Eagle is very rare in western Mpumalanga, with very few 

SABAP2 records and none in the pentads assessed for this project, and this species is only likely 

to be a rare vagrant to the Project Area. African Grass Owl is likely to be a breeding resident in 

low numbers in the Project Area, since there are regular SABAP2 records to the north and west 

of the Project Area. 

Table 8-7. Avifauna Species of Conservation Concern known to occur at Leeupan10 

Common name Scientific Name 
Threat 

Status 
Min Avg Max 

Curlew Sandpiper Calidris ferruginea NT* 2 30.33 154 

Chestnut-banded Plover Charadrius pallidus NT 5 5.00 5 

African Marsh-harrier Circus ranivorus EN 2 2.00 2 

Black-winged Pratincole Glareola nordmanni NT 3 3.00 3 

Bar-tailed Godwit Limosa lapponica NT* 2 2.00 2 

Yellow-billed Stork Mycteria ibis EN 1 1.20 2 

Maccoa Duck Oxyura maccoa NT 3 70.67 192 

Lesser Flamingo Phoenicopterus minor NT 1 118.83 519 

Greater Flamingo Phoenicopterus ruber NT 2 71.00 323 

Greater Painted-snipe Rostratula benghalensis VU 2 2.00 2 

Caspian Tern Sterna caspia VU 1 37.00 73 

            

EN = Endangered           

VU = Vulnerable           

NT = Near Threatened           
NT* = listed as NT by IUCN 

but not nationally 
          

 

8.2.2.7. Important Avifaunal Habitat 

Large patches of natural grassland are critically important avifaunal habitat for certain 

threatened species in the Project Area such as Blue Crane, Secretarybird and Southern Bald Ibis. 

The larger riparian wetlands are critically important habitat for African Marsh Harrier and 

African Grass Owl, while Leeupan is key habitat for Caspian Tern, as well as numerous NT species 

such as Greater and Lesser Flamingos, Maccoa Duck and Chestnut-banded Plover. The most 

 
9 A tiny highly isolated population is also present in western Zimbabwe, but more than 90% of the global 
population occurs in SA 
10 http://cwac.birdmap.africa/sites.php?sitecode=26352857 
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important pentads for avifauna SCC are 2630_2855 (12 species, 2630_2900 (10 species) and 

2635_2855 (8 species) (Figure 8-6). 

 

Figure 8-6. Distribution of Avifauna SCC in the SABAP2 pentads in which the Project Area 
is located 
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Figure 8-7. Location of Species of Conservation Concern observed during fieldwork  
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Table 8-8. Avifauna Species of Conservation Concern occurring in the vicinity of the Project Area 

 

Common Name Scientific Name 
Threat 

Status 

Protection 

Status 
Habitat Preferences 

Likelihood 

of 

Occurrence 

Reason 

ORDER ANSERIFORMES             

Family Anatidae             

Maccoa Duck Oxyura maccoa NT   Pans, large dams Confirmed 

Suitable habitat exists at 

Leeupan; confirmed during 

SABAP2 

ORDER 

PHOENICOPTERIFORMES 
            

Family Phoenicopteridae             

Greater Flamingo Phoenicopterus ruber NT   Pans, large dams Confirmed WCS (2010); ECOREX 2021 

Lesser Flamingo Phoenicopterus minor NT   Pans, large dams Confirmed WCS (2010); ECOREX 2021 

ORDER OTIDIFORMES             

Family Otididae             

Blue Korhaan Eupodotis caerulescens NT*   Grassland Confirmed 
Confirmed during 2021 

fieldwork 

ORDER GRUIFORMES             

Family Gruidae             

Blue Crane Anthropoides paradiseus NT 
NEMBA 

(Pr) 

Undisturbed grassland in 

Mpumalanga 
High 

Suitable habitat present; 

moderate SABAP2 reporting 

rate 

ORDER CHARADRIIFORMES             

Family Charadriidae             

Chestnut-banded Plover Charadrius pallidus NT   
Saline pans, shorelines of large inland 

waterbodies 
Confirmed 

Confirmed at Leeupan during 

2021 fieldwork 

Family Rostratulidae             

Greater Painted-snipe Rostratula benghalensis VU   Wetlands Confirmed 

Suitable habitat present; 

confirmed at Leeupan during 

CWAC 

Family Scolopacidae             

Curlew Sandpiper Calidris ferruginea NT*   
Mudflats, tidal wetlands, shorelines of 

large inland waterbodies 
Confirmed 

Confirmed at Leeupan during 

2021 fieldwork 
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Common Name Scientific Name 
Threat 

Status 

Protection 

Status 
Habitat Preferences 

Likelihood 

of 

Occurrence 

Reason 

Bar-tailed Godwit Limosa lapponica NT*   
Mudflats, tidal wetlands, shorelines of 

large inland waterbodies 
Confirmed 

Suitable habitat exists at 

Leeupan; confirmed during 

CWAC 

Family Glareolidae             

Black-winged Pratincole Glareola nordmanni NT   Highveld grassland, wetlands, pans Confirmed 

Suitable habitat present; 

confirmed at Leeupan during 

CWAC 

Family Laridae             

Caspian Tern Sterna caspia VU   Large endorheic pans Moderate 

Suitable habitat exists at 

Leeupan, but low SABAP2 

reporting rate 

ORDER CICONIIFORMES             

Family Ciconiidae             

Yellow-billed Stork Mycteria ibis EN   Various types of wetlands, open water Confirmed 

Suitable habitat present; 

confirmed at Leeupan during 

CWAC 

ORDER PELECANIFORMES             

Family Threskiornithidae             

Southern Bald Ibis Geronticus calvus VU 
NEMBA 

(VU) 

Montane and highveld grassland, 

ploughed lands 
High 

Suitable habitat present; 

moderate SABAP2 reporting 

rate 

ORDER ACCIPITRIFORMES             

Family Sagittariidae             

Secretarybird Sagittarius serpentarius VU   Open savanna and grassland High 

Suitable habitat present; 

moderate SABAP2 reporting 

rate 

Family Accipitridae             

African Marsh-harrier Circus ranivorus EN   Undisturbed wetland and grassland Confirmed 
Suitable habitat present; 

confirmed during CWAC 

Black Harrier Circus maurus EN   Fynbos, highveld grassland Low 

Rare in Mpumalanga;  irregular 

winter visitor to Devon area 

west of PA 
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Common Name Scientific Name 
Threat 

Status 

Protection 

Status 
Habitat Preferences 

Likelihood 

of 

Occurrence 

Reason 

Martial Eagle Polemaetus bellicosus EN 
NEMBA 

(EN) 
Wide variety of habitats Confirmed 

WCS (2010); very rare on the 

Highveld, not recorded in 

SABAP2 

Pallid Harrier Circus macrourus NT   Open grassland and semi-desert High 

Suitable habitat present; 

moderate SABAP2 reporting 

rate 

ORDER STRIGIFORMES             

Family Tytonidae             

African Grass Owl Tyto capensis VU   
Grassland adjacent wetlands as well 

as riparian wetlands 
Confirmed WCS (2010) 

ORDER FALCONIFORMES             

Family Falconidae             

Lanner Falcon Falco biarmicus VU   Wide variety of habitats Confirmed 
Confirmed during 2021 

fieldwork 

Red-footed Falcon Falco vespertinus NT   Grassland, shrubland, semi-desert Confirmed 
Confirmed during 2021 

fieldwork 

ORDER PASSERIFORMES             

Family Alaudidae             

Melodious Lark Mirafra cheniana NT*   
Well-drained open grassland on 

sandy soils. 
Moderate 

Suitable habitat present, but 

low SABAP2 reporting rate 

              

EN = Endangered             

VU = Vulnerable             

NT = Near Threatened             

NT* = listed as NT by IUCN but not nationally           

NEMBA = National Environmental Management: Biodiversity Act         

Pr = Protected             
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8.3 HERPETOFAUNA 

8.3.1 Regional Context 

The project area is situated within the Grassland biome, which is confined to the cool, high-lying 

plateau of eastern South Africa, Swaziland and Lesotho (Mucina & Rutherford, 2006). Numerous 

reptile and amphibian taxa are endemic to this biome, although the project area is situated in an 

area of moderate to low endemism (Bates et al., 2014; Minter et al., 2004). 

8.3.2 Species Richness 

Twenty reptile species and 14 amphibian species have been recorded in the QDGCs relevant to 

the Project Area (Virtual Museum, 2020) (Appendix 3). Herpetofaunal species richness varies 

from 17-24 species per QDGC, although this excludes numerous cryptic species and is unlikely to 

be a true estimate of species richness. 

The most frequently recorded reptiles are Red-lipped Snake Crotaphopeltis hotamboeia, Eastern 

Thread Snake Leptotyphlops scutifrons conjunctus and Bibron's Blind Snake Afrotyphlops bibronii 

(each with 7 records), and the most frequently recorded amphibians are Common Caco 

Cacosternum boettgeri (15 records), Cape River Frog Amietia fuscigula (12 records) and Guttural 

Toad Sclerophrys gutturalis (11 records) (Appendix 3). No reptiles or amphibians were recorded 

for the Project Area by WCS (2010).  

8.3.3 Species of Conservation Concern 

No threatened (CR, EN or VU) herpetofauna are expected to occur within the Project Area. One 

NT species potentially occurs in the area, although there are no Virtual Museum records, namely 

Giant Bullfrog (Pyxicephalus adspersus). Even though it is currently classified as NT, a recent 

publication has classified the species as Least Concern (Du Preez & Carruthers, 2017). Potential 

breeding habitat for this species is present in the Project Area, particularly in the vicinity of 

Leeupan, although there is limited suitable habitat surrounding the pan. It is possible that Giant 

Bullfrogs breed in the pan and juveniles move into other wetlands in the project area. 

8.3.4 Important Herpetofaunal Habitat 

There are no threatened herpetofaunal species likely to occur in the Project Area. Even so, the 

most important habitat for herpetofauna is natural grassland, riparian wetlands and endorheic 

pans (particularly Leeupan). 
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8.4 ECOLOGICAL IMPORTANCE 

8.4.1 Environmental Screening Tool 

A Screening Report was generated for the Project Area using the Department of Environmental 

Affairs’ Environmental Screening Tool (EST). The report indicated that the Project Area has 

Medium Sensitivity for the Animal Species Theme, and Very High Sensitivity for the Terrestrial 

Biodiversity Theme (Figure 8-8). These themes are discussed in more detail below. 

Animal Species Theme 

The Medium Sensitivity rating assigned to this theme is based on modelled distribution of two 

threatened mammal species (Oribi Ourebia ourebi, Spotted-necked Otter) and a threatened 

butterfly species (Heidelberg Copper Chrysoritis aureus). However, habitat characteristics in the 

Project Area are unsuitable for Oribi and Heidelberg Copper. 

Terrestrial Biodiversity Theme 

The Very High Sensitivity rating of the Terrestrial Biodiversity Theme is justified by the location 

of the Project Area in Soweto Highveld Grassland, which is a listed Threatened Ecosystem 

(Vulnerable). In addition, the Project Area contains a number of Critical Biodiversity Areas (CBAs) 

and Ecological Support Areas (ESAs), and has been identified as a Focus Area for the provincial 

Protected Areas Expansion Program. 
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Figure 8-8. Environmental Screening Tool Themes relevant to Terrestrial Ecology 
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8.4.2 Mpumalanga Biodiversity Sector Plan 

The Mpumalanga Biodiversity Sector Plan (MBSP) is an important planning tool for identifying 

areas that are required for the conservation of a representative and sustainable sample of the 

province’s biodiversity (Lötter et al. 2014). The MBSP provides guidance on where land uses that 

are incompatible with biodiversity should be avoided and thus is the primary decision support 

tool for the biodiversity component of EIAs. According to the MBSP, the key areas that need to be 

conserved in the Project Area are: 

i. Major drainage lines - portions of these drainage lines are classified as CBA 1 
(Irreplaceable), CBA 2 (Optimal) and ESA (Local Corridor); and 

ii. Fragments of Natural Grassland - classified as CBA2 or as Other Natural Areas. 
 

It appears that Leeupan may have been incorrectly classified as Modified Habitat under the 

assumption that it is a man-made impoundment (Dr Mervyn Lötter, pers.comm.), but this 

endorheic pan should have been classified as a CBA on the basis of the confirmed occurrence of 

avifaunal SCC as described in section 8.2.2. The location of the Project Area within the MBSP 

classification is indicated in Figure 8-9. 

Critical Biodiversity Areas are areas that are essential for meeting biodiversity targets for species, 

ecosystems or ecological processes. The desired management objectives for CBAs are that they 

be kept in a natural or near-natural state, with no further loss of habitat or species. Only low-

impact, biodiversity-sensitive land-uses such as low-intensity livestock grazing are considered 

appropriate, while land-uses such as any form of mining or prospecting, conversion of natural 

habitat for agriculture or plantation forestry, expansion of existing settlements or infrastructure, 

and the building of new infrastructure or linear developments such as roads, railways, pipelines, 

etc., are considered inappropriate. All the transformed areas, such as cultivated lands, are 

classified as either Heavily Modified or Moderately Modified: Old Lands. Areas falling within the 

Modified category are the preferred areas for a wide variety of land-use types, which includes 

mining development.  
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Figure 8-9. Mpumalanga Biodiversity Sector Plan classification of the Project Area 
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8.4.3 Site Ecological Importance 

Provincial conservation plans such as the MBSP have been developed through a combination of 

verified and modelled data, and have been incorporated into the EST. A site-specific analysis of 

Ecological Importance is needed in order to verify the MBSP and EST assessments and provide a 

fine-scale assessment against which potential project-related impacts can be measured. The Site 

Ecological Importance (SEI) method has been developed for this purpose and forms part of the 

new Guidelines for the implementation of the Terrestrial Flora & Terrestrial Fauna Species 

Protocols for EIAs (SANBI 2020). SEI does not replace the MBSP and EST assessments but 

provides verification of these assessments and incorporates the threats that a specific project 

poses to biodiversity. The method of calculating SEI is explained clearly in section 5.2.  

SEI was calculated separately for each of the vegetation communities and each of corresponding 

faunal assemblages, before integrating these into an overall SEI assessment. Discussion on the SEI 

of each of these habitats is provided below and the results shown in Table 8-9 and displayed in 

Figure 8-10. 

The habitat with the highest SEI in the Project Area is Natural Grassland, which is classified as 

High. This is largely because it represents fragments of a VU vegetation type (Soweto Highveld 

Grassland), has confirmed sightings of two threatened bird species (Martial Eagle, African Grass 

Owl), and potentially provides habitat for a number of other SCC. Temperate Highveld grassland 

is also unlikely to be able to recover fully after being degraded, i.e. has low resilience. The two 

other types of Natural Habitat present in the Project Area, namely Wetlands and Endorheic Pans 

(Leeupan), have an SEI of Medium. Wetlands support a small population of African Grass Owl and 

potentially support another two threatened bird species (African Marsh Harrier, Greater Painted-

snipe), and also have relatively high connectivity (i.e. riparian wetlands are not highly 

fragmented). Wetlands are also more resilient than Temperate Highveld grassland and thus have 

a lower SEI. Leeupan supports small populations of two threatened bird species (Caspian Tern, 

Greater Painted-snipe) and seven NT species (Greater and Lesser Flamingos, Maccoa Duck, 

Chestnut-banded Plover, Bar-tailed Godwit, Curlew Sandpiper, Black-winged Pratincole). It has 

high Functional Integrity as a result of its large size and is considered to have moderate resilience 

to disturbance. 

Most of the Modified Habitat in the Project Area has a Very Low SEI, but Modified Grassland (Old 

Lands) has a slightly higher SEI (Low) because of its higher Functional Integrity and the potential 

to support a few SCC once functional grassland is restored (e.g. Blue Korhaan). 
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Table 8-9. Overview of Site-specific Ecological Importance of Habitats in the Project Area 

SEI Components 

HABITATS 

Natural Grassland 
Modified Grassland (Old 

Lands) 
Wetlands Endorheic Pan (Leeupan) 

Modified Habitat 

(cultivation, residential, 

mines) 

Conservation 

Importance 

HIGH MEDIUM HIGH VERY HIGH LOW 

Small area (>0.01% but < 0.1 % of 

the total ecosystem extent) of 

natural habitat of VU ecosystem 

type (Soweto Highveld Grassland); 

presence of CBAs; confirmed 

occurrence of EN species (Martial 

Eagle) and VU species (African 

Grass Owl) 

Highly likely occurrence of 

populations of NT species (Blue 

Korhaan, Black-winged Pratincole) 

Potential occurrence of an EN 

species (African Marsh Harrier); 

confirmed occurrence and 

potential breeding of a VU species 

(African Grass Owl) 

Confirmed occurrence of two EN 

species (African Marsh Harrier, 

Yellow-billed Stork), two VU 

species (Caspian Tern, Greater 

Painted-snipe) and several NT 

species (Maccoa Duck, Chestnut-

banded Plover, both flamingo 

species, Curlew Sandpiper, Bar-

tailed Godwit, Black-winged 

Pratincole) 

No confirmed or highly likely 

populations of Species of 

Conservation Concern or range-

restricted species 

Functional Integrity 

HIGH LOW HIGH VERY HIGH VERY LOW 

Large (>10 ha) intact area for an 

VU ecosystem type (Soweto 

Highveld Grassland); moderate 

connectivity between grassland 

fragments 

Low habitat connectivity except for 

flying species or flora with wind-

dispersed seeds; several major 

current negative ecological 

impacts  

Good habitat connectivity with 

potentially functional ecological 

corridors 

Very large (>100 ha) intact area for 

any conservation status of regional 

vegetation type (Leeupan is over 

400 ha in extent) 

No habitat connectivity except for 

flying species or flora with wind-

dispersed seeds; multiple major 

current negative ecological 

impacts  

Biodiversity 

Importance 
HIGH LOW HIGH VERY HIGH VERY LOW 

LOW LOW MEDIUM HIGH VERY LOW 
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SEI Components 

HABITATS 

Natural Grassland 
Modified Grassland (Old 

Lands) 
Wetlands Endorheic Pan (Leeupan) 

Modified Habitat 

(cultivation, residential, 

mines) 

Receptor Resilience 

Temperate Highveld grassland 

habitat is unlikely to be able to 

recover fully after a relatively long 

period:  > 15 years required to 

restore ~less than 50 % of the 

original species composition and 

functionality 

Habitat that is unable to recover to 

original floristic composition, few 

SCC could return to the site once 

the disturbance or impact has 

been removed and functional 

grassland is present 

Wetland habitat will recover slowly  

(~more than 10 years) to restore > 

70 % of the original species 

composition and functionality; 

there is a moderate likelihood of 

species returning to the site once 

the disturbance or impact has 

been removed 

Open Water faunal assemblage 

can recover relatively quickly (~ 5-

10 years), with some species 

having a high likelihood of 

remaining at a site even when a 

disturbance or impact is occurring, 

and other species having a high 

likelihood of returning once the 

disturbance or impact has been 

removed 

Habitat that is unable to recover to 

original floristic composition, SCC 

are unlikely to return to a site once 

the disturbance or impact has 

been removed 

SITE ECOLOGICAL 

IMPORTANCE 
HIGH LOW MEDIUM MEDIUM VERY LOW 
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Figure 8-10. Ecological Importance of Vegetation Communities in the Project Area   
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9. IMPACT ASSESSMENT OF PROPOSED ACTIVITIES 
 

9.1 IDENTIFICATION AND DESCRIPTION OF IMPACTS 

Impacts were identified on the basis of a list of project activities supplied by JMA Consulting 

(Pty) Ltd. These activities were identified during a site inventory process performed by JMA 

using project information provided by the Applicant. The Impact Assessment was performed by 

considering how the activity interacts with the receiving environment (Activity Aspect) during a 

specific phase in the life of the project. The detailed assessment of each impact is included in 

Appendix 4 and is arranged according to the four main project phases, viz. Construction, 

Operation, Decommissioning and Post Closure.  

The above-ground impact footprint during the Construction Phase will be limited to the new 

ventilation shafts and will result in negligible loss of habitat for fauna. The main impacts on 

fauna will take place as a result of operational activities associated with existing infrastructure, 

which could result in the following impact: 

9.1.1  Loss of and / or disturbance to fauna Species of Conservation Concern 

One VU and two NT mammals, three EN bird species, four VU bird species and nine NT bird 

species have been confirmed to occur in the Project Area. Construction and operational 

activities could result in disturbance to these species through elevated noise levels due to higher 

numbers of vehicles moving through the area, operation of the conveyors and construction 

activities, as well as mortalities through collisions with vehicles (especially at night), or 

collisions with overhead transmission lines and / or electrocutions on pylons (large avifauna). 

This impact will be relevant to all phases in the life of the project.  

 

9.2 QUANTIFICATION OF IMPACTS 

The Impact Assessment method provided by JMA uses physical quantities or decibel levels to 

quantify loss and toxicity in order to assess severity of an impact, neither of which were easily 

applicable to the terrestrial ecology component. The rating system was adapted for Quantity / 

Magnitude and Toxicity / Severity to allow for different quantitative and other more qualitative 

assessments of impacts on terrestrial ecosystems. The other impact assessment criteria (Extent, 

Duration) were assessed against the baseline state using the rating scales provided by JMA. The 

rating system adjustments were as follows: 
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Criteria Definition Points 

Magnitude 

The magnitude of the impact on the receiving enviroment 
Less than 10 m2 of natural habitat lost or degraded - Negligible 0 
11-100 m2 of natural habitat lost or degraded - Minor 1 
100-500 m2 of natural habitat lost or degraded - Moderate 2 
500-10 000 m2 of natural habitat lost or degraded - High 3 
More than 1 ha (10 000m2) of natural habitat lost or degraded - Major 4 

Severity 

The severity of the impact on the receiving enviroment 
No species likely to be impacted; no loss of habitat functionality - 
Negligible 

0 

Very few species likely to be impacted, none of which are SCC; limited 
loss of habitat functionality - Minor 

1 

Moderate number of species impacted, some of which are SCC; 
moderate loss of habitat functionality - Moderate 

2 

High number of species impacted, including confirmed SCC; extensive 
loss of habitat functionality - Major 

3 

 

9.3 NATURE OF IMPACTS 

The impacts that were assessed for the terrestrial ecology component were considered to be 

direct or indirect depending on the nature of the project activities. Activities that are likely to 

result in direct impacts (loss of Natural Habitat, loss or disturbance to fauna SCC) are: 

• Construction activities around both North ventilation shafts 
• Vehicle activity along access roads 
• Normal operational activities around all project infrastructure (especially operation of 

overhead transmission lines) 
 

Activities that are likely to result in indirect impacts (degradation of Natural Habitat, 

degradation of CBAs, establishment of populations of invasive alien species, loss or disturbance 

to populations of fauna SCC) are: 

• Underground mining causing subsidence 
• Normal operational activities around all project infrastructure 
• Management of topsoil stockpiles 
 

Cumulative Impacts 

A cumulative impact is defined in GNR 982 (EIA Regulations of 4 December 2014) as amended, 

as: “cumulative impact’ in relation to an activity, means the past, current and reasonably 

foreseeable impact of an activity, considered with the impact of activities associated with that 

activity, that in itself may not be significant, but may become significant when added to the 

existing and reasonable foreseeable impacts eventuating from similar or diverse activities” 

Cumulative Impact Description 
Qualitative Significance Rating 

(Very Low, Low, Medium, 
High, Very High) 

The extensive agricultural and mining activities in the project area 
have already resulted in significant disturbance and possibly loss of 
populations of flora and fauna Species of Conservation Concern. The 
additional project activities associated with the new ventilation 
shafts and underground mining are unlikely to contribute 
significantly to this impact. 

Low 
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9.4 EVALUATION OF IMPACTS 
 

9.4.1 Impact Assessment Methodology 

The impact assessment methodology that was used for this project is based on a Sasol Mining 
Standard (7x7) Impact Assessment Rating Matrix. 
 
The protocol comprises a series of steps in order to systematically go through a process of: 
 
• Identifying and quantifying an impact (determining the severity) - Step 1 
• Calculating the likelihood of an impact happening - Step 2 
• Quantification of the level of magnitude associated with the impact - Step 3 
 
During the identification process the following aspects were considered: 

 
• The physical quantity of the potential impact (be it a volume, concentration or quantitative 

measurement) 
• The toxicity of impact, measured against a pre-defined hazard rating 
• The measurement of the extent of an impact 
• The duration of the impact, measured in years 
• The environmental status of the impact 
• The regulatory impact in terms of legislation that has relevance 
• The impact on any Interested and Affected Parties 
 
A quantitative rating system was used to assign a value to each of the above aspects. 

Impact Assessment Criteria 

Criteria Definition Points 

Quantity/ 
Magnitude 

The quantity (Volume) that will impact on the environment 

Less than 1m3 / incident or > 10 mg/ m3 or < 61dBa - Minor 0 

More than 1 m3 but less than 10 m3 per incident or > 25 mg/ m3 1 

More than 10 m3 but less than 100 m3 per incident > 50 mg/ m3 or > 61dBa - Moderate 2 

More than 100 m3 but less than 1000 m3 per incident or > 100mg/ m3 3 

More than 1000 m3 per incident \ continuous or > 120 mg/ m3 or > 85dBa - Major 4 

Toxicity/ 
Severity 

Hazard rating (Dangerous properties of hazardous material) 

Non-hazardous – (substances which will not result in any risk)  0 

Hazard rating 1 – (Substances which could result in relatively low risk) – Minor 1 

Hazard rating 2 – (Substances which could result in serious risk) – Moderate 2 

Hazard rating 3 – (Substance which could result in severe risk) - Major 3 

Extent/  
Spatial Scale 

How far does the impact extend? 

Limited to Business unit 0 

Limited to mine lease area 1 

Regional (Refer to municipal area) 2 

National (Refer to Mpumalanga area) 3 
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Criteria Definition Points 

International (refer to beyond South Africa’s boundaries)  4 

Duration 

How long will the impact last? 

Less than 5 years 0 

Between 5 – 15 years 1 

Exceeding mine lifetime 2 

Impact permanently present 3 

Status 

Status of impact   

Beneficial (Improve the environment) – no risk reduction needed  -1 

Neutral (No change to the environment) – No risk reduction needed 0 

Adverse (Degradation of the environment) – Risk reduction needed 1 

Legislation 

Are there any regulatory requirements applicable to aspects – impacts?   

None 0 

Yes, no fines, not cause loss of operating permit, but still reportable incident 1 

Yes, and will result in / prosecution or loss in production 2 

Yes, and will cause loss of operating permit or mine stoppage. 3 

Yes, and may lead to closing down of mine 4 

I & AP’s 

Interested and affected parties (I&AP)   

No impact 0 

Impact to employees in unit 1 

Impact to local community / stakeholders 2 

Impact to general public – beyond municipal area (impact on reputation) 3 

 

Once a sum value has been determined for a specific impact, an Impact Severity Score is 

calculated (C-number) as Step 1, based on the Table below: 

Impact Assessment Criteria 

Severity score Risk matrix Consequence Category 

21 - 22 (C) I7 

19 - 20 (C) I6 

17 - 18 (C) I5 

14 - 16 (C) I4 

10 - 13 (C) I3 

5 - 9 (C) I2 

Less than 5 (C) I1 

 

During Step 2 the likelihood of an impact occurring/re-occurring is assessed at the hand of the 

Table provided below:  
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Likelihood of an Impact Occurring (P-value) 

Likelihood  
Descriptors 

Probability 
Intervals 

Likelihood Definitions P-value 

Unforeseen 0 – 0.1% The event is not foreseen to occur (never expected to happen) P1 

Highly 
unlikely 

0.1 – 1% The event may occur in exceptional circumstances (highly unlikely)  P2 

Very unlikely 1 – 5% The event may occur in certain circumstances (rarely) P3 

Low 5 – 15% The event could occur (low likelihood; 1/100 years) P4 

Possible 15 – 40% The event may occur (can happen; 1/10 years) P5 

Likely 40 – 75% The event will probably occur (Likely; once a year) P6 

Almost Certain 75 – 100% 
The event is expected to occur or occurs regularly 
(Frequently; more than once a year) 

P7 

 

Finally, the overall impact is quantified in a “Level of Risk” matrix, by combining the C-value 

(calculated in Step 1) with the P-value (calculated in Step 2) in the matrix provided below (Step 

3). The overall impacts will be ranked based on the Level of Risk, as identified below: 

Level of Risk Matrix for Impacts 

 
P1 P2 P3 P4 P5 P6 P7 

(C) I7 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 1 Risk Level 1 Risk Level 1 Risk 

(C) I6 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 1 Risk Level 1 Risk 

(C) I5 Level 5 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 2 Risk 

(C) I4 Level 6 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 3 Risk 

(C) I3 Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk 

(C) I2 Level 6 Risk Level 6 Risk Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk 

(C) I1 Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk 

 

9.4.2 Impact Significance Rating 

Impact Significance Rating Tables were compiled for each of the four life cycle phases associated 

with Shondoni Colliery, according to the methodology provided by and in the format requested 

by JMA Consulting. These tables have been attached as Appendix 4. The impacts are 

summarised below. Applicable mitigation measures are covered in section 10. 

Construction & Operational Phases 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Disturbance or loss of populations of fauna Species of 
Conservation Concern (access roads, overhead transmission 
lines, conveyors) 

Level 4 Level 5 
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Decommissioning Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Disturbance or loss of populations of fauna Species of 
Conservation Concern (access roads, overhead transmission 
lines) 

Level 4 Level 5 

 

Post-Closure Phase 

Impact Pre-Mitigation 
Significance 

Post-Migitation 
Significance 

Disturbance or loss of populations of fauna Species of 
Conservation Concern (access roads) 

Level 4 Level 5 
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10. MITIGATION MEASURES FOR INCLUSION IN EMPR 

Mitigation and Management Measure Tables were compiled for each of the four life cycle 

phases, associated with Shondoni Colliery. This was done for the activities deemed to have a 

potential impact with reference to the aspects associated during a specific life cycle phase. 

These tables have been included as Appendix 4 in this report. The measures are summarised 

below: 

10.1 VEHICLE CONTROL ON ACCESS ROADS 

• Regular (weekly) wetting of all dirt road surfaces during dry season (May - Nov) 
• No wetting of roads in wet season (Dec - Apr) except in years of low rainfall 
• Maximum speed limit of 40 km / hr on all dirt roads 
• Only essential staff to be permitted to drive on access roads at night 

 

10.2 NOISE POLLUTION CONTROL 

• Reduce noise produced by conveyors to an acceptable threshold as determined by 
noise specialist 

 

10.3 REDUCTION IN AVIFAUNAL MORTALITIES ALONG TRANSMISSION LINES 

• Ensure that visibility of overhead transmission lines is elevated through use of 
reflective devices and bird flappers  

• Fit pylons with anti-perching devices such as metal spikes to reduce likelihood of 
birds perching and getting electrocuted 
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11. PROPOSED MONITORING PLAN 

The primary objectives of a terrestrial fauna monitoring program will be related to the 

management of avifaunal mortalities along existing electrical infrastructure. 

11.1 MONITORING LOCALITIES 

Transects should be walked along the overhead transmission lines in order to monitor avifaunal 

mortalities, so the alignment of the transmission lines will form the routes for this monitoring. 

11.2 MONITORING PROCEDURES 

Monitoring of avifauna mortality along the transmission lines should be undertaken by an 

external avifaunal specialist who is registered with SACNASP and has suitable experience in 

assessing impacts of transmission lines on large avifauna. 

11.3 RELEVANT STANDARDS FOR MONITORING 

No specific standards have been recommended for the monitoring of avifauna mortality along 

the transmission lines.  

11.4 MONITORING FREQUENCIES 

Recommended monitoring frequency for avifaunal mortalities along transmission lines should 

take place four times a year, preferably three times during the period Oct – Mar (when most 

migratory birds of prey will be present) and once during winter. These surveys should be 

repeated annually for the life of the project. 

11.5 DATA CAPTURE PROTOCOLS 

Avifaunal Mortality Records should be captured in an Excel spreadsheet, where basic trend 

analyses can be done on an annual basis.  

11.5.1 Monitoring / Sampling Technique 

• The entire length of overhead transmission lines in the project area will be walked 
or driven slowly by vehicle (where possible), searching all ground below the 
transmission lines for avifauna carcasses. 

• All evidence of avifaunal mortality will be recorded 
• Data to be collected will be species (if identification is possible), number of birds, 

sex and age of each bird (if possible to determine), cause of death (e.g. electrocution, 
collision) 

 
11.5.2 Sample Preservation / Submission to Laboratory 

 No specific samples will need to be collected for the terrestrial ecology monitoring. 

11.5.3 Variables to be Analysed 

• Abundance (number of individual carcasses located along transmission lines) 
• Population structure (age classes, gender) 
• Mortality source (electrocution, collision) 
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11.5.4 Database Entry and Backup 

All Avifaunal Mortality Records should be captured in Excel spreadsheets by the relevant 

specialist. Copies of these data should be supplied to SASOL subsequent to each monitoring 

event so that the data are kept at more than one location.  

11.6 REPORTING 

A stand-alone monitoring report for Avifaunal Mortalities should be submitted annually by the 

relevant external specialist. 

11.7 STANDARD OPERATING PROCEDURES FOR NON COMPLIANCE 

• Any trends showing increase in the mortality rate of avifauna along transmission 
lines should trigger an investigation into the causes of these trends so that remedial 
action can be initiated  
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12. REASONED OPINION AND RECOMMENDATIONS 

12.1 RECOMMENDATION FOR AUTHORISATION 

The potential impacts of the new activities of the Shondoni Project (new ventilation shafts, new 

underground mining) are likely to have low consequence for terrestrial fauna as a result of a 

small above-ground impact footprint. This is an important part of the reasoning behind 

recommendation for authorisation from a terrestrial ecology perspective. The impacts of these 

new project activities can also be mitigated to an acceptable level of significance. The potential 

impacts of existing project infrastructure of the Shondoni Project, particularly overhead 

transmission lines, conveyors and access roads could potentially negatively impact on 

populations of fauna Species of Conservation Concern and will need to be carefully mitigated 

and monitored. If the recommended mitigations and monitoring plans in this report are 

implemented as part of the project EMP, then we cannot find any reason why authorisation 

should not be given (from a terrestrial ecology perspective). 

 

12.2 ACCEPTABILITY OF PROPOSED ACTIVITIES 

The proposed new activities are acceptable as a result of the small above-ground impact 

footprint. Other infrastructure related to the Shondoni Project that is already in operation could 

have significant impacts on fauna, particularly large avifauna mortalities because of overhead 

transmission lines. These activities are less acceptable from a terrestrial ecology perspective, 

but are already in place and functional, and will need to be carefully mitigated and monitored. 

12.3 RECOMMENDATIONS FOR AVOIDANCE, MANAGEMENT AND MITIGATION TO BE 
INCLUDED IN ENVIRONMENTAL AUTHORISATION 

The following mitigation measures should be included in the Environmental Authorisation:  

• Ensure that visibility of overhead transmission lines is elevated through use of 
reflective devices and bird flappers  

• Fit pylons with anti-perching devices such as metal spikes to reduce likelihood of 
birds perching and getting electrocuted 

• Conduct annual monitoring of avifaunal mortalities along transmission lines 
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13. SUMMARY OF THE CONSULTATION PROCESS 

This specialist study report has been compiled to support the required environmental 

authorisations associated with the Shondoni Colliery project.  

The proposed project requires Environmental Authorisation (EA) in terms of the provisions of 

the MPRDA, NEMA and the NWA. Based on the nature of the proposed activities at Shondoni 

Colliery, the necessary applications have to be supported by inter alia a Scoping and 

Environmental Impact Assessment and Reporting (S&EIR) Process as provided for in the 2014 

Environmental Impact Assessment (EIA) Regulations (GNR 982 of 04 December 2014), as 

amended.  

The abovementioned environmental authorisation administrative process to be followed 

includes a well-defined stakeholder engagement (public participation) process which is to be 

undertaken. This process is an on-going integrated process during which comments, concerns 

and issues pertaining to the project are raised by the public/ regulating authorities and 

subsequently addressed by the environmental assessment practitioner (EAP) and the 

associated specialists where relevant.  

The purpose of the consultation process is to provide the interested and affected parties 

(I&AP’s) as well as the regulating authorities with sufficient and accessible information in an 

objective manner. This will assist the I&AP’s and regulating authorities during the different 

phases of the project to raise issues and concerns and make recommendations where they deem 

relevant.  

JMA Consulting has throughout the stakeholder engagement process provided I&AP’s with the 

information contained in this report and the formal Issues and Comments Register contained in 

the EIA documentation, fully documents the responses to all terrestrial ecology related issues 

and concerns. 
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14. INFORMATION REQUESTED BY THE COMPETENT AUTHORITIES 

A Specialist Report Checklist Table has been compiled in accordance with the guideline as set out 

in the EIA Regulations (GNR 982 of 04 December 2014) as amended; Appendix 6. 

The chapter which relays the specific information required as per the guideline is given in the 

second column of the Table. 

Any other information requested by the Competent Authorities will be included in this chapter. 
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Specialist Report Guideline: Appendix 6 GNR 982 EIA Regulations 4 December 2014 as amended 

Details to be Included in the Report 
Section in 

Report 

Details of   

Specialist who prepared the report 2.1 

Expertise of the specialist 2.1 

CV of the specialist Appendix 5 

Declaration that the Specialist is Independent in a form as may be specified by the CA 3 

An indication of the Scope of and the Purpose for which the report was prepared 5.1 

An indication of the Quality and Age of base data used for the specialist report 5.2 

A Description of existing impacts on the site, cumulative impacts of the proposed 
development and levels of acceptable change 

9.3 

The Duration, Date and Season of the site investigation and the relevance of the season to the 
outcome of the assessment 

5.2 

A Description of the Methodology adopted in preparing the report or carrying out the 
specialised process inclusive of equipment and modelling used 

5.2 

Details of an Assessment of the specific identified Sensitivity of the site related to the 
proposed activity or activities and its associated structures and infrastructure, inclusive of a 
site plan identifying site alternatives 

8.3 

An identification of any areas to be avoided including buffers 8.3 

A Map superimposing the activity including the associated structures and infrastructure on 
the environmental sensitivities of the site including areas to be avoided including buffers 

Fig 8-11 

A Description of any Assumptions made and any Uncertainties or Gaps in Knowledge 6.1, 6.2 

A Description of the Findings and Potential implications of such findings on the Impact of the 
proposed activity, including identified Alternatives on the environment, or activities 

8, 9 

Any Mitigation Measures for inclusion in the EMPr 10 

Any Conditions for inclusion in the Environmental Authorisation 12.3 

Any Monitoring Requirements for inclusion in the EMPr or Environmental Authorisation 12.3 

Reasoned Opinion 

As to whether the proposed activity/ activities or portions thereof should be authorised 12.1  

Regarding the acceptability of the proposed activity or activities 12.2  

If the opinion is that the proposed activity or portions thereof should be authorised, any avoidance, 
management and mitigation measures that should be included in the EMPr and where applicable 
the closure plan 

12.3  

A Description of any Consultation Process that was undertaken during the course of 
preparing the specialist report 

13  

A Summary and copies of any comments received during any consultation process and where 
applicable all responses thereto 

 13 

Any other Information requested by the CA  14 
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16.1 APPENDIX 1. CHECKLIST OF MAMMALS RECORDED FROM THE VICINITY OF THE PROJECT AREA (INCLUDING RESULTS OF 2020 / 
2021 FIELDWORK) 
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ORDER AFROSORICIDA                               

Family Chrysochloridae                               

Highveld Golden Mole Amblysomus septentrionalis NT   2                       

ORDER CHIROPTERA                               

Family Vespertilionidae                               

Cape Serotine Bat Neoromicia capensis             x               

ORDER LAGOMORPHA                               

Family Leporidae                               

Cape Hare Lepus capensis     1       x               

Northern Scrub Hare Lepus victoriae             x x x x         

ORDER RODENTIA                               

Family Hystricidae                               

Cape Porcupine Hystrix africaeaustralis     2   1   x x x   x       

Family Muridae                               

Robert's Marsh Rat Dasymys robertsii VU             x     x       

Highveld Gerbil Gerbilliscus brantsii         1                   

Natal Mastomys Mastomys natalensis         2                   

Southern African Vlei Rat Otomys auratus NT   1   3   x               

Xeric Four-striped Grass Rat Rhabdomys pumilio         30   x               

Family Nesomyidae                               

Brant's African Climbing Mouse Dendomus mesomelas         1                   

Family Sciuridae                               

South African Ground Squirrel Xerus inauris        1                     

ORDER EULIPOTYPHLA                               
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Family Soricidae                               

Swamp Musk Shrew Crocidura mariquensis NT   2                       

Forest Shrew Myosorex varius     1   6                   

Family Erinaceidae                               

Southern African Hedgehog Atelerix frontalis NT MNCA 1                       

ORDER CARNIVORA                               

Family Canidae                               

Black-backed Jackal Canis mesomelas     1 1 1   x x x       x x 

Family Felidae                               

Caracal Caracal caracal         1                   

Serval Leptailurus serval NT MNCA 1   2     x x   x       

Family Herpestidae                               

Marsh Mongoose Atilax paludinosus         1   x x x   x x     

Yellow Mongoose Cynictis penicillata             x x x           

Egyptian Mongoose Herpestes ichneumon       1                     

Slender Mongoose Herpestes sanguineus     1   1     x x x       x 

Banded Mongoose Mungos mungo         1                   

Meerkat Suricata suricatta     1 1       x x           

Family Mustelidae                               

African Clawless Otter Aonyx capensis NT MNCA       1 x               

Family Viverridae                               

Common Large-spotted Genet Genetta maculata         1                   

Cape Genet Genetta tigrina     1     1                 

ORDER PERISSODACTYLA                               

Family Equidae                               

Plains Zebra * Equus quagga   NEMBA     1     x x           
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ORDER ARTIODACTYLA                               

Family Bovidae                               

Springbok * Antidorcas marsupialis     1         x x           

Blesbok * Damaliscus pygargus phillipsi     1   1     x x           

Sable Antelope * Hippotragus niger niger VU MNCA           x x           

Common Waterbuck * Kobus ellipsiprymnus ellipsiprymnus   MNCA           x x           

Steenbok Raphicerus campestris   MNCA     1   x x         x   

Mountain Reedbuck Redunca fulvorufula EN MNCA     2                   

Bush Duiker Sylvicapra grimmia         4     x x         x 

Family Cervidae                               

Persian Fallow Deer * Dama dama               x x           

Family Suidae                               

Bushpig Potamochoerus larvatus               x x           

TOTAL   9 8 14 4 19 2 11 18 16 2 4 1 2 3 

                                

EN = Endangered                               

NT = Near Threatened                               

MNCA = Mpumalanga Nature Conservation Act                             

NEMBA = National Environmental Management: Biodiversity Act (10/2004): Threatened or protected species                   

* = introduced populations                               
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16.2 APPENDIX 2A. CHECKLIST OF BIRDS RECORDED FROM THE VICINITY OF THE PROJECT AREA (INCLUDING RESULTS OF 2020 / 
2021 FIELDWORK) 

 

Common Name Scientific Name 

T
h

re
a
t 

S
ta

tu
s 

SABAP2 Pentads 

MEA

N 

MEDIA

N 

E
C

O
R

E
X

 2
0
2
1
 Assemblages 

2
6
2
0
_2

8
5
5
 

2
6
2
0
_2

9
0
0
 

2
6
2
5
_2

8
5
5
 

2
6
2
5
_2

9
0
0
 

2
6
2
5
_2

9
0
5
 

2
6
3
0
_2

8
5
5
 

2
6
3
0
_2

9
0
0
 

2
6
3
0
_2

9
0
5
 

2
6
3
0
_2

9
1
0
 

2
6
3
5
_2

8
5
5
 

2
6
3
5
_2

9
0
0
 

G
ra

ss
la

n
d

 

R
o

ck
y
 R

id
g

e
 

W
e
tl

a
n

d
 

O
p

e
n

 W
a
te

r 

C
u

lt
iv

a
ti

o
n

 

T
ra

n
sf

o
rm

e
d

 

ORDER 

STRUTHIONIFORMES 
                                            

Family Struthionidae                                             

Common Ostrich Struthio camelus   20       20 3     
27.

8 
5.9 

55.

6 
22.05 20.00               

ORDER ANSERIFORMES                                             

Family Anatidae                                             

Spur-winged Goose Plectropterus gambensis   6.7   35 
33.

3 
20 

30.

3 

16.

7 
30 

38.

9 

17.

6 

44.

4 
27.29 30.15 x R   U R     

Egyptian Goose Alopochen aegyptiacus   80 
10

0 
80 

10

0 
80 97 

61.

1 
50 

66.

7 

88.

2 

88.

9 
81.08 80.00 x U     FC R R 

South African Shelduck Tadorna cana       5     
27.

3 

16.

7 
    

11.

8 

11.

1 
14.38 11.80 x       U     

Cape Shoveler Anas smithii   
13.

3 
75 10   20 

54.

5 

33.

3 
20 

27.

8 

23.

5 

22.

2 
29.96 22.85 x       O     

African Black Duck Anas sparsa   
13.

3 
  30 

33.

3 
    5.6 30 

11.

1 
  

22.

2 
20.79 22.20 x       U     

Yellow-billed Duck Anas undulata   
73.

3 

10

0 
60 

66.

7 
70 

72.

7 

66.

7 
70 

88.

9 

76.

5 

77.

8 
74.78 72.70 x       C     

Red-billed Teal Anas erythrorhyncha   
26.

7 

10

0 
15 

16.

7 
40 

75.

8 

44.

4 
40 

33.

3 

41.

2 

66.

7 
45.44 40.00 x       O     

Cape Teal Anas capensis   6.7         
21.

2 

38.

9 
10 5.6   

22.

2 
17.43 15.60 x       R     

Hottentot Teal Anas hottentota             3 5.6         4.30 4.30               

Mallard Duck Anas platyrhynchos           60       
33.

3 
    46.65 46.65 x       R     

White-faced Duck Dendrocygna viduata   
26.

7 
50 5 

16.

7 
10 6.1 

22.

2 
30 

16.

7 

17.

6 

22.

2 
20.29 17.60 x       R     

Fulvous Duck Dendrocygna bicolor                 20       20.00 20.00               

Southern Pochard Netta erythrophthalma   6.7 25 5 
16.

7 
10 

42.

4 

38.

9 
20   

17.

6 

11.

1 
19.34 17.15 x       R     
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Maccoa Duck Oxyura maccoa NT           
18.

2 

16.

7 
        17.45 17.45               

White-backed Duck Thalassornis leuconotus   6.7           5.6 10       7.43 6.70 x       R     

ORDER GALLIFORMES                                             

Family Numididae                                             

Helmeted Guineafowl Numida meleagris   
33.

3 
50 80 

66.

7 
50 

36.

4 

22.

2 
60 

66.

7 

52.

9 

77.

8 
54.18 52.90 x O R     R U 

Family Phasianidae                                             

Grey-winged Francolin Scleroptila africanus             3           3.00 3.00               

Red-winged Francolin Scleroptila levaillantii                   5.6     5.60 5.60               

Orange River Francolin 
Scleroptila 

levaillantoides 
  

33.

3 
50 50 

66.

7 
20 

15.

2 

16.

7 
20   

35.

3 

22.

2 
32.94 27.75 x FC           

Swainson's Spurfowl Pternistis swainsonii   
46.

7 

10

0 
90 

66.

7 
40 

48.

5 

44.

4 
70 

66.

7 

88.

2 

88.

9 
68.19 66.70 x FC R     R   

Common Quail Coturnix coturnix     25 15     
15.

2 
5.6   5.6 

23.

5 

44.

4 
19.19 15.20 x O           

ORDER 

PHOENICOPTERIFORMES 
                                            

Family Phoenicopteridae                                             

Greater Flamingo Phoenicopterus ruber NT 6.7         
69.

7 

77.

8 
    

11.

8 
  41.50 40.75 x       U     

Lesser Flamingo Phoenicopterus minor NT             
16.

7 
    5.9   11.30 11.30 x       R     

ORDER 

PODICIPEDIFORMES 
                                            

Family Podicipedidae                                             

Great Crested Grebe Podiceps cristatus         
16.

7 
  

33.

3 

22.

2 
  5.6 5.9   16.74 16.70 x       R     

Black-necked Grebe Podiceps nigricollis             
30.

3 

27.

8 
    

11.

8 
  23.30 27.80               

Little Grebe Tachybaptus ruficollis   
86.

7 

10

0 
60 

66.

7 
60 

75.

8 

72.

2 
60 

66.

7 

82.

4 

55.

6 
71.46 66.70 x       U     

ORDER COLUMBIFORMES                                             
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Family Columbidae                                             

Rock Dove Columba livia   80   5   20 3 
22.

2 
40 

33.

3 

29.

4 

22.

2 
28.34 22.20 x           U 

Speckled Pigeon Columba guinea   
86.

7 
75 70 

10

0 
70 

69.

7 

66.

7 
60 

72.

2 

88.

2 

10

0 
78.05 72.20 x U       R O 

Red-eyed Dove 
Streptopelia 

semitorquata 
  60 50 55 50 60 

72.

7 

38.

9 
90 

88.

9 

64.

7 

88.

9 
65.37 60.00 x U       R FC 

Cape Turtle-dove Streptopelia capicola   
10

0 

10

0 

10

0 

10

0 

10

0 

78.

8 

66.

7 
90 

10

0 

88.

2 

10

0 
93.06 100.00 x C       R U 

Laughing Dove 
Streptopelia 

senegalensis 
  

86.

7 

10

0 
90 

10

0 
90 

81.

8 

61.

1 

10

0 

94.

4 

88.

2 

77.

8 
88.18 90.00 x O       R U 

Namaqua Dove Oena capensis             6.1 
22.

2 
  5.6     11.30 6.10               

ORDER OTIDIFORMES                                             

Family Otididae                                             

Blue Korhaan Eupodotis caerulescens 
NT

* 
6.7   20 

16.

7 
  9.1 5.6     

17.

6 

22.

2 
13.99 16.70 x O           

Northern Black Korhaan Afrotis afraoides       5     3           4.00 4.00               

ORDER CUCULIFORMES                                             

Family Cuculidae                                             

African Cuckoo Cuculus gularis             3           3.00 3.00               

Red-chested Cuckoo Cuculus solitarius                   5.6     5.60 5.60               

Diderick Cuckoo Chrysococcyx caprius   
13.

3 
  20 

16.

7 
  6.1 5.6 10 

33.

3 
5.9 

33.

3 
16.02 13.30 x O         U 

ORDER: APODIFORMES                                             

Family Apodidae                                             

Common Swift Apus apus           10             10.00 10.00               

African Black Swift Apus barbatus                     5.9   5.90 5.90               

White-rumped Swift Apus caffer   
13.

3 
50 45 

33.

3 
20 

33.

3 

38.

9 
80 

77.

8 

29.

4 

66.

7 
44.34 38.90 x U         U 

Little Swift Apus affinis   
26.

7 
50 15 

16.

7 
50 

33.

3 

33.

3 
50 

55.

6 

41.

2 

33.

3 
36.83 33.30 x R         U 
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African Palm-swift Cypsiurus parvus   20     
16.

7 
20 

15.

2 

11.

1 
50 

38.

9 
    24.56 20.00 x           U 

ORDER GRUIFORMES                                             

Family Rallidae                                             

Black Crake Amaurornis flavirostris             3 5.6         4.30 4.30               

African Crake Crex egregia                             x     R       

African Purple Swamphen 
Porphyrio 

madagascariensis 
          10 3 

11.

1 
0 

16.

7 
5.9 

11.

1 
8.26 10.00               

Common Moorhen Gallinula chloropus   
26.

7 
  10 

16.

7 
30 

21.

2 

22.

2 
50 

55.

6 
5.9   26.48 22.20 x       R     

Red-knobbed Coot Fulica cristata   
10

0 
75 70 

10

0 
90 97 

88.

9 
80 

94.

4 

88.

2 

88.

9 
88.40 88.90 x       C     

Family Gruidae                                             

Blue Crane Anthropoides paradiseus NT   25 5             
11.

8 

22.

2 
16.00 17.00               

ORDER CHARADRIIFORMES                                             

Family Burhinidae                                             

Spotted Thick-knee Burhinus capensis   6.7   15 
16.

7 
40 9.1 

11.

1 
40 

33.

3 

11.

8 

33.

3 
21.70 15.85 x FC R         

Family Recurvirostridae                                             

Pied Avocet Recurvirostra avosetta             
12.

1 

33.

3 
  5.6   

22.

2 
18.30 17.15               

Black-winged Stilt Himantopus himantopus   
13.

3 
        

57.

6 

66.

7 
10 

16.

7 
5.9 

22.

2 
27.49 16.70 x       U     

Family Charadriidae                                             

Common Ringed Plover Charadrius hiaticula             
33.

3 

22.

2 
        27.75 27.75 x       R     

White-fronted Plover Charadrius marginatus             6.1 5.6         5.85 5.85 x       R     

Chestnut-banded Plover Charadrius pallidus NT           
15.

2 

11.

1 
        13.15 13.15 x       R     

Kittlitz's Plover Charadrius pecuarius   
13.

3 
        

75.

8 

66.

7 
  

27.

8 
    45.90 47.25 x       U     
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Three-banded Plover Charadrius tricollaris   60 25 10 
33.

3 
30 

60.

6 
50 40 

38.

9 

47.

1 

66.

7 
41.96 40.00 x       O     

Crowned Lapwing Vanellus coronatus   
53.

3 
50 90 

33.

3 
40 

36.

4 

38.

9 
60 

55.

6 

82.

4 

77.

8 
56.15 53.30 x O       R   

Blacksmith Lapwing Vanellus armatus   
10

0 

10

0 
90 

10

0 
70 97 

88.

9 
90 

88.

9 

10

0 

88.

9 
92.15 90.00 x       FC     

African Wattled Lapwing Vanellus senegallus   20   20 
16.

7 
  3 

38.

9 
10 5.6 

29.

4 

44.

4 
20.89 20.00 x U   U   R   

Family Rostratulidae                                             

Greater Painted-snipe Rostratula benghalensis VU                 5.6     5.60 5.60               

Family Scolopacidae                                             

Ruddy Turnstone Arenaria interpres               5.6         5.60 5.60               

African Snipe Gallinago nigripennis   20 50     10 9.1 
11.

1 
20 5.6 

29.

4 

33.

3 
20.94 20.00 x     R       

Curlew Sandpiper Calidris ferruginea 
NT

* 
          

15.

2 

16.

7 
        15.95 15.95 x       R     

Little Stint Calidris minuta       5     
60.

6 
50   

11.

1 
  

11.

1 
27.56 11.10 x       U     

Ruff Ruff Calidris pugnax             
18.

2 

27.

8 
  

22.

2 
  

11.

1 
19.83 20.20 x       U     

Common Sandpiper Actitis hypoleucos   
13.

3 
    

16.

7 
  

12.

1 

11.

1 
10 

16.

7 
  

11.

1 
13.00 12.10 x       R     

Marsh Sandpiper Tringa stagnatilis             
12.

1 
5.6         8.85 8.85 x       R     

Common Greenshank Tringa nebularia               
16.

7 
10 

16.

7 

11.

8 

11.

1 
13.26 11.80 x       U     

Wood Sandpiper Tringa glareola   6.7 25 5   10   
11.

1 
10 

11.

1 
  

11.

1 
11.25 10.55 x       R     

Family Turnicidae                                             

Kurrichane Buttonquail Turnix sylvaticus                       
11.

1 
11.10 11.10               

Family Glareolidae                                             

Black-winged Pratincole Glareola nordmanni NT     5     
12.

1 

11.

1 
    5.9   8.53 8.50               
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Family Laridae                                             

Grey-headed Gull Larus cirrocephalus   
33.

3 
75 5   40 

81.

8 

66.

7 
70 

72.

2 
    55.50 68.35 x       U     

Lesser Black-backed Gull Larus fuscus             3 5.6         4.30 4.30 x       R     

Caspian Tern Sterna caspia VU           6.1 5.6         5.85 5.85               

White-winged Tern Chlidonias leucopterus             
27.

3 
5.6   5.6   

11.

1 
12.40 8.35 x       R     

Whiskered Tern Chlidonias hybrida             
24.

2 

22.

2 
10 

38.

9 
5.9 

22.

2 
20.57 22.20 x       R     

ORDER CICONIIFORMES                                             

Family Ciconiidae                                             

African Openbill Anastomus lamelligerus               5.6         5.60 5.60               

White Stork Ciconia ciconia   
13.

3 
25 5         10 

11.

1 
5.9   11.72 10.55               

ORDER SULIFORMES                                             

Family Anhingidae                                             

African Darter Anhinga rufa   
33.

3 
      10 

39.

4 

27.

8 
50 

55.

6 

11.

8 

44.

4 
34.04 36.35 x       U     

Family Phalacrocoracidae                                             

White-breasted Cormorant Phalacrocorax carbo   6.7   10   20 
60.

6 

33.

3 
40 

27.

8 
5.9 

44.

4 
27.63 27.80 x       R     

Reed Cormorant Phalacrocorax africanus   80 75 70 
10

0 
70 

87.

9 

77.

8 
90 

77.

8 

47.

1 

66.

7 
76.57 77.80 x       FC     

ORDER PELECANIFORMES                                             

Family Scopidae                                             

Hamerkop Hamerkop Scopus umbretta   
13.

3 
25 20 

16.

7 
  3 5.6   5.6   

33.

3 
15.31 15.00 x       O     

Family Ardeidae                                             

Grey Heron Ardea cinerea   
33.

3 
25 20   10 

27.

3 

38.

9 
20 

44.

4 

23.

5 

33.

3 
27.57 26.15 x       R     

Black-headed Heron Ardea melanocephala   
86.

7 

10

0 
80 

83.

3 
60 

69.

7 

44.

4 
90 

77.

8 

82.

4 

88.

9 
78.47 82.40 x FC       U   
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Goliath Heron Ardea goliath   6.7   5   10 
30.

3 

22.

2 
  

11.

1 
5.9   13.03 10.00 x       R     

Purple Heron Ardea purpurea   6.7   15   10 6.1 
11.

1 
20 

16.

7 

11.

8 

11.

1 
12.06 11.10 x       R     

Great Egret Egretta alba       5     3     
11.

1 
5.9   6.25 5.45               

Little Egret Egretta garzetta   
26.

7 
  10 

16.

7 
20 

18.

2 

11.

1 
30 

38.

9 

11.

8 

33.

3 
21.67 19.10 x       R     

Yellow-billed Egret Egretta intermedia   6.7 25 15   10 6.1 
16.

7 
30 

27.

8 

11.

8 

22.

2 
17.13 15.85 x       R     

Cattle Egret Bubulcus ibis   
66.

7 
50 45 

83.

3 
80 

45.

5 

44.

4 
80 

72.

2 

70.

6 

77.

8 
65.05 70.60 x O     FC R U 

Squacco Heron Ardeola ralloides       5   10 9.1 
16.

7 
  

16.

7 
  

11.

1 
11.43 10.55               

Green-backed Heron Butorides striata   6.7                     6.70 6.70 x       R     

Black Heron Egretta ardesiaca   6.7               
11.

1 
    8.90 8.90               

Little Bittern Ixobrychus minutus               5.6         5.60 5.60               

Black-crowned Night-Heron Nycticorax nycticorax       5   20           
11.

1 
12.03 11.10 x       R     

Family Threskiornithidae                                             

African Sacred Ibis Threskiornis aethiopicus   
73.

3 

10

0 
10 50 60 

33.

3 

27.

8 
80 

88.

9 

35.

3 

22.

2 
52.80 50.00 x       FC     

Southern Bald Ibis Geronticus calvus VU             5.6       
33.

3 
19.45 19.45               

Glossy Ibis Plegadis falcinellus   
26.

7 
50 15   10 

27.

3 

38.

9 
40 

44.

4 

23.

5 
  30.64 27.30 x       U     

Hadeda Ibis Bostrychia hagedash   
93.

3 

10

0 
85 

83.

3 

10

0 

69.

7 

66.

7 
80 

55.

6 

10

0 

88.

9 
83.86 85.00 x U   R O R U 

African Spoonbill Platalea alba   
33.

3 
  25 

16.

7 
40 

51.

5 

27.

8 
  

11.

1 

23.

5 

33.

3 
29.13 27.80 x       R     

ORDER ACCIPITRIFORMES                                             

Family Sagittariidae                                             
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Secretarybird Sagittarius serpentarius VU 6.7   30     
15.

2 
      

11.

8 
  15.93 13.50               

Family Accipitridae                                             

Yellow-billed Kite Milvus aegyptius             3           3.00 3.00               

Black-shouldered Kite Elanus caeruleus   
86.

7 

10

0 
90 

66.

7 
20 

72.

7 

38.

9 
70 

66.

7 

82.

4 

10

0 
72.19 72.70 x FC           

Long-crested Eagle Lophaetus occipitalis                   5.6     5.60 5.60               

African Fish-eagle Haliaeetus vocifer             
18.

2 

11.

1 
        14.65 14.65 x       R     

Jackal Buzzard Buteo rufofuscus       15   10   
16.

7 
  5.6   

22.

2 
13.90 15.00 x   R         

Steppe Buzzard Buteo vulpinus       25 
16.

7 
0 

24.

2 

11.

1 
10 5.6 

17.

6 

22.

2 
14.71 16.70 x O           

Black Sparrowhawk Accipiter melanoleucus       5     6.1           5.55 5.55               

African Marsh-harrier Circus ranivorus EN           6.1 
16.

7 
    5.9   9.57 6.10               

Pallid Harrier Circus macrourus NT   25 10               
11.

1 
15.37 11.10               

Black Harrier Circus maurus EN 6.7                     6.70 6.70               

Montagu's Harrier Circus pygargus                     
11.

8 
  11.80 11.80               

African Harrier-Hawk Polyboroides typus       5     3           4.00 4.00               

ORDER STRIGIFORMES                                             

Family Tytonidae                                             

Barn Owl Tyto alba             3           3.00 3.00               

Family Strigidae                                             

Marsh Owl Asio capensis     25 20     
15.

2 

22.

2 
30 

11.

1 
5.9 

66.

7 
24.51 21.10 x     R       

Spotted Eagle-owl Bubo africanus                       
11.

1 
11.10 11.10 x   R       R 

ORDER COLIIFORMES                                             

Family Coliidae                                             
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Speckled Mousebird Colius striatus   20       60     20 
55.

6 
    38.90 37.80 x           R 

Red-faced Mousebird Urocolius indicus   
33.

3 
  5   20       

27.

8 
    21.53 23.90 x           R 

ORDER BUCEROTIFORMES                                             

Family Upupidae                                             

African Hoopoe Upupa africana   
13.

3 
    

33.

3 
60       

11.

1 
    29.43 23.30               

Family Phoeniculidae                                             

Green Wood-hoopoe Phoeniculus purpureus     25 15   10 3     
16.

7 

11.

8 

11.

1 
13.23 11.80 x           R 

ORDER CORACIIFORMES                                             

Family Coraciidae (rollers)                                             

European Roller Coracias garrulus NT                           x R           

Family Alcedinidae                                             

Pied Kingfisher Ceryle rudis   
13.

3 
25 10   10 9.1 

22.

2 
  

22.

2 

11.

8 

11.

1 
14.97 11.80               

Giant Kingfisher Megaceryle maximus       5 
16.

7 
    

11.

1 
  

11.

1 
  

22.

2 
13.22 11.10               

Malachite Kingfisher Alcedo cristata               
16.

7 
10 

22.

2 
  

11.

1 
15.00 13.90 x       U     

ORDER PICIFORMES                                             

Family Lybiidae                                             

Black-collared Barbet Lybius torquatus   6.7   25 
16.

7 
10   5.6 10 

33.

3 

11.

8 

11.

1 
14.47 11.10               

Acacia Pied Barbet Tricholaema leucomelas           10             10.00 10.00               

Crested Barbet Trachyphonus vaillantii   20   10   30 
15.

2 
  20 

38.

9 
    22.35 20.00 x           R 

Red-throated Wryneck Jynx ruficollis   
13.

3 
  15   20 3     5.6     11.38 13.30 x           R 

ORDER FALCONIFORMES                                             

Family Falconidae                                             
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Lanner Falcon Falco biarmicus VU     5     3       
11.

8 
  6.60 5.00 x R           

Amur Falcon Falco amurensis   20   15 
16.

7 
10 

15.

2 

11.

1 
50 

55.

6 

11.

8 

44.

4 
24.98 15.95 x U           

Red-footed Falcon Falco vespertinus NT           3           3.00 3.00 x R           

Greater Kestrel Falco rupicoloides   6.7   10 
16.

7 
10 

15.

2 
      

23.

5 

33.

3 
16.49 15.20 x R           

Rock Kestrel Falco rupicolus   6.7   5     6.1       
17.

6 

11.

1 
9.30 6.70               

Lesser Kestrel Falco naumanni                     5.9   5.90 5.90               

ORDER PASSERIFORMES                                             

Family Malaconotidae                                             

Crimson-breasted Shrike Laniarius atrococcineus       5                 5.00 5.00               

Bokmakierie Telophorus zeylonus           20             20.00 20.00 x           R 

Family Laniidae                                             

Lesser Grey Shrike Lanius minor         
16.

7 
            

11.

1 
13.90 13.90               

Common (Southern) Fiscal Lanius collaris   
10

0 
75 90 

10

0 
80 

87.

9 

55.

6 

10

0 

10

0 

88.

2 

88.

9 
87.78 88.90 x O       R U 

Red-backed Shrike Lanius collurio       5     3   20   5.9 
11.

1 
9.00 5.90               

Family Corvidae                                             

Pied Crow Corvus albus   40   15 
16.

7 
20 

12.

1 

33.

3 
  

11.

1 

11.

8 

66.

7 
25.19 16.70 x R         U 

Cape Crow Corvus capensis   6.7   35 
33.

3 
  6.1       

23.

5 

22.

2 
21.13 22.85 x U           

Family Alaudidae                                             

Melodious Lark Mirafra cheniana 
NT

* 
          3           3.00 3.00               

Rufous-naped Lark Mirafra africana       5     3       
17.

6 
  8.53 5.00 x R           

Spike-heeled Lark 
Chersomanes 

albofasciata 
      20     3 5.6 20     

11.

1 
11.94 11.10 x R           
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Chestnut-backed Sparrowlark Eremopterix leucotis                     5.9   5.90 5.90               

Red-capped Lark Calandrella cinerea   
46.

7 
50 60 50 40 

57.

6 

55.

6 
30 

44.

4 

76.

5 

33.

3 
49.46 50.00 x FC           

Pink-billed Lark Spizocorys conirostris       15     6.1   10       10.37 10.00 x R           

Family Stenostiridae                                             

Fairy Flycatcher Stenostira scita       5   10             7.50 7.50               

Family Cisticolidae                                             

Zitting Cisticola Cisticola juncidis   
26.

7 
50 35 50 10 

51.

5 

27.

8 
60 

44.

4 

23.

5 

88.

9 
42.53 44.40 x C           

Desert Cisticola Cisticola aridulus             3   10       6.50 6.50               

Cloud Cisticola Cisticola textrix   
13.

3 
25 25 

33.

3 
  9.1 

11.

1 
20 

11.

1 

17.

6 

11.

1 
17.66 15.45 x FC           

Wing-snapping Cisticola Cisticola ayresii   
13.

3 
50 20 

16.

7 
  

15.

2 
5.6 10 

11.

1 

11.

8 
  17.08 13.30 x C           

Pale-crowned Cisticola Cisticola cinnamomeus             3     5.6 5.9 
11.

1 
6.40 5.75 x U   U       

Neddicky Cisticola fulvicapilla           10             10.00 10.00               

Wailing Cisticola Cisticola lais             3           3.00 3.00               

Levaillant's Cisticola Cisticola tinniens   
73.

3 

10

0 
80 

10

0 
10 

75.

8 

55.

6 
90 

44.

4 

76.

5 

10

0 
73.24 76.50 x O   C       

Tawny-flanked Prinia Prinia subflava             3 
11.

1 
10 

11.

1 
5.9   8.22 10.00               

Black-chested Prinia Prinia flavicans   20 25 25 
33.

3 
10 

18.

2 

11.

1 
  5.6 

11.

8 

22.

2 
18.22 19.10 x U       R U 

Family Acrocephalidae                                             

Great Reed-warbler 
Acrocephalus 

arundinaceus 
            3     5.6     4.30 4.30               

Lesser Swamp-warbler 
Acrocephalus 

gracilirostris 
  20   10   10 

18.

2 

22.

2 
50 

38.

9 
    24.19 20.00 x     U       

African Reed-warbler Acrocephalus baeticatus     25           30 
16.

7 
5.9   19.40 20.85 x     U       

Marsh Warbler Acrocephalus palustris                 10       10.00 10.00               
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Sedge Warbler 
Acrocephalus 

schoenobaenus 
            3   10       6.50 6.50               

Icterine Warbler Hippolais icterina                             x           R 

Family Locustellidae                                             

Little Rush-warbler Bradypterus baboecala             3     5.6     4.30 4.30               

Family Hirundinidae                                             

Barn Swallow Hirundo rustica   
33.

3 
50 30 

33.

3 
20 

51.

5 
50 70 

66.

7 

29.

4 

55.

6 
44.53 50.00 x FC   R     U 

White-throated Swallow Hirundo albigularis   
26.

7 
25 50 

66.

7 
50 

30.

3 

38.

9 
60 

61.

1 

41.

2 

55.

6 
45.95 50.00 x U   U       

Greater Striped Swallow Hirundo cucullata   
46.

7 
50 45 50 40 

33.

3 

22.

2 
80 

66.

7 

52.

9 

55.

6 
49.31 50.00 x FC R         

South African Cliff-swallow Hirundo spilodera   6.7 50 50 50   
54.

5 

61.

1 
  5.6 

35.

3 

66.

7 
42.21 50.00 x FC   R       

Rock Martin Hirundo fuligula   6.7           5.6 30   5.9   12.05 6.30 x           R 

Common House-martin Delichon urbicum             3           3.00 3.00 x U           

Brown-throated Martin Riparia paludicola   
33.

3 
50 40 

33.

3 
40 

42.

4 

27.

8 
30 

44.

4 

11.

8 

55.

6 
37.15 40.00 x R   U       

Banded Martin Riparia cincta             6.1         
11.

1 
8.60 8.60 x R           

Family Pycnonotidae                                             

Dark-capped Bulbul Pycnonotus tricolor   20 25 30   20 3   10 
11.

1 
    17.01 20.00 x           U 

Family Phylloscopidae                                             

Willow Warbler Phylloscopus trochilus   6.7               5.6     6.15 6.15               

Family Zosteropidae                                             

Cape White-eye Zosterops virens   
13.

3 
  5   30     10 

22.

2 
    16.10 13.30 x           U 

Family Sturnidae                                             

Common Myna Acridotheres tristis   
10

0 
50 35 50 70 

42.

4 

44.

4 
90 

94.

4 

11.

8 

55.

6 
58.51 50.00 x           FC 

Wattled Starling Creatophora cinerea   6.7 25   
16.

7 
40   5.6         18.80 16.70               
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Cape Glossy Starling Lamprotornis nitens   
13.

3 
  20   40 

18.

2 
    5.6   

22.

2 
19.88 19.10 x           U 

Pied Starling Spreo bicolor           20   5.6   5.6 
11.

8 

22.

2 
13.04 11.80               

Family Turdidae                                             

Karoo Thrush Turdus smithi   40   5   40       
55.

6 
    35.15 40.00 x           R 

Groundscraper Thrush Psophocichla litsipsirupa   6.7                     6.70 6.70               

Family Muscicapidae                                             

Mountain Wheatear Oenanthe monticola   6.7       30 9.1   10 
11.

1 
    13.38 10.00               

Capped Wheatear Oenanthe pileata   
33.

3 
50 65 

33.

3 
20 

18.

2 

33.

3 
10 5.6 

47.

1 

33.

3 
31.74 33.30               

Sickle-winged Chat Cercomela sinuata       5                 5.00 5.00               

Anteating Chat 
Myrmecocichla 

formicivora 
    25 55   20 

21.

2 

27.

8 
    

35.

3 

33.

3 
31.09 27.80 x U           

African Stonechat Saxicola torquatus   
10

0 

10

0 
95 

10

0 
20 

84.

8 

66.

7 
90 

66.

7 

10

0 

88.

9 
82.92 90.00 x FC       R   

Cape Robin-chat Cossypha caffra   
13.

3 
  20   10       

16.

7 
    15.00 15.00 x           R 

Spotted Flycatcher Muscicapa striata     25             
11.

1 
    18.05 18.05               

Fiscal Flycatcher Sigelus silens       15   20   5.6 10       12.65 12.50               

Family Ploceidae                                             

White-browed Sparrow-

weaver 
Plocepasser mahali   6.7         6.1       

23.

5 

11.

1 
11.85 8.90               

Cape Weaver Ploceus capensis             3     5.6 5.9   4.83 5.60               

Southern Masked-weaver Ploceus velatus   
93.

3 
50 95 

83.

3 
80 

69.

7 

61.

1 

10

0 

10

0 

94.

1 

88.

9 
83.22 88.90 x FC   U     U 

Red-billed Quelea Quelea quelea   
26.

7 
25 85 

10

0 
40 

27.

3 

44.

4 
30 

11.

1 

70.

6 

77.

8 
48.90 40.00 x O           

Southern Red Bishop Euplectes orix   
73.

3 
75 70 

10

0 
90 

66.

7 

72.

2 
90 

10

0 

82.

4 

88.

9 
82.59 82.40 x O   FC   U R 
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Common Name Scientific Name 

T
h

re
a
t 

S
ta

tu
s 

SABAP2 Pentads 

MEA

N 

MEDIA

N 

E
C

O
R

E
X

 2
0
2
1
 Assemblages 

2
6
2
0
_2

8
5
5
 

2
6
2
0
_2

9
0
0
 

2
6
2
5
_2

8
5
5
 

2
6
2
5
_2

9
0
0
 

2
6
2
5
_2

9
0
5
 

2
6
3
0
_2

8
5
5
 

2
6
3
0
_2

9
0
0
 

2
6
3
0
_2

9
0
5
 

2
6
3
0
_2

9
1
0
 

2
6
3
5
_2

8
5
5
 

2
6
3
5
_2

9
0
0
 

G
ra

ss
la

n
d

 

R
o

ck
y
 R

id
g

e
 

W
e
tl

a
n

d
 

O
p

e
n

 W
a
te

r 

C
u

lt
iv

a
ti

o
n

 

T
ra

n
sf

o
rm

e
d

 

Yellow-crowned Bishop Euplectes afer   
33.

3 
50 55 50 30 

27.

3 

33.

3 
70 

44.

4 

47.

1 

44.

4 
44.07 44.40 x U   FC   R   

Red-collared Widowbird Euplectes ardens   6.7       20             13.35 13.35               

White-winged Widowbird Euplectes albonotatus   6.7 75 15 
16.

7 
20 

15.

2 

22.

2 
10 

11.

1 

41.

2 

22.

2 
23.21 16.70 x     R   U   

Fan-tailed Widowbird Euplectes axillaris     25 20 50 0 
18.

2 

22.

2 
70 

38.

9 

17.

6 

66.

7 
32.86 23.60 x O       R   

Long-tailed Widowbird Euplectes progne   
93.

3 

10

0 
90 

10

0 
60 

60.

6 

72.

2 

10

0 

61.

1 

94.

1 

88.

9 
83.65 90.00 x C           

Family Estrildidae                                             

Orange-breasted Waxbill Amandava subflava     25   
16.

7 
  3   10 

11.

1 
  

11.

1 
12.82 11.10 x R   R       

Common Waxbill Estrilda astrild   
13.

3 
50 35 50 30 

12.

1 

16.

7 
60 

27.

8 

11.

8 

44.

4 
31.92 30.00 x U   O   R   

African Quailfinch Ortygospiza atricollis   20   45 
16.

7 
40 

39.

4 

16.

7 
20 

16.

7 

58.

8 

66.

7 
34.00 29.70 x FC           

Red-headed Finch Amadina erythrocephala   
13.

3 
      10   

11.

1 
  

22.

2 
5.9 

11.

1 
12.27 11.10 x           U 

Family Viduidae                                             

Pin-tailed Whydah Vidua macroura   
26.

7 
50 75 

66.

7 
20 

21.

2 

11.

1 
70 

66.

7 

29.

4 

66.

7 
45.77 50.00 x U   U   U   

Cuckoo Finch Anomalospiza imberbis                   5.6 5.9   5.75 5.75 x R           

Family Passeridae                                             

House Sparrow Passer domesticus   
66.

7 
  25   50 

18.

2 

11.

1 
80 

61.

1 

23.

5 

22.

2 
39.76 25.00 x           U 

Cape Sparrow Passer melanurus   
93.

3 

10

0 
75 

10

0 
80 

54.

5 

66.

7 

10

0 

10

0 

82.

4 

77.

8 
84.52 82.40 x FC       R O 

Southern Grey-headed 

Sparrow 
Passer diffusus   

26.

7 
  50 

33.

3 
20 

18.

2 
5.6 20 

27.

8 

35.

3 

44.

4 
28.13 27.25 x R       R U 

Family Motacillidae                                             

Cape Wagtail Motacilla capensis   
86.

7 

10

0 
60 

66.

7 
70 

84.

8 

72.

2 
60 

88.

9 

41.

2 

77.

8 
73.48 72.20 x       FC   U 

Yellow Wagtail Motacilla flava             3 5.6         4.30 4.30               
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Common Name Scientific Name 

T
h

re
a
t 

S
ta

tu
s 

SABAP2 Pentads 

MEA

N 

MEDIA

N 

E
C
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E
X
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1
 Assemblages 
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8
5
5
 

2
6
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0
_2

9
0
0
 

2
6
2
5
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8
5
5
 

2
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5
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9
0
0
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6
2
5
_2

9
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5
 

2
6
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0
_2

8
5
5
 

2
6
3
0
_2

9
0
0
 

2
6
3
0
_2

9
0
5
 

2
6
3
0
_2

9
1
0
 

2
6
3
5
_2

8
5
5
 

2
6
3
5
_2

9
0
0
 

G
ra

ss
la

n
d

 

R
o

ck
y
 R

id
g

e
 

W
e
tl

a
n

d
 

O
p

e
n

 W
a
te

r 

C
u

lt
iv

a
ti

o
n

 

T
ra

n
sf

o
rm

e
d

 

African Pipit Anthus cinnamomeus   
66.

7 
75 85 

66.

7 
50 

93.

9 

72.

2 
50 50 

88.

2 

77.

8 
70.50 72.20 x C       R   

Plain-backed Pipit Anthus leucophrys           10 3 5.6     5.9 
11.

1 
7.12 5.90               

Cape Longclaw Macronyx capensis   80 
10

0 
90 

10

0 
40 

84.

8 

77.

8 
70 

55.

6 

88.

2 

10

0 
80.58 84.80 x C           

Family Fringillidae                                             

Yellow-fronted Canary Crithagra mozambicus   
13.

3 
  25 

16.

7 
10 3 

11.

1 
20   

11.

8 
  13.86 12.55 x         R   

Black-throated Canary Crithagra atrogularis   
46.

7 
75 75   40 

39.

4 
50 40 

33.

3 

52.

9 

33.

3 
48.56 43.35 x FC       R R 

Yellow Canary Crithagra flaviventris   
13.

3 
  30   30 

15.

2 
5.6 30 

22.

2 
  

22.

2 
21.06 22.20 x U       U   

Streaky-headed Seedeater Crithagra gularis           10             10.00 10.00               

Cape Canary Serinus canicollis                             x R           

Family Emberizidae                                             

Cinnamon-breasted Bunting Emberiza tahapisi       5                 5.00 5.00               

TOTAL 221   
11

9 
75 

12

5 
80 

11

2 

15

7 

13

9 

10

7 

13

6 

12

1 

12

0 

117.3

6 
120.00 

14

5 
67 6 21 55 27 40 

                                              

EN = Endangered                                             

VU = Vulnerable                                             

NT = Near Threatened                                             

NT* = listed as NT by IUCN but not nationally                                           

 
  



90 
 

16.3 APPENDIX 2B. MACKINNON LIST SUMMARY DATA (AVIFAUNA) 
 

Species 

G
ra

s
s

la
n

d
 

R
o

c
k

y
 R

id
g

e
 

W
e

tl
a

n
d

 

O
p

e
n

 W
a

te
r 

C
u

lt
iv

a
ti

o
n

 

T
ra

n
s

fo
rm

e
d

 

T
o

ta
l 

R
e

c
o

rd
s
 

E
n

c
o

u
n

te
r 

R
a

te
 

Long-tailed Widowbird 25           25 0.02451 

Pin-tailed Whydah 3   3   5   11 0.01078 

Yellow Canary 4       4   8 0.00784 

Southern Red Bishop 6   11   3 1 21 0.02059 

White-winged Widowbird     1   3   4 0.00392 

Black-headed Heron 10       3   13 0.01275 

Western Cattle Egret 6   10   2 3 21 0.02059 

Helmeted Guineafowl 8 1     2 3 14 0.01373 

Southern Fiscal 8       2 3 13 0.01275 

Crowned Lapwing 8       2   10 0.00980 

Speckled Pigeon 5       2 7 14 0.01373 

Black-chested Prinia 5       2 3 10 0.00980 

Yellow-crowned Bishop 4   11   1   16 0.01569 

Common Waxbill 3   9   1   13 0.01275 

African Wattled Lapwing 3   4   1   8 0.00784 

Hadada Ibis 4   1 8 1 3 17 0.01667 

African Pipit 23       1   24 0.02353 

Ring-necked Dove 18       1 5 24 0.02353 

Swainson's Spurfowl 12 1     1   14 0.01373 

African Stonechat 12       1   13 0.01275 

Black-throated Canary 11       1 2 14 0.01373 

Cape Sparrow 10       1 8 19 0.01863 

Laughing Dove 9       1 4 14 0.01373 

Fan-tailed Widowbird 7       1   8 0.00784 

Red-eyed Dove 4       1 10 15 0.01471 

Egyptian Goose 2     10 1 1 14 0.01373 

Southern Grey-headed Sparrow 2       1 3 6 0.00588 

Yellow-fronted Canary         1   1 0.00098 

Levaillant's Cisticola 8   20       28 0.02745 

White-throated Swallow 5   4       9 0.00882 

Pale-crowned Cisticola 3   4       7 0.00686 

African Reed Warbler     4       4 0.00392 

Southern Masked Weaver 14   3     4 21 0.02059 

Spur-winged Goose 1   3 1     5 0.00490 

Brown-throated Martin 1   3       4 0.00392 

Lesser Swamp Warbler     3       3 0.00294 

Barn Swallow 13   2     4 19 0.01863 

African Snipe     2       2 0.00196 

South African Cliff Swallow 16   1       17 0.01667 

Orange-breasted Waxbill 1   1       2 0.00196 

African Crake     1       1 0.00098 

Marsh Owl     1       1 0.00098 

Cape Longclaw 23           23 0.02255 

Zitting Cisticola 23           23 0.02255 

Wing-snapping Cisticola 18           18 0.01765 

Cloud Cisticola 16           16 0.01569 

Quailfinch 16           16 0.01569 
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Species 

G
ra

s
s

la
n

d
 

R
o

c
k

y
 R

id
g

e
 

W
e

tl
a

n
d

 

O
p

e
n

 W
a

te
r 

C
u

lt
iv

a
ti

o
n

 

T
ra

n
s
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rm

e
d

 

T
o

ta
l 

R
e

c
o

rd
s
 

E
n

c
o

u
n

te
r 

R
a

te
 

Black-winged Kite 15           15 0.01471 

Greater Striped Swallow 11 1         12 0.01176 

Orange River Francolin 11           11 0.01078 

Red-capped Lark 11           11 0.01078 

Spotted Thick-knee 10 1         11 0.01078 

Diederik Cuckoo 9         4 13 0.01275 

Blue Korhaan 9           9 0.00882 

Red-billed Quelea 9           9 0.00882 

Common Buzzard 8           8 0.00784 

Common Quail 7           7 0.00686 

Amur Falcon 5           5 0.00490 

White-rumped Swift 4         5 9 0.00882 

Ant-eating Chat 4           4 0.00392 

Cape Crow 3           3 0.00294 

Common House Martin 3           3 0.00294 

Pied Crow 2         5 7 0.00686 

Little Swift 2         4 6 0.00588 

Pink-billed Lark 2           2 0.00196 

Spike-heeled Lark 2           2 0.00196 

Banded Martin 1           1 0.00098 

Cape Canary 1           1 0.00098 

Cuckoo-finch 1           1 0.00098 

European Roller 1           1 0.00098 

Greater Kestrel 1           1 0.00098 

Lanner Falcon 1           1 0.00098 

Red-footed Falcon 1           1 0.00098 

Rufous-naped Lark 1           1 0.00098 

Yellow-billed Duck       19     19 0.01863 

Red-knobbed Coot       17     17 0.01667 

Cape Wagtail       13   3 16 0.01569 

Reed Cormorant       15     15 0.01471 

Blacksmith Lapwing       14     14 0.01373 

Common Myna           11 11 0.01078 

African Sacred Ibis       10     10 0.00980 

Three-banded Plover       9     9 0.00882 

Cape Shoveler       7     7 0.00686 

Grey-headed Gull       5   1 6 0.00588 

Hamerkop       6     6 0.00588 

Red-billed Teal       6     6 0.00588 

African Darter       5     5 0.00490 

Rock Dove           5 5 0.00490 

Cape Starling           4 4 0.00392 

Cape White-eye           4 4 0.00392 

Common Greenshank       4     4 0.00392 

Dark-capped Bulbul           4 4 0.00392 

Glossy Ibis       4     4 0.00392 

Greater Flamingo       4     4 0.00392 

House Sparrow           4 4 0.00392 

Little Grebe       4     4 0.00392 
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Species 

G
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d
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R
a

te
 

African Black Duck       3     3 0.00294 

African Palm Swift           3 3 0.00294 

Black-winged Stilt       3     3 0.00294 

Kittlitz's Plover       3     3 0.00294 

Little Stint       3     3 0.00294 

Malachite Kingfisher       3     3 0.00294 

Red-headed Finch           3 3 0.00294 

Ruff       3     3 0.00294 

South African Shelduck       3     3 0.00294 

African Fish Eagle       2     2 0.00196 

Cape Teal       2     2 0.00196 

Common Moorhen       2     2 0.00196 

Common Ringed Plover       2     2 0.00196 

Common Sandpiper       2     2 0.00196 

Green Wood Hoopoe           2 2 0.00196 

Grey Heron       2     2 0.00196 

Karoo Thrush           2 2 0.00196 

Little Egret       2     2 0.00196 

Marsh Sandpiper       2     2 0.00196 

Red-faced Mousebird           2 2 0.00196 

Red-throated Wryneck           2 2 0.00196 

Spotted Eagle-Owl   1       1 2 0.00196 

Whiskered Tern       2     2 0.00196 

White-fronted Plover       2     2 0.00196 

White-winged Tern       2     2 0.00196 

Wood Sandpiper       2     2 0.00196 

African Spoonbill       1     1 0.00098 

Black-crowned Night Heron       1     1 0.00098 

Bokmakierie           1 1 0.00098 

Cape Robin-Chat           1 1 0.00098 

Chestnut-banded Plover       1     1 0.00098 

Crested Barbet           1 1 0.00098 

Curlew Sandpiper       1     1 0.00098 

Goliath Heron       1     1 0.00098 

Great Crested Grebe       1     1 0.00098 

Icterine Warbler           1 1 0.00098 

Intermediate Egret       1     1 0.00098 

Jackal Buzzard   1         1 0.00098 

Lesser Black-backed Gull       1     1 0.00098 

Lesser Flamingo       1     1 0.00098 

Mallard       1     1 0.00098 

Purple Heron       1     1 0.00098 

Rock Martin           1 1 0.00098 

Southern Pochard       1     1 0.00098 

Speckled Mousebird           1 1 0.00098 

Striated Heron       1     1 0.00098 

White-backed Duck       1     1 0.00098 

White-breasted Cormorant       1     1 0.00098 

White-faced Whistling Duck       1     1 0.00098 
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16.4 APPENDIX 3. CHECKLIST OF HERPETOFAUNA RECORDED FROM THE VICINITY OF 
THE PROJECT AREA 

Common Name Scientific Name 

2
6

2
8

B
D

 

2
6

2
8

D
B

 

2
6

2
9

A
C

 

2
6

2
9

C
A

 

E
C

O
R

E
X

 2
0

2
1

 

AMPHIBIANS             

Family Bufonidae             

Southern Pygmy Toad Poyntonophrynus vertebralis       1   

Red Toad Schismaderma carens     1     

Raucous Toad Sclerophrys capensis 3 2 2 2   

African Common Toad Sclerophrys gutturalis 4 2 3 2 x 

Family Hyperoliidae             

Bubbling Kassina Kassina senegalensis 2 1 1 1   

Rattling Frog Semnodactylus wealii 4 2 2 2   

Family Phrynobatrachidae             

Snoring Puddle Frog Phrynobatrachus natalensis   1 1 1   

Family Pipidae             

Common Platanna Xenopus laevis 2   1 2   

Family Ptychadenidae             

Striped Grass Frog Ptychadena porosissima         x 

Family Pyxicephalidae             

Delalande's River Frog Amietia delalandii 2 2 2 4 x 

Cape River Frog Amietia fuscigula 1 3 4 4   

Common Caco Cacosternum boettgeri 5 2 4 4   

Bronze Caco Cacosternum nanum         x 

Striped Stream Frog Strongylopus fasciatus   1 1     

Tremolo Sand Frog Tomopterna cryptotis 2 1   1   

Natal Sand Frog Tomopterna natalensis 1 1 1 1   

              

REPTILES             

Family Colubridae             

Red-lipped Snake Crotaphopeltis hotamboeia 3   4     

Rhombic Egg-eater Dasypeltis scabra     2     

Family Elapidae             

Rinkhals Hemachatus haemachatus   1   2 x 

Family Lamprophiidae             

Black-headed Centipede-eater Aparallactus capensis     1 1   

South African Slug-eater Duberria lutrix lutrix     1     

Spotted Harlequin Snake Homoroselaps lacteus 1         

Brown Water Snake Lycodonomorphus rufulus 1   1   x 

Cross-marked Grass Snake Psammophis crucifer     1     

Spotted Grass Snake Psammophylax rhombeatus 1   1   x 

Family Leptotyphlopidae             

Eastern Thread Snake Leptotyphlops scutifrons conjunctus 1 2 2 2   

Family Typhlopidae             

Bibron's Blind Snake Afrotyphlops bibronii 5   2   x 

Family Agamidae             

Southern Rock Agama Agama atra   3       

Family Cordylidae             

Common Girdled Lizard Cordylus vittifer   1       

Common Crag Lizard 
Pseudocordylus melanotus 

melanotus 
  4 1     

Family Gerrhosauridae             

Yellow-throated Plated Lizard Gerrhosaurus flavigularis 1 1       

Family Lacertidae             

Burchell's Sand Lizard Pedioplanis burchelli 3         

Family Scincidae             

Thin-tailed Legless Skink Acontias gracilicauda   1       

Cape Skink Trachylepis capensis 1   1 1   

Speckled Rock Skink Trachylepis punctatissima 2   2 1 x 

Common Variable Skink Trachylepis varia   1       

TOTAL   20 19 24 17 9 
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16.5 APPENDIX 4. IMPACT ASSESSMENT AND MITGATION MEASURES TABLES 

CONSTRUCTION PHASE 

Project 
Activity 

Location 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigate
d  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment AFTER 

Management 

Risk if 
mitigate

d  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

PROPOSED ACTIVITIES 

North 
Upcast 
and 
Downcas
t 
Ventilati
on Shafts 

Shondon
i Colliery 

- Farm 
Kromdra
ai 128 IS 
Portion 4 

Populations 
of avifauna 
Species of 

Conservation 
Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati
on Concern 

through 
noise 

disturbanc
e during 

constructio
n activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
construction 

activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
constructio
n activities 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determine
d by noise 
specialist) 

to be 
consistent

ly 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2 

  

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1 
  

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probability P5 Probability P5   
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

SHONDONI SHAFT COMPLEX 

Access 
Roads 

Shondo
ni Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 

Quantity/ 
Magnitude 

1 

Level 4 

Minimisatio
n (reduction 

of driving 
speed and 

night 
driving 

along access 
roads) 

Quantity/ 
Magnitude 

0 

Level 5 

Maximum 
speed limit 
of 40 km / 
hr on all 
dirt roads 

National Environmental 
Management: Biodiversity Act 

(10/2004) 
Life of Mine 

No 
mortalities 

of any 
fauna SCC 
through 

collisions 
with 

vehicles 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

2 

Only 
essential 
staff to be 
permitted 
to drive on 
access 
roads at 
night 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 1   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

9 
Severity 

Score 
7 

  

Consequen
ce 

C(I2
) 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P6 
Probabilit

y 
P5 

  

 
Security 
Fence and 
Access 
Offices, 
Workshops 
and 
Changehous
es 
Internal 
Roads and 
Parking 
Areas 
Man and 
Material 
Shaft 

Shondo
ni Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 
through 

noise 
disturbanc

e during 
operationa
l activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
operational 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
conveyors 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptable 
noise 

threshold 
(as 

determined 
by noise 

specialist) 
to be 

consistently 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

Infrastructu
re 
Ventilation 
Shaft 
Potable 
Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm 
Water 
Berms and 
Canals 

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

Fuel & Oil 
Storage 
Explosives 
Off-Load 
Area 
Coal 
storage in 
Surface 
Bunker 
Coal 
Stockpile 
and Throw-
Out Area 
Stomedust 
Dump 
Shondoni 
PCD  
Shondoni 
Incline PCD 
Surface 
Service 
Water 
Reservoir 
Capital 
Yard 
(Temporary 
storage of 
scrap 
metal) 
Iso Yard 
(Temporary 
storage of 
hazardous 

Shondo
ni Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 
through 

noise 
disturbanc

e during 
operationa
l activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
operational 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
conveyors 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptable 
noise 

threshold 
(as 

determined 
by noise 

specialist) 
to be 

consistently 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  



97 
 

OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

waste) 
Iso Yard 
(Temporary 
storage of 
general, 
domestic 
and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Conveyor 
System 

Shondo
ni Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 
through 

noise 
disturbanc

e during 
operationa
l activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
conveyors) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
conveyors 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptable 
noise 

threshold 
(as 

determined 
by noise 

specialist) 
to be 

consistently 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

Potable 
Water 
Supply 
System 

Shondo
ni Shaft 
Comple

x 

Populations 
of avifauna 
Species of 

Disturbanc
e or loss of 
population

s of 

Quantity/ 
Magnitude 

1 
Level 4 

Minimisatio
n (reduction 

in risk of 
collisions or 

Quantity/ 
Magnitude 

0 
Level 5 

Ensure that 
visibility of 
overhead 
transmissio

National Environmental 
Management: Biodiversity Act 

(10/2004) 
Life of Mine 

No 
mortalities 

of any 
avifauna 

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

3 
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

(Pipelines) 
Service 
Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Conservation 
Concern 

avifauna 
Species of 
Conservati

on 
Concern 
through 

collisions 
with 

overhead 
transmissi

on lines 

Extent/ 
Spatial 
Scale 

1 

electrocutio
n) 

Extent/ 
Spatial 
Scale 

1 

n lines is 
elevated 
through 
use of 
reflective 
devices and 
bird 
flappers  

SCC 
through 

collisions 
with 

overhead 
transmissio

n lines or 
electrocutio

ns  Duration 2 Duration 1 Fit pylons 
with anti-
perching 
devices 
such as 
metal 
spikes to 
reduce 
likelihood 
of birds 
perching 
and getting 
electrocute
d 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 3 I & AP’s 0   

Severity 
Score 

12 
Severity 

Score 
7 

  

Consequen
ce 

C(I3
) 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P4 

  

SIMUNYE SHAFT COMPLEX 

Access 
Roads 

Simuny
e Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 

Quantity/ 
Magnitude 

1 

Level 4 

Minimisatio
n (reduction 

of driving 
speed and 

night 
driving 

along access 
roads) 

Quantity/ 
Magnitude 

0 

Level 5 

Maximum 
speed limit 
of 40 km / 
hr on all 
dirt roads 

National Environmental 
Management: Biodiversity Act 

(10/2004) 
Life of Mine 

No 
mortalities 

of any 
fauna SCC 
through 

collisions 
with 

vehicles 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

2 

Only 
essential 
staff to be 
permitted 
to drive on 
access 
roads at 
night 
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 1   

Status 1 Status 1   

Legislation 1 Legislation 1   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

9 
Severity 

Score 
7 

  

Consequen
ce 

C(I2
) 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P6 
Probabilit

y 
P5 

  

 
Security 
Fence and 
Access 
Offices, 
Workshops 
and 
Changehous
es 
Internal 
Roads and 
Parking 
Areas 
Man and 
Material 
Shaft 
Infrastructu
re 
Ventilation 
Shaft 
Potable 
Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm 
Water 
Berms and 
Canals 
Service 

Simuny
e Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 
through 

noise 
disturbanc

e during 
operationa
l activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
operational 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
conveyors 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptable 
noise 

threshold 
(as 

determined 
by noise 

specialist) 
to be 

consistently 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

Water Dam 
(Top) 
Service 
Water Dam 
(Bottom) 

Fuel & Oil 
Storage 
Stonedust 
Dump 
Storage 
Yard 
(Temporary 
storage of 
hazardous 
waste) 
Storage 
Yard 
(Temporary 
storage of 
general, 
domestic 
and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Simuny
e Shaft 
Comple

x 

Populations 
of fauna 

Species of 
Conservation 

Concern 

Disturbanc
e or loss of 
population
s of fauna 
Species of 
Conservati

on 
Concern 
through 

noise 
disturbanc

e during 
operationa
l activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisatio
n (reduction 

in noise 
produced by 
operational 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced 
by 
conveyors 
to an 
acceptable 
threshold 
as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptable 
noise 

threshold 
(as 

determined 
by noise 

specialist) 
to be 

consistently 
achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislation 1 Legislation 0   

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Consequen
ce 

(C)I
2 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

Potable 
Water 
Supply 
System 
(Pipelines) 
Service 
Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Simuny
e Shaft 
Comple

x 

Populations 
of avifauna 
Species of 

Conservation 
Concern 

Disturbanc
e or loss of 
population

s of 
avifauna 

Species of 
Conservati

on 
Concern 
through 

collisions 
with 

overhead 

Quantity/ 
Magnitude 

1 

Level 4 

Minimisatio
n (reduction 

in risk of 
collisions or 
electrocutio

n) 

Quantity/ 
Magnitude 

0 

Level 5 

Ensure that 
visibility of 
overhead 
transmissio
n lines is 
elevated 
through 
use of 
reflective 
devices and 
bird 
flappers  

National Environmental 
Management: Biodiversity Act 

(10/2004) 
Life of Mine 

No 
mortalities 

of any 
avifauna 

SCC 
through 

collisions 
with 

overhead 
transmissio

n lines or 
electrocutio

ns  

Toxicity/ 
Severity 

3 
Toxicity/ 
Severity 

3 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

1 

Duration 2 Duration 1 
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OPERATIONAL PHASE 

Project 
Activity 

Locatio
n 

Environmen
tal Aspect 
(Receiving 

Environmen
t) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Manageme
nt 

Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manageme
nt 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementati
on 

Standard 
to be 

achieved 

transmissi
on lines 

Status 1 Status 1 Fit pylons 
with anti-
perching 
devices 
such as 
metal 
spikes to 
reduce 
likelihood 
of birds 
perching 
and getting 
electrocute
d 

Legislation 1 Legislation 1 

I & AP’s 3 I & AP’s 0   

Severity 
Score 

12 
Severity 

Score 
7 

  

Consequen
ce 

C(I3
) 

Consequen
ce 

C(I2
) 

  

Probabilit
y 

P5 
Probabilit

y 
P4 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Locatio
n 

Environme
ntal Aspect 
(Receiving 
Environme
nt) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Managemen
t Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manangem
ent 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementat
ion 

Standard 
to be 

achieved 

SHONDONI SHAFT COMPLEX 

Access 
Roads 

Shondon
i Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 

Quantity/ 
Magnitude 

1 

Level 4 

Minimisation 
(reduction of 
driving speed 

and night 
driving along 
access roads) 

Quantity/ 
Magnitude 

0 

Level 5 

Maximum 
speed limit 
of 40 km / 
hr on all dirt 
roads 

National Environmental 
Management: Biodiversity 

Act (10/2004) 

Decommissio
ning and Post-

Closure 

No 
mortaliti
es of any 

fauna SCC 
through 

collisions 
with 

vehicles 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

2 

Only 
essential 
staff to be 
permitted to 
drive on 
access roads 
at night 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 1   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
1 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

9 
Severity 

Score 
7 

  

Conseque
nce 

C(I
2) 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P6 
Probabilit

y 
P5 

  

Conveyor 
System 

Shondon
i Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 
conveyors) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Locatio
n 

Environme
ntal Aspect 
(Receiving 
Environme
nt) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Managemen
t Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manangem
ent 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementat
ion 

Standard 
to be 

achieved 

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

Potable 
Water 
Supply 
System 
(Pipelines) 
Service 
Water 
Reticulatio
n System 
(Pipelines) 
Electricity 
Supply 

Shondon
i Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 
conveyors) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

SIMUNYE SHAFT COMPLEX 

Access 
Roads 

Simunye 
Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 

Quantity/ 
Magnitude 

1 

Level 4 

Minimisation 
(reduction of 
driving speed 

and night 
driving along 
access roads) 

Quantity/ 
Magnitude 

0 

Level 5 

Maximum 
speed limit 
of 40 km / 
hr on all dirt 
roads 

National Environmental 
Management: Biodiversity 

Act (10/2004) 

Decommissio
ning and Post-

Closure 

No 
mortaliti
es of any 

fauna SCC 
through 

collisions 
with 

vehicles 

Toxicity/ 
Severity 

2 
Toxicity/ 
Severity 

2 

Only 
essential 
staff to be 
permitted to 
drive on 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Locatio
n 

Environme
ntal Aspect 
(Receiving 
Environme
nt) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Managemen
t Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manangem
ent 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementat
ion 

Standard 
to be 

achieved 

access roads 
at night 

Extent/ 
Spatial 
Scale 

1 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 1   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
1 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

9 
Severity 

Score 
7 

  

Conseque
nce 

C(I
2) 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P6 
Probabilit

y 
P5 

  

 
Security 
Fence and 
Access 
Offices, 
Workshops 
and 
Changehou
ses 
Internal 
Roads and 
Parking 
Areas 
Man and 
Material 
Shaft 
Infrastruct
ure 
Ventilation 
Shaft 
Potable 
Water 
Reservoir 
Attenuatio
n Dam/ 
Structure 
Storm 
Water 

Simunye 
Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 
decommissio

ning 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Locatio
n 

Environme
ntal Aspect 
(Receiving 
Environme
nt) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Managemen
t Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manangem
ent 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementat
ion 

Standard 
to be 

achieved 

Berms and 
Canals 
Service 
Water Dam 
(Top) 
Service 
Water Dam 
(Bottom) 

Fuel & Oil 
Storage 
Stonedust 
Dump 
Storage 
Yard 
(Temporar
y storage of 
hazardous 
waste) 
Storage 
Yard 
(Temporar
y storage of 
general, 
domestic 
and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Simunye 
Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 
decommissio

ning 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

Potable 
Water 
Supply 
System 
(Pipelines) 
Service 
Water 
Reticulatio
n System 
(Pipelines) 
Electricity 
Supply 

Simunye 
Shaft 

Complex 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 
decommissio

ning 
activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 
Activity 

Locatio
n 

Environme
ntal Aspect 
(Receiving 
Environme
nt) Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigat
ed  

Mitigation 
Type 

(Managemen
t Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigat

ed  

Manangem
ent 

Measures 

Legal Requirements/ 
Compliance with Standards 

Timeframe 
for 

Implementat
ion 

Standard 
to be 

achieved 

Duration 2 Duration 2   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 

  

PROPOSED ACTIVITIES 

North 
Upcast and 
Downcast 
Ventilation 
Shafts 

Shondon
i 

Colliery 
- Farm 

Kromdr
aai 128 

IS 
Portion 

4 

Populations 
of fauna 

Species of 
Conservatio
n Concern 

Disturbance 
or loss of 

populations of 
fauna Species 

of 
Conservation 

Concern 
through noise 
disturbance 

during 
decommissio
ning activities 

Quantity/ 
Magnitude 

1 

Level 5 

Minimisation 
(reduction in 

noise 
produced by 

decommisioni
ng activities) 

Quantity/ 
Magnitude 

0 

Level 5 

Reduce 
noise 
produced by 
conveyors 
to an 
acceptable 
threshold as 
determined 
by noise 
specialist 

To be determined by noise 
specialist 

Life of Mine 

Acceptabl
e noise 

threshold 
(as 

determin
ed by 
noise 

specialist
) to be 

consisten
tly 

achieved 

Toxicity/ 
Severity 

1 
Toxicity/ 
Severity 

0 

Extent/ 
Spatial 
Scale 

0 
Extent/ 
Spatial 
Scale 

1 
  

Duration 2 Duration 2   

Status 1 Status 1   

Legislatio
n 

1 
Legislatio

n 
0 

  

I & AP’s 1 I & AP’s 1   

Severity 
Score 

7 
Severity 

Score 
5 

  

Conseque
nce 

(C)I
2 

Conseque
nce 

C(I
2) 

  

Probabilit
y 

P5 
Probabilit

y 
P5 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

SHONDONI SHAFT COMPLEX 

 
Security Fence 
and Access 
Offices, 
Workshops 
and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 
Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm Water 
Berms and 
Canals 

Shondoni 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Fuel & Oil 
Storage 
Explosives Off-
Load Area 
Coal storage in 
Surface 
Bunker 
Coal Stockpile 
and Throw-
Out Area 
Stomedust 
Dump 
Shondoni PCD  
Shondoni 
Incline PCD 
Surface 
Service Water 
Reservoir 
Capital Yard 
(Temporary 
storage of 
scrap metal) 

Shondoni 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

Iso Yard 
(Temporary 
storage of 
hazardous 
waste) 
Iso Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Conveyor 
System 

Shondoni 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Underground 
Mining 

Shondoni 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Shondoni 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

SIMUNYE SHAFT COMPLEX 

 
Security Fence 
and Access 
Offices, 
Workshops 
and 
Changehouses 
Internal Roads 
and Parking 
Areas 
Man and 
Material Shaft 
Infrastructure 
Ventilation 

Simunye 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

Shaft 
Potable Water 
Reservoir 
Attenuation 
Dam/ 
Structure 
Storm Water 
Berms and 
Canals 
Service Water 
Dam (Top) 
Service Water 
Dam (Bottom) 

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Fuel & Oil 
Storage 
Stonedust 
Dump 
Storage Yard 
(Temporary 
storage of 
hazardous 
waste) 
Storage Yard 
(Temporary 
storage of 
general, 
domestic and 
industrial 
waste) 
Sewage 
Treatment 
Plant 
Oil and Silt 
Traps 

Simunye 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Underground 
Mining 

Simunye 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   



111 
 

POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

Potable Water 
Supply System 
(Pipelines) 
Service Water 
Reticulation 
System 
(Pipelines) 
Electricity 
Supply 

Simunye 
Shaft 

Complex 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

PROPOSED ACTIVITIES 

Underground 
Mining (Block 

8 North) 

Shondoni 
Colliery - 
Block 8 
North 

Reserve 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
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POST CLOSURE PHASE 

Project 
Activity 

Location 

Environmental 
Aspect 

(Receiving 
Environment) 

Affected 

Potential 
Impact 

Impact 
Assessment 

BEFORE 
Management 

Risk if 
not 

mitigated  

Mitigation 
Type 

(Management 
Objective/ 
Outcome) 

Impact 
Assessment 

AFTER 
Management 

Risk if 
mitigated  

Manangement 
Measures 

Legal 
Requirements/ 

Compliance 
with Standards 

Timeframe for 
Implementation 

Standard 
to be 

achieved 

Consequence   Consequence   

Probability   Probability   

West Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Brakspruit 

359 IR 
Portions 8 

& 11 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   

North Upcast 
and Downcast 

Ventilation 
Shafts 

Shondoni 
Colliery - 

Farm 
Kromdraai 

128 IS 
Portion 4 

No predicted 
post-closure 
impacts on 

faunal 
assemblages 

  

Quantity/ 
Magnitude 

  

    

Quantity/ 
Magnitude 

  

          

Toxicity/ 
Severity 

  
Toxicity/ 
Severity 

  

Extent/ 
Spatial Scale 

  
Extent/ 

Spatial Scale 
  

Duration   Duration   

Status   Status   

Legislation   Legislation   

I & AP’s   I & AP’s   

Severity 
Score 

  
Severity 

Score 
  

Consequence   Consequence   

Probability   Probability   
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16.6 APPENDIX 5. CV OF SPECIALISTS 
 
Name      : Warren Lee McCleland 
Profession     : Terrestrial Ecologist     
Date of Birth     : 7 Sep 1972 
Name of Firm     : ECOREX Consulting Ecologists cc 
Position in Firm    : Sole Member 
Years with firm    : 11 
Nationality     : South African 
 
Qualifications :           

• N.Dip. [Nature Conservation] 
 

Cape Peninsula University of Technology 
 

1993 
 

Membership in Professional Societies:  

• South African Association of Botanists 

• International Association for Impact Assessment (SA) 

• South African Council for Natural Scientific Professions (Reg.No.003973) 

  

Languages :  
 Speaking Reading Writing 
English (home): Excellent Excellent Excellent 
Afrikaans: Good Good Good 
isiZulu: Good Fair Fair 
siSwati: Fair Poor Poor 

 
Countries of Work Experience :   Angola, Botswana, Democratic Republic of the Congo, Kenya, 

Lesotho, Liberia, Malawi, Mali, Mozambique, Namibia, Republic of 
Guinea, Sierra Leone, South Africa, Swaziland, Tanzania, Zambia, 
Zimbabwe, Morocco, Afghanistan.  

 

 
RELEVANT EXPERIENCE & ACHIEVEMENTS 

• 15 years experience in conducting baseline surveys, data analysis and report writing in various biomes in 

southern and tropical Africa, particularly savannah, forest and grassland biomes. 

• 5 years experience game reserve management (KwaZulu-Natal, Mpumalanga) 

• Co-author of acclaimed Field Guide to Trees and Woody Shrubs of Mpumalanga & Kruger National 

Park, Jacana Publishers, 2002. 

• Specialist knowledge of identification of plants, mammals, birds, reptiles and frogs. 

• Experience in reporting according to IFC Performance Standards for numerous international projects in 

Sierra Leone, Angola, Democratic Republic of the Congo, Kenya, Republic of Guinea, Tanzania, Malawi, 

Mali, Mozambique and Zambia. 

• Accredited with the discovery of a number of new plant species, most notably Gladiolus diluvialis Goldblatt 

& Manning (Fish River Canyon, Namibia), Streptocarpus sekhukhuniensis ms (Stoffberg, Mpumalanga – 

manuscript currently being edited), Zygotritonia atropurpurea Goldblatt & Manning (Kalungwishi River, 

Zambia) and Barleria lebomboensis Darbyshire, McCleland & Froneman (Lebombo Mts, Swaziland). 

• 2014 Recipient of the Marloth Medal from the Botanical Society of South Africa for co-authoring the 

Kruger tree field guide. 

 

 

Employment Record: 

2005 - present ECOREX Consulting Ecologists CC Ecologist; Sole Member 
2001 - 2005 Lawson’s Birding Tours Specialist Guide 
2000 - 2001 Escarpment Ecological Consultants cc Founder Director 
1996 – 2000 Crystal Springs Game Reserve Reserve Manager 
1995 Mutemwa Lodge, western Zambia Lodge manager, guide 
1993 - 1994 Natal Parks Board Cadet field ranger 
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SELECTED RECENT PROJECTS & EXPERIENCE 

 

2018 Flora survey of proposed mining areas, Silver Hills Concession, Tubmanburg
Enviro-Insight - Luke Verburgt (luke@enviro-

insight.co.za)

2018 Flora survey of potential biodiversity offset areas, New Liberty Gold Mine, Tubmanburg
Enviro-Insight - Luke Verburgt (luke@enviro-

insight.co.za)

2019 Biodiversity Baseline Study and Impact Assessment for Kobada Gold Mine, Yanfolila
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

2014 Biodiversity Baseline Study and Impact Assessment for Kalana Gold Mine, Yanfolila
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

2013 Biodiversity Baseline Study and Impact Assessment for Fekola Gold Mine, Fedougou
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

Republic of 

Guinea
2017 Biodiversity Baseline Study and Impact Assessment for Tri-K Gold Mine, Loila

ABS Africa – Fanie Coetzee (fanie@abs-

africa.co.za)

Sierra Leone 2011 Biodiversity Baseline Study and Impact Assessment for Marampa Iron Ore Mine, Lunsar SRK (U.K.) - Nicola Rump (nrump@srk.co.uk)

2018 Flora survey of oil and gas pipeline, Turkwell (Turkana) Golder - Warren Aken (waken@golder.co.za)

2019 Riparian vegetation survey for an agricultural scheme, Embu and Chuka Districts
Ecotone - Michiel Jonkers (michiel@eco-

tone.co.za)

Tanzania 2011
Biodiversity Baseline Study and Impact Assessment for Mkuju River Uranium Project, 

Selous Game Reserve, Songea

Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)

Angola 2013
Biodiversity Management Plan for the raising of the Cambambe Dam wall, Kwanza 

River, Dondo

ERM – Jessica Hughes 

(jessica.hughes@erm.com)

2016 Biodiversity Baseline Study and Impact Assessment for Kipoi Copper Mine, Likasi Golder - Warren Aken (waken@golder.co.za)

2014 Biodiversity Baseline Study and Impact Assessment for Pumpi Copper Mine, Kolwezi
Epoch Resources – Fanie Coetzee 

(fanie@epochresources.co.za)
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EWR  Ecological Water Requirement 

EMP  Environmental Management Plan 

FEPA   Freshwater Ecosystem Priority Areas 

FRAI   Fish Response Assessment Index 

FROC   Frequency of Occurrence (fish species) 

FSA   Fish Support Area 

GNR  General Notice Regulation 

GPS   Global Positioning System 

GSM   Gravel, Sand and Mud 

IHI  Index of Habitat Integrity 

IUCN  International Union for Conservation of Nature 

IHAS  Integrated Habitat Assessment System 

IWULA   Integrated Water Use Licence Application 

IWWMP Integrated Water and Waste Management Plan  

MIRAI  Macroinvertebrate Response Assessment Index 

MPRDA  Mineral and Petroleum Resources Development Act, 28 of 2002 

NEMA   National Environmental Management Act, 107 of 1998 

NEMBA  National Environmental Management: Biodiversity Act, 10 of 2004 

NEMWA National Environmental Management: Waste Act, 59 of 2008 

NFEPA   National Freshwater Ecosystem Priority Areas 

NWA  National Water Act, 36 of 1998 

PCD  Pollution Control Dam 

PES  Present Ecological State  

REC  Recommended Ecological Category 

RQO  Pollution Control Dam 

RWD  Return Water Dam 

SASS5  South African Scoring System, Version 5 

SQ  Sub-quaternary reach 

TDS   Total Dissolved Salts 

TEC  Target Ecological Category 

TPC  Threshold of Potential Concern 

WUL  Water Use Licence 

WWTP  Waste Water Treatment Plant 
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Executive Summary 

Sasol Mining wishes to expand its operations to a New Block 8 North Reserve. In addition, Sasol 

Mining wishes to split the approved 2011 integrated EMP report/ document into two separate 

management plans in order to facilitate the management of a decommissioning mine 

(decommissioning phase), namely Middelbult Colliery and an operational mine, namely Shondoni 

Colliery. 

 

The proposed project requires Environmental Authorisation (EA) in terms of the provisions of the 

MPRDA, NEMA and the National Water Act (Act No. 36 of 1998; NWA). These applications require 

a Scoping and Environmental Impact Assessment and Reporting (S&EIR) Process as provided for 

in the 2014 Environmental Impact Assessment (EIA) Regulations (GNR 982 of 04 December 2014), 

as amended.  

 

As part of this process, an aquatic ecosystem assessment is required to characterise the aquatic 

ecosystems and establish the baseline status (present ecological status) of aquatic ecosystems 

within the study area, based on existing and new data. 

 

The Sasol Mining study area falls within the Upper Vaal River (C) water management area (WMA) 

within secondary catchment C1.  The study area is drained by the Waterval River and various of its 

tributaries (including the Rolspruit, Bankspruit, Grootspruit, Trichardspruit, Klipspruit and Kaalspruit). 

The study area falls mainly within quaternary catchment C12E which is drained by the Waterval 

River, a tributary of the Vaal River. The Kaalspruit also flows through the study area within quaternary 

C12F (drained by the Waterval River).  

 

The results discussed in this report were based on two surveys (July and October 2020), followed 

by a wetland survey in February 2021 to assess ox-bow lakes. Historical data from 2010 (Wetland 

Consulting Services 2010) and 2002 (Palmer and Engelbrecht 2002) was also considered.  

 

Sites were sampled upstream and downstream of Sasol activities in the Rolspruit, Waterval River, 

Grootspruit, Trichardtspruit, Bankspruit and Kaalspruit sub-catchments. The baseline assessment 

was based on: on-site water quality measurements (electrical conductivity, pH, temperature and 

oxygen) with limited laboratory analysis (major salts and ICP scans for metals), aquatic 

macroinvertebrates (using SASS5, IHAS and MIRAI), habitat integrity (using the IHI) and fish (FRAI).  

 

PRESENT ECOLOGICAL STATE  

 

Waterval River 

Throughout the Waterval River, water quality has been affected by domestic waste water and 

sewage effluent. This was particularly evident at site WV1, which had a high ammonium 

concentration and a very low diversity of aquatic macroinvertebrates (including an abundance of 

chironomid midges and oligochaetes, typically found in sewage-affected watercourses) and a 

complete absence of fish. Overall, the upper reach was considered Category D-E (Largely to 

Seriously Modified). 

 

The most downstream reach of the Waterval River was considered PES D/E for aquatic 

macroinvertebrates and PES E for fish (Largely Modified to Seriously Modified). This site is clearly 
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impacted by inflows from the Grootspruit. Ammonium and phosphate concentrations were high, 

indicating sewage and domestic wastewater. Diversity of aquatic macroinvertebrates was low, and 

fish were completely absent during July 2020. Conditions in the Waterval River have deteriorated 

from Moderately Modified (PES C) in 2010 (WCS 2010) to Largely to Seriously Modified (PES D to 

E) in 2020. Clearly the reserve is not being met in the Waterval River, in terms of aquatic biota. 

 

Rolspruit 

The ecological integrity of the Rolspruit was found to be relatively high and was classified as PES 

B-C (Largely Natural to Moderately Modified). Water quality was relatively good in the Rolspruit, with 

only minor agricultural impacts being evident (mainly from farm dams and weirs). The stream clearly 

plays an important role in augmenting flows and improving water quality in the receiving Waterval 

River, which has been heavily impacted by decreased flows (due to various activities including 

underground mining) and domestic effluent and sewage.  

 

The Rolspruit will be affected by the proposed mining expansions which may cause decreased flows 

(due to drawdown and dewatering) and ingress (due to subsidence). This will reduce the Rolspruit’s 

ability to contribute to improved flows and water quality in the receiving Waterval River, contributing 

to a further decline in water quality and ecological integrity in the Waterval River. 

 

Grootspruit and its Tributaries 

The upper reaches of the Grootspruit (GS1), Trichardtspruit (TS) and Klipspruit (KS) are still 

relatively intact with a PES of Moderately Modified to Largely Modified (PES C-D) in terms of habitat 

integrity and aquatic macroinvertebrates.  

 

Further downstream, the PES deteriorates due with site GS2 being severely impacted by tailings 

dams and non-Sasol mining activities, as well as erosion due to road crossings and flow 

modifications. Salt concentrations were very high and may have been limiting to sensitive species. 

The middle reach of the Grootspruit was classified PES D (Largely Modified) for aquatic 

macroinvertebrates and PES F (Critically Modified) for fish. No fish were sampled at site GS2. 

 

The Evanderspruit has been significantly impacted by domestic effluent originating from Evander 

Town and its wastewater treatment works. No aquatic macroinvertebrates or fish were sampled from 

this site in July 2020 pointing to Critically Modified conditions. Ammonium and salt concentrations 

were high at this site and oxygen concentrations were very low, all of which would have been limiting 

to aquatic biota. (Ammonium can form toxic ammonia under certain conditions). 

 

Downstream of the confluences with the Evanderspruit and the Kleinspruit, the Grootspruit (sampled 

at site S6) was considered PES E to F (Seriously to Critically Modified). Only three common, tolerant 

aquatic macroinvertebrate taxa were sampled and no fish. This site is severely impacted by sewage 

effluent from Embalenhle, which exacerbates cumulative water quality impacts due to all mining and 

residential activities upstream. 

 

Bankspruit 

During the 2010 survey (Wetland Consulting Services 2010), the Bankspruit was found to be highly 

sensitive and important, with near-pristine conditions present (PES A-B). It was recommended that 

it be given priority conservation status, with only low risk activities permitted. In addition, the 
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temporary oxbow lakes associated with the Bankspruit “should be regarded as important and 

sensitive ecosystems for their role in supporting and enhancing biodiversity”. It was recommended 

that incised reaches of the Bankspruit and Waterval River be rehabilitated to restore the hydrology 

that supports these oxbow lakes. 

 

During 2020, the PES of the Bankspruit had deteriorated to a Category C-D (Moderately to Largely 

Modified for aquatic macroinvertebrates and PES E (Seriously Modified) for fish. This deterioration 

appears to be a response to decreased flows. The channel has become increasingly eroded and 

incised and the diversity of aquatic macroinvertebrate and fish was relatively low. It is uncertain 

whether these reduced flows are due to undermining, which may cause loss of surface water due to 

subsidence and a lowering of the water table due to dewatering. No major new surface activities 

were evident, when compared to 2010. A follow up survey after a prolonged period of wetness (end 

of the rainy season) is recommended. 

 

The Bankspruit may benefit from rehabilitation interventions to restore wetland hydrology and 

functionality, including biodiversity support. 

 

Kaalspruit 

The Kaalspruit showed the same trend as the Bankspruit, deteriorating from PES B – C (Largely 

Natural to Moderately Modified) in 2010 to PES C - D (Moderately to Largely Modified) during 2020. 

While habitats were largely intact, flows were very low and water quality impacts (increased salinity) 

were evident at the downstream site, resulting in a relatively low diversity of aquatic 

macroinvertebrates. Fish were completely absent from the Kaalspruit during July 2020. It is uncertain 

whether these reduced flows are due to undermining, which may cause loss of surface water due to 

subsidence and a lowering of the water table due to dewatering.  

 

SUMMARY OF BASELINE ENVIRONMENT 

 

Based on the aquatic assessment conducted in 2020, most sites in the study area were considered 

PES D (Largely Modified), with the notable exception of the Rolspruit, which was the only 

watercourse in a relatively good condition, being considered Largely Natural to Moderately Modified 

(PES B/C).  Many of the watercourses have lost their ecological functionality and merely act as 

conduits of water, rather than supporting aquatic life. 

 

There has been a pronounced decline in PES in all watercourses since the 2002 and 2010 surveys. 

Conditions in the Waterval River have deteriorated from Moderately Modified (PES C) in 2010 (WCS 

2010) to Largely to Seriously Modified (PES D to E) in 2020.  

 

The Reserve Determination for the Upper Vaal River catchment gives the Recommended Ecological 

Category (REC) for the Waterval River in quaternary catchment C12D (RU46) as PES Category C 

(Moderately Modified) (DWS 2016). The REC for the Waterval River immediately downstream of the 

study area (quaternary C12F) is specified as PES Category D (Largely Modified) (DWS 2016, 2020). 

The Resource Quality Objectives (RQOs) are given in Table 24 for ease of reference. 

 

This RQO for PES has clearly not been met in quaternary C12D and any further deterioration in the 

Waterval River within this catchment may lead to the RQO in the downstream catchment (C12F) 

also not being met.  
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Any further declines in PES may result in the loss of ecological resilience (or ability to recover when 

conditions improve) and there may be an irreversible loss of aquatic biota and ecological integrity.  

 

The current study confirmed that the fish assemblage in the study area is currently under severe 

stress and urgent steps should be taken by the relevant authorities to intervene, rehabilitate and 

address the point and diffuse sources of concern.  These rivers systems should not be exposed to 

further stressors. 

 

 

PES of watercourses in the study area based on aquatic macroinvertebrates (MIRAI) and fish (FRAI) in 
2020. 

 PES (Aquatic 
Macroinvertebrates) 

PES (fish) 

Rolspruit B/C B/C 
Waterval (WV-US, WV 1) E F 
Waterval (WV 2 and 3) D/E E 
Bankspruit (BS1, BS2) D E 
Kaalspruit (KS1, KS2) D F? 
Grootspruit (GS1, GS2) D F 
Evanderspruit (GS1B) F F 
Grootspruit (S6) E/F  
Trichardtspruit (TS, KS) D  

 

The Rolspruit currently plays an important role in augmenting flows and improving water quality in 

the receiving Waterval River. For this reason, the Rolspruit is considered of high ecological 

importance. Should the river and its wetland tributaries be undermined, it is likely that flows will 

diminish (due to drawdown and subsidence) which will result in a loss of habitat, a decline in water 

quality (through reduced dilution) and a loss of sensitive species. These impacts will be transferred 

to the receiving Waterval River, causing an irreversible loss of biodiversity and resilience (or ability 

to recover when conditions improve). 

 

In addition, several oxbow lakes associated with the Rolspruit, Bankspruit and Waterval River 

support specialised pan-adapted species which increase the biodiversity of the watercourses and 

their adjacent floodplains and support animals higher up in the food chain (such was frogs, otter and 

waterbirds). The specialised and sensitive nature of these pan-adapted invertebrate fauna justifies 

classifying these ox-bow lakes as sensitive and important ecosystems worthy of protection.  

 

IMPACT ASSESSMENT 

Undermining of watercourses may result in decreased flows due to drawdown (a lowering of the 

water table due to mine dewatering) and subsidence (ingress of surface water to groundwater). This 

decrease in surface flow exacerbates water quality impacts (because there is less dilution) and 

impacts on habitats (shallower pools, longer no-flow periods, decreased erosion, higher salinities 

and nutrient concentrations and loss of lateral connectivity).  

 

Based on Groundwater modelling data included in the Draft Groundwater Specialist Report 

(Geostratum 2021), the drawdown cones of depression adjacent to the Waterval and Grootspruit 

Rivers will cause a decline in inflows into the Waterval River as mining progresses (based on data 
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given for 2050). Reduced inflows into the Waterval River will exacerbate existing impacts to water 

quality. 

 

The approximate drop in base flows during the dry season (when water levels are at their lowest) is 

likely to be a 2.67% and 7.7% reduction in dry season flows in the middle Waterval River (upstream 

of the confluence with the Grootspruit) and the Grootspruit respectively.  Therefore, the receiving 

reach if the Waterval River, downstream of the confluence, will have an approximate 10% reduction 

in dry season flows. This is likely to have a notable impact on water quality (reduced dilution) and 

habitat availability and suitability in the Waterval River at the downstream end of the study area. 

Considering that this reach is already PES D/E, it is uncertain whether further declines in water 

quantity can be considered sustainable and whether the biota will be able to recover once conditions 

improve.  

 

The Rolspruit and upper reach of the Waterval River may also experience a drop in base flows due 

to mine dewatering. The projected drop in base flows during the dry season (when flow and water 

quality are likely to become limiting) is estimated to be about 3.64% of the Rolspruit. While the 3.64% 

reduction in flows in the Rolspruit during the dry season may not be significant when considered on 

its own, the cumulative impacts to an already-stressed Waterval River (which will receive reduced 

inflows from the Rolspruit) may be significant, especially in light of its existing poor ecological integrity 

(PES D/E). As discussed above, the Waterval River at the downstream end of the study area will 

experience an approximate 10% reduction in dry season flows. 

 

Additional surface water may be lost due to subsidence (where strata collapse into mined out voids, 

causing sinkholes to form at the surface). These sinkholes may intercept surface water or perched 

groundwater that would otherwise flow towards a receiving watercourse (either as surface runoff or 

as subsurface seepage). This may further be accompanied by a loss of surface water to groundwater 

as intercepted water percolates from the sinkholes through fractures in the bedrock (caused by the 

collapse) into the underground voids.  This water will effectively be removed from the landscape, 

causing decreased flows in receiving watercourses.  

 

The indirect effect of this impact includes a decline in habitat availability (e.g. pool depth, lateral 

connectivity with marginal vegetation) and water quality (as a result of reduced dilution). Certain 

species may be affected and may lead to a decline in biodiversity and ecological integrity of aquatic 

ecosystems. 

 

The severity of this impact is difficult to assess as it will depend on the depth of the coal seam, the 

extraction method, the nature of the soils and the extent and hydrology of the wetlands overlying 

mined out areas. It will be essential to determine the risk of subsidence beneath all delineated 

wetlands and to avoid undermining of channeled wetlands and watercourses.  

 

Once mining ceases, the underground workings will fill with water and eventually start to decant.  

There is a risk that contaminated water will migrate from the underground workings into surrounding 

groundwater or into adjacent surface waterbodies. The draft Groundwater Specialist Report 

(Geostratum 2021) estimates the Acid Rock Drainage will peak during the post closure phase when 

the mine is flooding (and dewatering has ceased). Based on the modelled assumption of no 

subsidence, no significant contaminant plume is expected. However, the report recommends that 

the subsidence risk assessment be conducted for an accurate prediction of groundwater 

contamination.  
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It is understood that the risk of decant for Sasol underground mining is low (Geostratum 2021). 

However, should dilution in the Waterval River be inadequate, this may contribute to a further decline 

in water quality and toxicity to aquatic biota. 

 

Various surface activities are likely to result in reduced water quality in receiving watercourses. 

These include contamination due to leaks, spills, seepage, erosion due to stockpiles, pipelines, 

pollution control dams, hazardous substances and waste, etc.  These may cause a decline in 

ecological integrity in receiving watercourses.  

 

The cumulative impacts within this study area are considered to be highly significant. The main 

impacts to aquatic biota are due to sewage effluent associated with formal and informal settlements. 

Gold mining tailings dams have further resulted in high salt and metal concentrations, particularly in 

the Grootspruit.  Impacts due to Sasol mining (although less significant) have added to these existing 

impacts, together with agricultural activities and farm dams.   

 

Considering the poor ecological integrity of the Waterval River, mining expansions within this 

catchment are likely to result in decreased flows and further declines in water quality. While the 

significance of these impacts may not be high when considered individually, the cumulative impacts 

are likely to be push the PES to below the RQO (Category C/D for quaternary C12D and C12F 

respectively). Should the PES decline to a Category E, there may be irreversible biodiversity losses 

and an inability to recover once conditions improve. These impacts will be transferred further 

downstream to the Vaal River. 

 

MITIGATION AND MANAGEMENT 

While impacts due to dewatering, subsidence and decant from Sasol mining activities are difficult to 

quantify in terms of aquatic ecosystems (particularly in terms of drawdown and subsidence), what is 

clear is that further developments in the catchment should proceed with the utmost caution and every 

effort to mitigate the existing impacts will reduce cumulative impacts associated with any future 

developments in the catchment. 

 

The main impacts to the Waterval Catchment are related to sewage effluent from formal and informal 

residential areas. The sustainability of the Waterval River - and of future developments in this 

catchment - will depend on these issues being resolved. Left unresolved, the Waterval River will 

continue to decline, leading to irreversible loss of species and ecological processes. Rehabilitation 

will then require significant physical interventions at great cost (which may not be feasible). 

 

We therefore recommend the following: 

1. Ways to facilitate municipalities to maintain and repair faulty sewage treatment facilities 

should be sought. This could include the provision of expertise and manpower to assist and 

advise, and/or financial contributions.   

2. Treatment of mine water for return to the environment would greatly assist to mitigate impacts 

to quality and quantity of water in the Waterval River. The feasibility of doing this should be 

investigated. 

3. The Rolspruit should be protected as a refuge area. As this is the only tributary with a PES 

above D (i.e. PES B/C), it is essential that its condition be maintained so facilitate the 

recovery of the Waterval River once conditions improve. Protecting the Rolspruit will provide 
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suitable habitat for fish and invertebrates and augment flows and improve water quality in the 

receiving Waterval River. (The Waterval River currently acts as a chemical barrier that 

prevents fish from migration between reaches and the Rolspruit offers a refuge area.)  

4. A rehabilitation plan must be developed by a wetland and aquatic specialist for the Waterval 

River and the Grootspruit. The objectives of this plan must include: 

a. water quality improvement 

b. biodiversity support 

c. flow attenuation (to reduce erosion) and 

d. flow augmentation (to mitigate impacts to flow during the dry season).  

5. A subsidence risk assessment should be completed for the entire study area and 

undermining of high-risk areas should be avoided.  

6. If water quality issues associated with sewage effluent (originating from towns and residential 

areas) in the Waterval River can be managed and demonstrably improved to achieve the 

RQO (DWS 2016, 2020) - either through improved water quality or improved flows, or both - 

mining within the Rolspruit could be considered with the following conditions: 

• no undermining of the Rolspruit or its floodplain (to reduce the effects of dewatering 

and possible subsidence) 

• no high extraction or stooping beneath any delineated wetland within the Rolspruit sub-

catchment. 

7. It is recommended that water levels in the Grootspruit, Rolspruit and Waterval River be 

monitored. A v-notch gauging weir should be installed in the Grootspruit and Rolspruit to 

monitor the effects of dewatering and possible subsidence.   

 

A catchment management approach will be required, including partnerships with authorities, 

landowners, stakeholders and role-players, to manage water quality and quantity in the Waterval 

River. This should incorporate a rehabilitation and management plan for the Waterval River and its 

tributaries with the aim of improving water quality, wetland function and biodiversity.  

 

Measures to mitigate impacts during each phase of the developments are detailed in Appendix E. 

 

CONCLUSION 

The role of Sasol mining in the current water quality and quantity concerns in the Waterval River 

catchment is not highly significant considered on its own – and most impacts due to existing and 

proposed new developments by Sasol can be effectively mitigated if mitigation measures are 

stringently applied.  

 

However, the cumulative impacts in this catchment are substantial, with sewage effluent associated 

with towns and residential areas being the main source of contamination.  

 

The Resource Quality Objectives for the Waterval River (DWS 2016, 2020) are currently not being 

met and any further developments in the catchment may result in irreversible loss of aquatic 

biodiversity and a loss of ecosystem resilience – i.e. the biota will not be able to recover once 

conditions improve.  

 

Conditions in the Waterval River have deteriorated dramatically in the past ten years, despite 

repeated recommendations to manage sewage effluent and domestic wastewater. Until this problem 

is addressed by the various stakeholders, the sustainability of further developments in the catchment 
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is questionable, and the approval of new developments without addressing existing water quality 

issues is considered inappropriate. 

 

Substantial and urgent effort is required to rehabilitate and manage the water quality in the Waterval 

River at a catchment scale. This will require significant rehabilitation interventions as well as 

collaboration between stakeholders and municipalities. It is recommended that Sasol initiate an 

implementation plan, in association with government departments and municipalities (and other 

identified stakeholders), to ensure that meaningful and effective interventions are put in place to 

improve water quality in the Waterval River before the commencement of new mining activities. 

 

The Rolspruit is the only watercourse with a relatively high ecological integrity in the study area. It 

currently plays an important role in augmenting flows and improving water quality in the receiving 

Waterval River. It is our opinion that the Rolspruit catchment should be protected as a refugium for 

aquatic biota, at least until the water quality and flow in the Waterval River can be demonstrably 

restored to sustainable levels. Should it be undermined, there is a high risk that the PES of the 

receiving Waterval River will decline to critical levels with an irreversible loss of biota.  Should 

conditions in the Waterval River improve in response to management interventions (as guided by 

the aforementioned implementation plan), mining expansions can be considered in the Waterval 

River catchment with the conditions listed in Section 10.1. 
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1 Introduction 

Sasol Mining (Pty) Ltd operates a number of underground coal mines in the Secunda area. Shondoni 

shaft has been developed to access coal within the larger Middelbult Block 8 coal reserves. Sasol 

wishes to expand the Block 8 North coal reserves in order to increase its reserve utilisation of the 

existing Shondoni operation.  

 

The proposed new mining activities will be conducted by means of underground mining operations, 

utilising the bord-and-pillar and high extraction to extract coal from the No.4 and No.2 Coal Seams. 

The project includes various activities that require amendment of the existing environmental 

authorisation (EA), new license applications or the amendment of existing licenses and permits to 

include Block 8 reserves.  

 

Middelbult / Shondoni mine is currently in possession of the following authorisations: an approved 

EMPr in terms of the Minerals and Petroleum Resources Development Act (MPRDA, 2002), 

Environmental Authorisation (EA) in terms of NEMA (National Environmental Management Act, 107 

of 1998) for listed activities and an Integrated Water Use License (IWUL) for the water use related 

activities linked to the mining process and associated activities (e.g. road, conveyor, etc.). 

 

An aquatic ecosystem assessment is required in accordance with EIA Regulations promulgated in 

terms of the National Environmental Management Act, Act no. 107 of 1998 (NEMA) and water use 

license conditions (National Water Act (NWA), Act 36 of 1998). 

 

The terms of reference include: 

• Conduct a desktop assessment of existing information; 

• Identify gaps in existing information relative to new and proposed activities; 

• Characterise the aquatic ecosystems and establish the baseline status (present ecological 

status) of aquatic ecosystems within the study area based on existing and new data; 

• Compile a report to describe the baseline environment and to provide reliable data against 

which future changes can be measured. 

 

1.1 Background  

During 2010, an aquatic assessment was conducted for Sasol Shondoni Sasol Middelbult (Block 8) 

(Wetland Consulting Services 2010). The aquatic macroinvertebrate data collected as part of that 

survey is included in this report, where relevant. Additional sampling sites have been added 

upstream and downstream of proposed Block 8 activities. The affected quaternary catchments 

include C12D and C12F (drained by the Waterval River) and B11E (drained by the Steenkoolspruit).  

 

A background of the project is given below. 

 

Sasol Mining (Pty) Ltd (hereafter referred to as Sasol Mining) operates several underground coal 

mines in the Secunda area, known as the Secunda Complex, in the Mpumalanga Province.  

 

Middelbult Colliery which represents one of the underground mines became operational in 1981 and 

during its existence, Middelbult Colliery has gone through several expansions. These expansions 

consisted of several reserve blocks being added to the mining right area as well as man and material 
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shaft complexes and the associated infrastructure to ensure access to these exploitable coal 

reserves. 

 

Since its inception, Middelbult Colliery obtained two Environmental Management Programmes 

(EMPr’s) approved in terms of the provisions of the former Minerals Act (Act No. 50 of 1991).   

 

The first which was approved during 2002, authorised the underground mining of the Middelbult 

Reserve (both the No. 2 Seam and the No. 4 Seam), and four Man and Material Shafts namely, Main 

Shaft, North Shaft, West Shaft and North-West Shaft.  Both the North Shaft as well as North West 

Shaft have since been decommissioned and rehabilitated.   

 

The second was an EMPr Addendum, approved during 2004 which included the underground mining 

of the Block 8 Reserve (both the No. 2 Seam and the No. 4 Seam) as well as an additional Man and 

Material Shaft known as the Simunye Shaft (previously referred to as the Ithembalethu Shaft). 

 

During 2011, another EMPr Addendum was applied for to combine all the previous work done at 

Middelbult Colliery into one single integrated document which represented the overall 

comprehensive EMPr for Middelbult Colliery.   

 

This EMPr included all the historic shafts as well as an additional Man and Material Shaft referred to 

as the Shondoni Shaft, conveyors and underground mining operations, but in compliance with the 

requirements of both the subsequent Mineral and Petroleum Resources Development Act (Act No. 

28 of 2002; MPRDA) as well as National Environmental Management Act (Act No. 107 of 1998; 

NEMA).  

 

At this stage the Middelbult Reserve has largely been depleted and this mine will soon enter its 

decommissioning phase.  It is foreseen that this mine will close within the next 4 years.  Sasol Mining 

wishes to expand its operations to a New Block 8 North Reserve.  This reserve comprises of several 

prospecting rights to be included in the larger mining right area (MP 30/5/1/2/3/2/1/138 MR) of the 

Secunda Complex. 

 

Subsequently, Sasol Mining now wishes to split this approved 2011 integrated EMP report/ 

document into two separate management plans in order to facilitate the management of a 

decommissioning mine (decommissioning phase), namely Middelbult Colliery and an operational 

mine, namely Shondoni Colliery. 

 

Figure 1 illustrates the above-mentioned reserve areas as well as the proposed EMP boundary areas 

for the Middelbult Colliery and Shondoni Colliery.  The Man and Material Shafts associated with 

these proposed EMP boundaries is also indicated on Figure 1. The Shondoni Shaft and Simunye 

Shaft and associated infrastructure will form part of the Shondoni Colliery EMP boundary area.  In 

addition, the Main and West Shaft and associated infrastructure to be decommissioned/ demolished 

will be included in the Middelbult Colliery EMP boundary area. 

 

The proposed project requires Environmental Authorisation (EA) in terms of the provisions of the 

MPRDA, NEMA and the National Water Act (Act No. 36 of 1998; NWA).  

 

Based on the nature of the proposed activities at Shondoni Colliery, the necessary applications have 

to be supported inter alia by a Scoping and Environmental Impact Assessment and Reporting 
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(S&EIR) Process as provided for in the 2014 Environmental Impact Assessment (EIA) Regulations 

(GNR 982 of 04 December 2014), as amended.  

 

In view of the fact that Sasol Mining operates as a mine, the administrative process is that of the 

“Single Environmental System” with the Department of Mineral Resources (DMR) being the 

Competent Authority (CA). 

 

Figure 1. Extent of the study area. 
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1.2 Specialist Details 

Norma Sharratt is an aquatic ecologist with 14 years' experience in aquatic specialist assessments, 

mainly within the mining industry. She is registered with the South African Council for Natural 

Scientific Professions as an Aquatic Science Professional (registration number 400088/15). She 

holds two M.Sc degrees - in Ecological Assessment (Cum laude 2005) and in Entomology (1998).  

Her 2005 thesis dealt with the recovery of aquatic invertebrate assemblages following the removal 

of alien trees from riparian zones. A number of co-authored papers followed each thesis. Since then 

she has worked on rivers across South Africa (including the Breede, Komati, Vaal, Crocodile, 

Olifants, Olifants/Doorn, Usuthu-Mhlathuze, Luvuvhu and Umgeni primary catchments), as well as 

in Swaziland and Mozambique. She has extensive experience undertaking specialist aquatic 

assessments for Environmental Impact Assessments and has developed mitigation and 

management measures for a range of developments. She has also contributed to Biodiversity 

Management Plans and has been involved intensively in a number of biomonitoring projects, mainly 

within the mining sector.  

 

Dr Pieter Kotze is currently a director of Clean Stream Biological Services and Biotox Laboratory 

Services and holds a Ph.D in Aquatic Ecology from the University of Johannesburg.  From 1997 to 

2002 conducted a Ph.D study on the assessment of ecological integrity of the Klip River aquatic 

ecosystem, during which time crucial experience was gained in the development and application of 

rapid biomonitoring protocols and multimetric indices.  Relevant experience in the application of 

reserve determinations on intermediate and comprehensive levels was gained during several 

projects (Vaal River, Mokolo River, Olifants River, Letaba River, Orange River, Fish River, Sabie 

River, Crocodile River) since 2001.  Dr Kotze was primarily responsible for the fish specialist 

component in the reserve determination and related projects.  Dr. Kotze also attended reserve 

determination training courses in Eco-classification process, Habitat Flow Stressor Response and 

Yield modelling (2008) and he is a DWAF accredited SASS5 practitioner.  Another field of expertise 

of Dr Kotze includes the compilation of Biodiversity Management Plans for especially the mining 

sector as well as performing of aquatic biomonitoring programmes for various clients.   P. Kotze has 

been author, co-author and/or presenter of some papers, publications and courses on aquatic 

ecology.  He has lectured post-graduate students on a part time basis at the Johannesburg 

University and served as a co-supervisor on M.Sc and Ph.D studies in freshwater ecology. 

 

CVs are attached as Appendix C. 
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1.3 Declaration of Independence 

I Norma Joan Sharratt as the appointed specialist hereby declare/affirm the correctness of the 

information provided as part of the application, and that: 

 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this 

results in views and findings that are not favorable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in 

performing such work; 

• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the 

proposed activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of influencing 

any decision to be taken with respect to the application by the competent authority; and 

- the objectivity of any report, plan or document to be prepared by myself for submission 

to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 

• am aware that it is an offence in terms of Regulation 48 to provide incorrect or misleading 

information and that a person convicted of such an offence is liable to the penalties as 

contemplated in section 49B(2) of the National Environmental Management Act, 1998 

(Act 107 of 1998). 

 

         
Signature of the Specialist 

 

AquaAssess Consulting      

Name of Company 

 

16 February 2021         

Date 
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1.4 Legislation 

1.4.1 The National Water Act 

The National Water Act (Act No. 36 of 1998) (NWA) allows for the protection of water resources, 

which includes: 

• maintenance of the quality of the water resource to the extent that the water resource 

may be used in an ecologically sustainable way; 

• prevention of the degradation of the water resource; 

• the rehabilitation of the water resource; 

• the protection of aquatic ecosystems and diversity  

• the use of the resource in an ecologically sustainable way 

 

A watercourse means: 

• A river or spring; 

• A natural channel in which water flows regularly or intermittently; 

• A wetland, lake or dam into which, or from which, water flows; and 

• Any collection of water which the Minister may, by notice in the Gazette, declare to be a 

watercourse, and a reference to a watercourse includes, where relevant, its bed and 

banks. 

 

The Act imposes ‘duty of care’ on all landowners, to ensure that water resources are not polluted. 

The following Clause in terms of the National Water Act is applicable in this case: 

• 19 (1) “An owner of land, a person in control of land or a person who occupies or uses 

the land on which (a) any activity or process is or was performed or undertaken; which 

causes, has caused or likely to cause pollution of a water resource, must take all 

reasonable measures to prevent any such pollution from occurring, continuing or 

recurring” 

 

The NWA recognises the entire ecosystem, and not just the water itself, as part of the water 

resource. Chapter 4 of the National Water Act addresses the use of the resource and effectively 

stipulates that all uses and activities with a potential impact on a watercourse (or, for wetlands, within 

a distance of 500m upstream or downstream of a wetland) must be authorized by the DWS. 

 

The Resource Quality Objectives  

Sections 16-18 of the Act stipulate the determination of the Reserve. The ecological reserve relates 

to the water required to protect the aquatic ecosystem of the water resource in order to secure 

ecological sustainability. The reserve pertains to both the quantity and quality of the water required 

to achieve this. 

 

The Resource Quality Objectives for the Vaal River were published in the Government Gazette in 

April 2016 (DWS 2016). The upper reaches of the Dwars River (upstream of mining impacts) is 

specified as biophysical node and resource units UE1-4. The recommended ecological categories 

for these units are specified as Category C (UE1 and 3) and Category D (UE2 and 4) (Moderately 

and Largely Modified). The resource quality objective for this resource unit is to improve nutrient and 

salt concentrations. The target resource quality objective for a salinity of </= 111 mS/m. 
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General Authorisations 

These have been promulgated under the National Water Act and were published under GNR 398 of 

26 March 2004. Any use of water that does not meet the requirements of Schedule 1 or the General 

Authorisations, requires a license obtained from the Department of Water and Sanitation (DWS).   

 

1.4.2 National Environmental Managemet Act (Act 107 of 1998)  

NEMA (Act 107 of 1998) and the associated Regulations (No R. 982), as amended in December 

2017, states that prior to any development taking place within a wetland or riparian area, an 

environmental authorisation process needs to be followed. NEMA promotes sustainable 

development and principles such as the ‘precautionary approach’ and ‘polluter pays’. NEMA requires 

responsibility for impacts to be taken throughout the life cycle of a project. 

 

1.4.3 National Environmental Management: Biodiversity Act No. 10 of 2004 (NEMBA) 

The intention of this Act is to protect species and ecosystems and promote the sustainable use of 

indigenous biological resources. It addresses aspects such as protection of threatened ecosystems. 

 

1.4.4 Mineral and Petroleum Resource Development Act, 2002 (Act No. 28 of 2002) 

The MPRDA is the central Act governing mining in South Africa and the preamble to the MPRDA 

affirms the State’s obligation to protect the environment for the benefit of present and future 

generations, to ensure ecologically sustainable development of mineral and petroleum resources 

and to promote economic and social development. 

 

1.4.5 Mpumalanga Nature Conservation Act (Act 10 of 1998)  

This Act stipulates that a permit is required for angling and permission is required to enter landowner 

property with the intention to fish. It also prohibits the creation of obstructions that may prevent the 

migration of fish and prohibits fishing with nets and pollution or disturbance of fish habitats. Finally, 

no person shall release fish (including exotic fish) into a watercourse without the required permit.  

The Act also applies to the propagation or removal of rare and protected species and management 

of alien plants. “Protected game” are listed in Schedule 2. The list includes spotted necked and 

clawless otter which are often associated with rivers.  

 

1.4.6 International Standards, Guidelines and Requirements 

The International Finance Corporation provides a set of eight performance standards (PS) that guide 

the implementation of the Equator Principles. PS6 (Biodiversity Conservation and Sustainable 

Natural Resource Management) recognizes that protecting and conserving biodiversity is 

fundamental to sustainable development. This Performance Standard reflects the objectives of the 

Convention on Biological Diversity to conserve biological diversity and promote use of renewable 

natural resources in a sustainable manner.   
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2 Approach 

2.1 Assumptions and Gaps in Knowledge 

• Reference conditions are not known with certainty and comparison with reference conditions 

is based on available information. 

 

• These surveys were conducted when flow conditions were relatively low. This may have 

resulted in taxa being missed. It is recommended that a follow up surveys be conducted at 

the end of the wet season (after a prolonged period of wetness) for greater accuracy.  

 

• SASS5 was developed specifically for flowing systems and interpretation of results need to 

be modified for wetlands, including ox-bow lakes. Artificial dams with limited habitat 

availability were excluded as they do not provide useful biomonitoring data and the results 

may be misleading 

 

• The impacts to aquatic ecosystems due to mine dewatering and subsidence cannot be 

accurately determined. A lowering of the water table due to mine dewatering may result in 

reduced base flows, longer low flow periods, as well as longer no-flow periods. This, together 

with decreased pool depth and increased water temperatures, may affect aquatic biota in a 

variety of ways. While we can evaluate the risk of subsidence and approximate the decreased 

base flows due to dewatering, how this will translate into impacts to both the availability of 

habitats and quality of water, cannot be quantitatively determined. In general, however, 

reductions in flow will have greater impacts in smaller tributaries than in bigger rivers where 

a slight reduction in flows can be accommodated. 

 

• The groundwater specialist report (Geostratum 2021) considers the impact of dewatering on 

flow rates and volumes within the major watercourses. However, this does not necessarily 

equate to impacts to aquatic habitats (i.e. pool depth and presence of overhanging vegetation 

or undercut banks, etc.), particularly during low flow periods (June to August). As such, the 

magnitude of the impact of dewatering on habitat is not entirely certain. 

 

• The risk of subsidence and/or ingress is uncertain. Similarly, incidence of minor subsidence 

is not detectable and there is no method of determining loss of surface water to shallow 

groundwater due to ingress following subsidence. 

 

• The effect of dewatering on wetlands draining into the Waterval River was not specifically 

considered in the groundwater specialist report (Geostratum 2021). It is therefore not known 

to what extent reduced seepage and flows from these wetlands will affect flows and habitat 

in the receiving Waterval River, particularly during low flow periods. 
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2.2 Study Area 

The Sasol Mining study area falls within the Upper Vaal River (C) water management area (WMA) 

within secondary catchment C1.  The study area is drained by the Waterval River and various of its 

tributaries (including the Rolspruit, Bankspruit, Grootspruit, Trichardspruit, Klipspruit and Kaalspruit). 

The study area falls mainly within quaternary catchment C12D which is drained by the Waterval 

River, a tributary of the Vaal River. The Kaalspruit also forms through the study area within 

quaternary C12F (also drained by the Waterval River (Figure 2)). The Waterval River flows into the 

Vaal River upstream of the Vaal Dam.  

 

 

Figure 2. Location of the study area (in red) relative to rivers and catchments 

 

The study area spans 44 sub-quaternary catchments which are listed below. 
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Table 1. Rivers and Sub-Quaternary Catchments within the study area. 

  

 

Quaternary Catchment
Sub-Quaternary 

Catchment
River

C12D-01571 Evanderspruit

C12D-01657 Groot-Bossiespruit

C12D-01546

C12D-01559

C12D-01566

C12D-01643

C12D-01656

C12D-01676

C12D-01684 Grootspruit Tributary
C12D-01612

C12D-01666

C12D-01637 Klipspruit

C12D-01493

C12D-01497

C12D-01498

C12D-01521

C12D-01522

C12D-01524

C12D-01525

C12D-01532

C12D-01538

C12D-01580

C12D-01585

C12D-01594

C12D-01617

C12D-01618

C12D-01622

C12D-01625

C12D-01631

C12D-01536 Unnamed

C12D-01496

C12D-01508

C12D-01528

C12D-01533

C12D-01535

C12D-01547

C12D-01554

C12D-01560

C12D-01573

C12D-01576

C12D-01685

C12D-01690

C12D-01568

C12D-01607

C12D-01616

C12F C12F-01674 Kaalspruit

C12D

Waterval

Xspruit

Trichardspruit

Rolspruit

Kleinspruit

Grootspruit
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2.3 Sampling Sites 

Sampling was conducted during July (winter) and late October 2020 (early summer). It should be 

noted that flows were still relatively low in October 2020 due to the late onset of summer rainfall. A 

follow up survey was conducted on 29 January 2021 to sample ox-bow lakes and smaller tributaries 

which had filled with water.  Sampling sites were located upstream and downstream of proposed 

activities as far as possible.  

 

 

Figure 3. Map showing location of sampling sites (green and grey markers) within the study area.  

 

Table 2. Location of sampling sites in watercourses 

Site Name 
(2020) 

River 
 
Description 

Latitude Longitude SQ reach 

R1 Rolspruit 
Upstream of proposed 
new underground mining -26.420629° 28.999460° C12D-1522 

R2 Rolpsruit 
Downstream of proposed 
new underground mining -26.391356° 29.019802° C12D-1497 
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Site Name 
(2020) 

River 
 
Description 

Latitude Longitude SQ reach 

WV-US Waterval River 
Upstream of all mining 
activities -26.446406° 28.964795° C12D-1560 

WV1 Waterval River Currently Undermined -26.471230°  28.999006° C12D-1576 

WV2 Waterval River -26.529277°  29.027681° C12D-1576 

WV3B Waterval River 

Downstream of all 
mining activities; 
including in the 
Grootspruit sub-
catchment -26.588364°  29.032981° C12D-1690 

BS1 
Bankspruit (or 
Xspruit) 

Upstream of mining 
-26.511676°  28.930241° C12D-1568 

BS2 
Bankspruit (or 
Xspruit) 

Upstream of confluence 
with Waterval River -26.538654°  29.010406° C12D-1607 

KS1 Kaalspruit 
Upstream of historical 
mining -26.583467°  28.944295° C12F-1674 

KS2 Kaalspruit 
Upstream of confluence 
with Waterval River -26.597944°  28.998227° C12F-1674 

GS1 Grootspruit 
Upstream of the 
Shondoni Shaft Complex -26.468899°  29.078760° C12D-1566 

GS2 Grootspruit 

Downstream of the 
Shondoni and Simunye 
Shafts -26.508158°  29.058354° C12D-1566 

GS1B 

Evanderspruit  
(or 
Winkelhaakspruit) 

Impacts from Evander 
and other activities 
which drain towards the 
Grootspruit  -26.498539°  29.106835° C12D-1571 

S6 Grootspruit 
Grootspruit downstream 
of Embalenhle -26.554348°  29.050695° C12D-1656 

TS Trichardspruit  
Upstream of historical 
underground mining -26.504603°  29.168515° C12D-1580 

Klip Klipspruit Currently Undermined  -26.544177°  29.202902° C12D-1637 

Klein Kleinspruit -26.546013°  29.098419° C12D-1612 
 

Table 3. Location of sampling sites in oxbow lakes within the floodplains of the Waterval River, 
Rolspruit and Bankspruit 

Site Name 
(2020) 

River Latitude Longitude 

Oxbow 1 Rolspruit -26.416892° 29.000481° 

Oxbow 2 Waterval River -26.478602° 29.000676° 

Oxbow 3 Bankspruit -26.533018° 29.011620° 

Oxbow 4 Waterval River -26.577409°  29.026390° 

Oxbow 5 Waterval River -26.595255°  29.029290° 
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2.4 Desktop Assessment 

The data obtained during the 2010 Sasol Shondoni Assessment (Wetland Consulting Services 2010) 

and Palmer and Engelbrecht (2002) were reviewed to identify gaps in knowledge. 

 

A desktop review of available databases was conducted, including the NFEPA (Nel et al 2011) and 

the desktop assessment of aquatic ecosystems conducted by DWS (2014). 

 

2.5 Ecostatus Determination 

The description of the present ecological status (PES) of the aquatic ecosystems in the study area 

was broadly conducted according to the methodology described for River Eco-Classification during 

Reserve Determinations (Kleynhans & Louw, 2008) (Table 2).     

 

Table 4. Descriptive categories used to describe the present ecological status (PES) of biotic 
components (adapted from Kleynhans, 1999). 

CATEGORY 
BIOTIC 

INTEGRITY 
DESCRIPTION OF GENERALLY EXPECTED CONDITIONS 

A Excellent Unmodified, or approximates natural conditions closely.  The biotic assemblages 
compare to that expected under natural, unperturbed conditions.  

B Good 

Largely natural with few modifications.  A change in community characteristics may 
have taken place but species richness and presence of intolerant species indicate little 
modifications.  Most aspects of the biotic assemblage as expected under natural 
unperturbed conditions. 

C Fair 

Moderately modified.  A lower than expected species richness and presence of most 
intolerant species.  Most of the characteristics of the biotic assemblages have been 
moderately modified from its naturally expected condition.  Some impairment of health 
may be evident at the lower end of this class.  

D Poor 

Largely modified.  A clearly lower than expected species richness and absence or 
much lowered presence of intolerant and moderately intolerant species.  Most 
characteristics of the biotic assemblages have been largely modified from its naturally 
expected condition.  Impairment of health may become evident at the lower end of 
this class.  

E Very Poor 

Seriously modified.  A strikingly lower than expected species richness and general 
absence of intolerant and moderately tolerant species.  Most of the characteristics of 
the biotic assemblages have been seriously modified from its naturally expected 
condition.  Impairment of health may become very evident. 

F Critical 

Critically modified.  Extremely lowered species richness and an absence of intolerant 
and moderately tolerant species.  Only intolerant species may be present with 
complete loss of species at the lower end of the class.  Most of the characteristics of 
the biotic assemblages have been critically modified from its naturally expected 
conditions.  Impairment of health generally very evident. 

 

It must be emphasised that the A→F scale represents a continuum, and that the boundaries between 

categories are notional, artificially-defined points along the continuum.  This situation falls within the 

concept of a fuzzy boundary, where a particular entity may potentially have membership of both 

classes (Robertson et al. 2004). These boundary categories are denoted as B/C, C/D, etc. 

 

2.6 Water Quality 

On-site water quality variables, including temperature, electrical conductivity, dissolved oxygen, 

oxygen saturation and pH levels was measured at the sampling sites to assist in the interpretation 

of the biological data.  
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Additional limited water quality assessments to determine major anions and cations and ICP scans 

for metals was included. Water samples were analysed for the following variables: salinity (Electrical 

conductivity and TDS, pH, alkalinity, suspended solids (TSS), turbidity, salts (SO4, Cl, Na, Ca, K) 

and ICP-OES scans for metals. These data were interpreted in terms of ecological responses only 

and do not constitute a detailed surface water assessment.  

 

2.7 Habitat Integrity Assessment 

The Index of Habitat Integrity (IHI) was used to determine habitat condition. This approach is based 

on the assessment of physical habitat disturbance (Kleynhans, 1997) and classifies the present 

ecological state of instream and riparian habitat integrity according to the Present Ecological State 

(PES) categories given in Table 2, ranging from pristine/undisturbed to critically modified. The 

following disturbances were considered: 

• Water abstraction,  

• Flow modification,  

• Bed modification,  

• Channel modification,  

• Inundation,  

• Water quality,  

• Exotic macrophytes,  

• Solid waste disposal,  

• Indigenous vegetation removal,  

• Exotic vegetation encroachment and  

• Bank erosion.    

 

2.8 Aquatic Macroinvertebrates 

Aquatic macroinvertebrates were assessed using the SASS 5 (South African Scoring System) 

methodology. SASS5 is based on the presence or absence of sensitive aquatic macroinvertebrates 

collected and analysed according to the methods outlined in Dickens and Graham (2002). A high 

relative abundance and diversity of sensitive taxa present indicates a relatively healthy system with 

good water quality. Disturbance to water quality and habitat results in the loss of sensitive taxa. 

Macroinvertebrates reflect overall changes in ecosystem health, including loss of diversity and 

abundance.  

 

An assessment of the suitability and availability of habitats for aquatic invertebrates was based on 

Integrated Habitat Assessment System (IHAS) index (McMillan 1998). 

 

The MIRAI (Macroinvertebrate Response Assessment Index) (Thirion 2008) is a response, habitat 

and stressor indicator which classifies the PES of a river reach according to a comparison between 

expected and observed taxa, as obtained from the SASS5 results, to assess the response of the 

macroinvertebrate assemblage to stressors (including changes in flow, water quality and habitats).  

 

The description of the present ecological status (PES) of the aquatic ecosystems in the study area 

was broadly conducted according to the methodology described for River Eco-Classification during 

Reserve Determinations (Kleynhans & Louw, 2008) (Table 2). 
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2.9 Fish/Ichthyofauna 

 
2.9.1 Fish Habitat Cover Rating (HCR) (Kleynhans, 1997) 

This approach was developed to assess habitats according to different attributes that are surmised 
to satisfy the habitat requirements of various fish species (Kleynhans, 1997).  At each site, the 
following depth-flow (df) classes are identified, namely: 

• Slow (<0.3m/s), shallow (<0.5m) - Shallow pools and backwaters. 
• Slow, deep (>0.5m) - Deep pools and backwaters. 
• Fast (>0.3m/s), shallow - Riffles, rapids and runs. 
• Fast, deep - Usually rapids and runs. 

 
The relative contribution of each of the above-mentioned classes at a site is estimated and 
indicated as: 

• 0 = Absent 
• 1 = Rare (<5%) 
• 2 = Sparse (5-25%) 
• 3 = Moderate (25-75%) 
• 4 = Extensive (>75%) 

For each depth-flow class, the following cover features (cf), considered to provide fish with the 
necessary cover to utilize a particular flow and depth class, are investigated:  

- Overhanging vegetation 
- Undercut banks and root wads 
- Stream substrate 
- Aquatic macrophytes 

 
The amount of cover present at each of these cover features (cf) is noted as: 

- 0 = absent 
- 1 = Rare/very poor (<5%) 
- 2 = Sparse/poor (5-25%) 
- 3 = Moderate/good (25-75%) 
- 4 = Extensive/excellent (>75%)  

 
The fish habitat cover rating (HCR) is calculated as follows:   

HCR = df/df  x  cf 

- The contribution of each depth-flow class at the site is calculated (df/df). 

- For each depth-flow class, the fish cover features (cf) are summed (cf). 
 
2.9.2 Fish Response Assessment Index (FRAI) 

Fish sampling was performed at each site using a SAMUS electrofisher.  All representative habitat 
types (biotopes) were sampled to gain a representative fish sample of the site.  All fish were identified 
up to species level and returned to the river.   
 
The determination and description of the PES of the aquatic ecosystems in the study area, in terms 
of fish, was done according to the methodology described for River EcoClassification during Reserve 
Determinations (Kleynhans & Louw, 2008) using the Fish Response Assessment Index (FRAI) 
(Kleynhans, 2008).  The results were then used to classify the present state of the fish assemblage 
into a specific descriptive category (A to F) (Table 2).   
 
The FRAI is not, in its conventional form, designed for the application per site, but rather to a river 
reach which may contain a few sites.  Metrics are therefore based on spatial frequency of occurrence 
of a species within the reach.   
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3  Findings 

3.1 Background and Objectives  

3.1.1 Objective 

The objective of an Aquatic Ecosystem Assessment is to assess the response of the aquatic fauna 

and flora to changes in water quality, flow and habitats. Therefore, it is not an assessment of water 

quantity and quality per se, but an assessment of the effect of changes in water quantity, quality 

and habitat availability/suitability on the biota and the health of the aquatic ecosystem.  

 

A healthy ecosystem is one that is sustainable – “it has the ability to maintain its structure 

(organization) and function (vigor) over time in the face of external stress (resilience)” (Costanza and 

Mageau 1999). It generally has a high diversity of taxa and the presence of habitat specialists, 

including endemics and rare/threatened species. After external stress (such as a pollution event) it 

can recover to its former functional and structural integrity. A decline in water quality and quantity 

(flow and habitats) will result in a loss of taxa and a decline in the structural and functional health of 

the ecosystem.  

 

Generally, ecosystems can tolerate a certain level of disturbance from human activities. However, if 

the stressors are prolonged (continue for an extended period of time) or are acute/catastrophic (a 

large-scale spill for example), the disturbance may exceed the ecosystem’s ability to recover without 

costly interventions (e.g. there may be localised extinctions and loss of endemic or rare species, or 

there may be a loss of structural integrity/connectivity that prevents former processes from becoming 

re-established) (Stella and Bendix 2019). 

 

Biota generally take days to weeks to respond to changes in water quality and quantity and are 

therefore useful to show the overall effect of human disturbance on aquatic ecosystem health and 

sustainability. Pollution events can be missed if water quality sampling does not coincide with the 

exact incident (i.e. polluted water may have been flushed by rainwater), whereas biota will continue 

to show the effects well beyond the pollution event. Similarly, changes in habitat integrity (e.g. pool 

size, availability of marginal vegetation) are not detected by water quality monitoring and can only 

be assessed as part of a habitat survey and biomonitoring.  

 

It is therefore important to assess the response of the biota (including fish and aquatic 

macroinvertebrates) to a range of biological stressors (including water quality, flows and habitat 

availability and suitability– which would include availability of overhanging vegetation, depth of pools, 

clarity of water and suitability of preferred substrate types, for example). 

 

3.1.2 Inter-relationship between water quality and quantity in a mining scenario 

To understand the impacts of underground mining on aquatic ecosystems, it is important to note that 

both quantity and quality of water are affected by underground mining.  

1. Water Quantity: Dewatering causes a drawdown cone of depression which lowers the water 

table. This lowers the base flow base flows during low flow periods and may, for example, 

result in longer flow cessation as well as shallower pools. These effects on water quantity 

may be further exacerbated by subsidence.  
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2. Water quality is generally affected by discharges from pollution control facilities, seepage via 

groundwater and decant post-closure. 

 

There is a complex relationship between water quality and water quantity; 

 

• A decline in water quantity affects habitats and water quality. For example, loss of in-current 

habitats, shallower pools which lead to higher water temperatures, reduced dilution due to 

evapotranspiration (and therefore higher concentrations in nutrients and salts) and a 

proliferation of algae in response to warmer temperatures and higher nutrient concentrations. 

• A decline in water quality renders the aquatic habitats less suitable for species with a higher 

requirement for good water quality, and can be harmful to fish health, encourage the 

proliferation of algae, including toxic blue green algae. Erosion can result in high turbidity and 

suspended solids which can block the gills of fish and filter feeders. Where sediments settle 

out, they alter the suitability of benthic substrates, cause pools to become shallower and are 

colonised by monospecific stands of reeds which reduce biodiversity and availability of 

suitable marginal habitats. 

 

Sinclair Knight Merz (2013) summarises this relationship as follows: 

“Water quality has a close but complex relationship with water quantity. The nature of the relationship 

depends strongly on the individual catchment and type of aquatic ecosystem. Changes in the quality 

or quantity of water may result in immediate changes in the structure and function of ecosystems, 

including the numbers and types of organisms that can survive in the altered environment.  

 

River regulation, catchment land use and water extraction alter the natural flow/watering regimes 

and associated water quality characteristics. Depending on circumstances, any combination of these 

factors can give rise to water quality issues such as eutrophication (and associated algal blooms), 

contamination with toxins, increasing salinity.” 

 

They conclude that management of water resources should take into effect the relationship between 

water quantity (flow) and water quality. In terms of the Shondoni study area, many of the 

watercourses are non-perennial – i.e. they may cease to flow during the drier months and are 

restricted to a series of pools which become increasingly warmer and more concentrated due to 

evapotranspiration. Should the water table be lowered due to dewatering or subsidence, the biota 

will respond to both a decline in water quantity, and an associated decline in water quality.  

 

Therefore, to determine the risks of underground mining to aquatic ecosystems, it is essential to 

consider changes in quantity (base flows and water table) and quality, as well the relationship 

between them. 

 

3.2 Literature Review for the Waterval River Catchment 

3.2.1 Waterval River Forum 

The minutes of the Waterval River Forum are available for review from: 

https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_home.htm  

 

The minutes for the 2019 and 2020 meetings raise serious concerns around sewage effluent 

associated with Waste Water Treatment Works throughout the Waterval River catchment, including 

https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_home.htm
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those associated with Local Municipalities. This has been exacerbated by burgeoning settlements 

encroaching on pump stations. In addition, spills related to gold mining activities were reported, and 

subsequently remediated. 

 

Concerns have been raised in the press regarding the lack of budget for maintenance of sewage 

pump stations (https://ridgetimes.co.za/129760/water-quality-concerns-waterval-forums-members/). 

 

The results of the Rand Water quarterly reports for the Waterval River are shown in Table 5 (from 

https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_reports.htm ). 

 

The results show that ammonia, phosphates, nitrates, sulphates, conductivity (a measure of salinity), 

fluoride and alkalinity in the Waterval River is regularly considered to be at “unacceptable” levels. 

The Ammonia and faecal coliform counts were also consistently “unacceptable (based on GN 1191) 

for the Evander Sewage Works, Secunda Sewage Works and Embalenhle Sewage Works. 

 

Clearly water quality is severely compromised within the entire catchment and this seems to be, for 

the most part, related to poorly performing sewage treatment works. 

 

These findings are not new. A WRC report written in 2013 (G Mvuma et al. 2013) states: “Historically, 

the focus was on the salinity deterioration of the water, but now there is organic and nitrate pollution 

of the water, because the sewage treatment does not work. From an industry point of view, the water 

treatment processes are not geared to dealing with organics from the raw water, and nitrates and 

phosphate”.  

 

The report goes on to say that agricultural and mining impacts are also contributors and that “Local 

Municipalities expressed that it was very costly to treat waste. This was also observed in the 

proceedings of the meeting with Waterval Forum held on 19 February 2009. In this meeting all 

municipalities indicated an extent of deterioration in water quality in the area. It was also expressed 

in this meeting that sometimes they run out of budget”. 

  

https://ridgetimes.co.za/129760/water-quality-concerns-waterval-forums-members/
https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_reports.htm
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Table 5. Results of the Rand Water Reports for the Waterval River Catchment (2019-2020) (source: 
https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_reports.htm). 

 

 

 

 

https://www.reservoir.co.za/forums/vaaldam/waterval_forum/waterval_reports.htm
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3.2.2 Sasol Biomonitoring Reports 

Biomonitoring Reports compiled for Sasol between 2016 and 2019 were reviewed (Menco 2016 a, 

b and Menco 2017 a, b; Wet-Earth 2018 a, b, c and Wet-Earth 2019 a, b, c.). 

 

The results of the wet and dry season surveys in 2019 (Wet-Earth 2019 b,c) are summarised below 

and in Tables 6 and 7. 

 

“The Grootspruit River at the assessment sites is overall in a largely to critically modified ecological 

condition, due mainly to impacts from nearby human settlements, urban and agricultural runoff and 

potential impacts from mining activities in the catchments assessed.   Raw sewage impacts many of 

the sites and is a cause for concern. The water chemistry data, indicate that the Grootspruit River is 

impacted by sewage. 

 

“No evidence could be found that the Shondoni Mine and conveyor had an impact on the Grootspruit 

and Waterval Rivers at the time of sampling. However, Severe sewage contamination was noted in 

both river systems. The sources of contamination are informal settlements and malfunctioning 

sewage plants in the catchments of these river systems.  

 

“Severely elevated faecal coliform and E. coli counts (associated with raw, untreated sewage), as 

well as high ammonia and phosphate values were recorded. The water was, at the time of sampling, 

severely contaminated by sewage effluent which probably originated from the nearby informal 

settlement and/or a potentially malfunctioning sewage plant in the town of Embalenhle. Visual 

inspection of the informal settlement revealed that sanitation was lacking and that the so-called 

bucket system was employed by most of the people living there. The sewage plant was not visited, 

but it is suspected that it may not be functioning optimally.” 

 

“A comparison between the 2018 and 2019 wet season results show that sewage contamination 

was substantially more severe at the time of sampling than a year prior.” 

 

“Diatom data indicate that the volume of flow plays an important role in the amelioration of sewage 

related impacts” (Wet-Earth 2019c). 

Table 6. Description of site conditions during the 2019 wet season biomonitoring assessment 
(extracted from Wet-Earth 2019b) 

Grootspruit 

 

S19 (upstream of 
Shondoni Mine) 

SASS5 and IHAS: SASS5 and IHAS was not conducted at the site due to unsuitable 
flow conditions at the time of assessment. The site is a health risk due to raw 
sewage present in the system. 

 
S21 

SASS5 and IHAS: No SASS5 and IHAS was conducted at the site due to 
standing pools present. This site was not a good SASS site, due to lack of suitable 
instream habitat present for macroinvertebrate colonisation. 

 

S13 
No SASS5 and IHAS was conducted at the site due to the site being a health risk 
as a result of raw                         sewage present in the river. 

Unnamed tributary of the Grootspruit 

 

S20 
SASS5 and IHAS: No SASS5 and IHAS was conducted at the site due to standing 
pools present. The site is also a health risk due to raw sewage present in the 
system. 
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Table 7. Description of IHI in the Grootspruit (extracted from Wet-Earth 2018-1919). Site S19 is located 
upstream of Sasol activities. Site S13 is located downstream of all activities in this catchment 
(including Embalenhle and gold mining activities) 

    

 
 

Site 

IHI Category 
Dry Season 2017 

IHI Category 
Wet Season 2018 

IHI Category 
Dry Season 2018 

IHI Category 
Wet Season 2019 

Instream 
Riparian 

Vegetation 
Instream 

Riparian 
Vegetation 

Instream 
Riparian 

Vegetation 
Instream 

Riparian 
Vegetation 

S19 F F E E E F E F 

Downstream of a gold mine tailings dam, pollution control dam, informal settlements and the town of Evander. A newly built 
bridge and road is located mere meters upstream of this point. The water at this point in the Grootspruit River will mostly be 
impacted by activities not relating to the Shondoni Mine or conveyor (upstream of Shondoni Mine) and is mainly impacted by non-
Sasol related activities such as malfunctioning sewage facilities, informal settlements (sewage) and gold mine tailings dams. This 
site acts as a background sample (Wet-Earth  2019) 

S13 E/F F F F F F F F 

Components are in a F Category, which indicates that modifications have reached a critical level with an almost complete loss of 
natural habitat and biota. The main impacts at the site are due to physico-chemical impacts, mainly due to nutrient enrichment 
from raw sewage entering the system from Embalenhle, also possibly from a malfunctioning, upstream sewage works, as well as 
direct use of the river for waste disposal. Further impacts include that of instream rubbish dumping, bed modification due to algal 
growth and increased sedimentation, as well as channel modification, vegetation removal and bank erosion in the riparian zone. 
(Wet-Earth 2019) 

. 

 
The results of the biomonitoring surveys in the Groot Dwars River Tables 6 and 7 clearly show that 

the impacts to the Grootspruit, although considerable, are attributed mainly to malfunctioning 

sewage treatment works and informal settlements that are not related to Sasol Mining activities. In 

addition, impacts from gold mining are considered considerable.  

 

3.2.3 Desktop Present Ecological State (PES), Ecological Sensitivity (ES) and Ecological 

Importance (EI) (DWS 2014) 

The desktop assessment per sub-quaternary catchment (DWS 2014) classifies each sub-quaternary 

as per Table 8.  

 

Kleynhans & Louw (2008) defined ecological importance of a river as its importance to maintain 

biological diversity and ecological functioning on a local and wider scale.  The ecological sensitivity 

(or fragility) on the other hand refers to a river’s ability to resist disturbance and its capability to 

recover from disturbances once it has occurred (Resh et al. 1988; Milner 1994; Kleynhans 1999).  

 

Based on the desktop assessment (DWS 2014), the Trichardspruit has been significantly modified, 

being classified as having a Present Ecological State (PES) of Category E (Seriously Modified) for 

the most part. The Grootspruit, Kleinspruit, Klipspruit and Evanderspruit have also been significantly 

modified, being classified as D-E (Largely to Seriously Modified).   

 

The Rolspruit, Bankspruit and Kaalspruit were classified as Category C (Moderately Modified), with 

certain SQ reaches within the Rolspruit declining to Category D (Largely Modified).  

 

The above river reaches were classified as being of moderate ecological importance and ecological 

sensitivity. However, one reach in the Rolspruit within the study area (sampled at R1) had a high 

sensitivity. The wetlands in the upper reaches serve as important nursery areas for fish. 
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The Waterval River was mostly classified as PES C-D (Moderately to Largely Modified). The middle 

and lower reaches of the Waterval River within the study area are considered to have a high 

sensitivity and importance, with riparian wetlands and oxbow lakes playing an important role in 

overall diversity. The river is also considered to play an important role in fish migration and habitat 

connectivity between reaches.  

 

Table 8 Desktop Assessment based on (DWAF 2014) for each sub-quaternary reach. 

 
  

Quaternary Catchment
Sub-Quaternary 

Catchment
River

 PES

Ecological 

Importance

Ecological 

Sensitivity

C12D-01571 Evanderspruit E MODERATE MODERATE

C12D-01657 Groot-Bossiespruit E LOW MODERATE

C12D-01546 D MODERATE MODERATE

C12D-01559 C MODERATE MODERATE

C12D-01566 D MODERATE MODERATE

C12D-01643 E MODERATE MODERATE

C12D-01656 E MODERATE MODERATE

C12D-01676 D MODERATE MODERATE

C12D-01684 Grootspruit Tributary D MODERATE MODERATE
C12D-01612 E MODERATE MODERATE

C12D-01666 E LOW MODERATE

C12D-01637 Klipspruit D MODERATE MODERATE

C12D-01493 D MODERATE MODERATE

C12D-01497 C MODERATE HIGH

C12D-01498 D LOW MODERATE

C12D-01521 C MODERATE MODERATE

C12D-01522 D MODERATE MODERATE

C12D-01524 D LOW LOW

C12D-01525 C MODERATE MODERATE

C12D-01532 D MODERATE MODERATE

C12D-01538 C MODERATE MODERATE

C12D-01580 E MODERATE MODERATE

C12D-01585 E LOW MODERATE

C12D-01594 E LOW MODERATE

C12D-01617 E MODERATE MODERATE

C12D-01618 E MODERATE MODERATE

C12D-01622 E LOW MODERATE

C12D-01625 C LOW MODERATE

C12D-01631 E LOW MODERATE

C12D-01536 Unnamed C MODERATE MODERATE

C12D-01496 D MODERATE MODERATE

C12D-01508 D LOW LOW

C12D-01528 C MODERATE MODERATE

C12D-01533 C MODERATE MODERATE

C12D-01535 C MODERATE MODERATE

C12D-01547 C MODERATE MODERATE

C12D-01554 C MODERATE MODERATE

C12D-01560 B MODERATE MODERATE

C12D-01573 B HIGH MODERATE

C12D-01576 D MODERATE HIGH

C12D-01685 D MODERATE HIGH

C12D-01690 D MODERATE HIGH

C12D-01568 C MODERATE MODERATE

C12D-01607 C MODERATE HIGH

C12D-01616 C MODERATE MODERATE

C12F C12F-01674 Kaalspruit C MODERATE MODERATE

C12D

Waterval

Xspruit/Bankspruit

Trichardspruit

Rolspruit

Kleinspruit

Grootspruit
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3.2.4 National Freshwater Ecosystem Priority Area (NFEPA) 

NFEPAs are rivers, together with their associated catchment, that are currently in a good to pristine 

state and are important in terms of maintaining threatened or near-threatened fish species. NFEPA 

Rivers should be maintained in a high level of biotic integrity in order to contribute to national 

biodiversity goals (Nel et al., 2011). The river and its surrounding catchment, including tributaries, 

need to be managed in a way that maintains the good condition of the receiving river (A or B 

ecological category) (Nel et al., 2011).  No sub-quaternary river reaches in the study area are 

currently classified as a national freshwater ecosystem priority area (FEPA) or FEPA fish support 

area.     

 

3.2.5 Mpumalanga Biodiversity Conservation Plan (MBCP) / Sector Plan (MBSP) 

The Mpumalanga Biodiversity Conservation Plan (MBCP) is a spatial tool that forms part of a broader 

set of national biodiversity planning tools and initiatives that are provided for in national legislation 

and policy. It comprises a set of maps of biodiversity priority areas accompanied by contextual 

information and land-use guidelines that make the most recent and best quality biodiversity 

information available for use in land-use and development planning, environmental assessment and 

regulation as well as natural resource management (MTPA, 2014).  The MBSP classified the 

freshwater ecosystems of Mpumalanga into the following categories: 

 

• Critical Biodiversity Areas (“CBAs”) – areas of high biodiversity value, needed to meet 

biodiversity targets. These areas should be maintained in natural or near natural state; 

• Ecological Support Areas – these areas support CBAs, but are not essential for meeting 

conservation targets; 

• Other Natural Areas – these areas have natural characteristics but have not been 

earmarked as priority areas for conservation but perform a range of biological as well as 

ecological functions; 

• Heavily Modified Areas – Areas which have been impacted and have had a significant or 

complete loss of natural habitat and ecological function. 

 

The rivers in the study area are all classified as heavily modified or other natural areas.    
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3.3 Water Quality 

The results of the water quality analyses are shown in Tables 9 and 10. Please note that these 

limited water quality analyses were only interpreted in terms of ecological responses and do not 

constitute a detailed surface water assessment. 

Table 9. On-site water quality measurements at Sasol Shondoni aquatic sampling sites during July 
2020 (top) and October 2020 (bottom). Variables marked in red exceed guideline levels for fish (set by 
Kemspter et al 1982). 

 

 
  

Monitoring 

site

EC 

(mS/m)
pH

Oxygen 

saturation 

(%)

Dissolved 

oxygen 

(mg/l)

Water 

temp (ºC)

Turbidity 

(visual)

WV1 91,1 7,6 58,6 6,0 10,7 Slightly turbid

VW2 93,4 7,2 36,4 3,8 7,5 Slightly turbid

VW3B 84,2 7,3 55,0 5,9 8,5 Turbid

GS1 78,8 7,1 72,3 6,9 10,5 Turbid

GS2 158,3 7,6 89,6 8,6 15,4 Turbid

Evanderspruit GS1B 111,9 7,2 28,0 2,8 11,5 Turbid

Trichardtspruit TS 67,0 7,6 91,8 8,8 12,0 Clear

Klipspruit KS 56,7 7,1 66,4 7,3 6,8 Turbid

Grootspruit (DS) S6 85,6 7,1 4,3 0,5 10,1 Turbid

BS1 49,6 7,3 52,9 5,2 11,5 Turbid

BS2 79,3 7,3 68,2 6,6 8,5 Clear

KS1 21,6 7,9 74,1 7,7 9,5 Turbid

KS2 43,8 7,5 70,5 7,3 10,0 Clear

Waterval

Bankspruit

Kaalpsruit

Grootspruit

Monitoring 

site

EC 

(mS/m)
pH

Oxygen 

saturation 

(%)

Dissolved 

oxygen 

(mg/l)

Water 

temp (ºC)

Turbidity 

(visual)

Rolspruit R2 79,8 8,4 132,0 8,2 27,5 Slightly turbid

WV-US 93,4 8,1 77,4 5,1 22,6 Green

WV1 79,8 8,2 99,5 6,7 23,0 Green

WV2 91,2 7,7 42,3 2,7 23,1 Clear

WV3 77,0 8,2 30,0 1,9 23,2 Green

Evanderspruit GS1B 91,3 7,4 68,1 4,9 19,3 Turbid

GS1 75,1 7,7 5,3 0,0 20,6 Slightly turbid

GS2 88,6 7,5 52,3 3,7 20,1 Slightly turbid

Trichardt TS 57,1 8,0 69,4 5,0 19,9 Slightly turbid

Kleinspruit Klein 63,6 8,1 109,6 7,6 20,2 Slightly turbid

Grootspruit S6 80,1 7,6 0,0 0,0 22,2 Turbid

Waterval 

Grootspruit
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Table 10. Limited water quality analyses for water sampled from Sasol Shondoni aquatic sampling 
sites (July and October 2020). Concentrations are given in mg/l for salts (blue), metals (orange) and 
nutrients (green).  

July 2020 

 

October 2020 

 
 

The pH values fell within the guideline limits (between 6.5 and 9) (DWAF 1996) at all sites and was 

not considered limiting to aquatic biota.  

 

During July 2020, Oxygen concentrations were low in the Waterval River (site WV2), the 

Evandersbruit (site GS1B) and the Grootspruit downstream of Embalenhle and the confluence with 

the Trichardspruit (site S6). The oxygen concentrations fell below the minimum guideline 

concentration (5 mg/l), set by Kempster et.al. 1982,  at these sites and was probably limiting to 

aquatic biota (particularly at site S6 and GS2). During October 2020, the situation worsened, 

extending to the downstream site in the Waterval River, as well as GS2. This points to eutrophic 

conditions, particularly at site S6, where a concentration of 0 mg/l was recorded in October 2020. 

This is highly toxic to aquatic biota and it is unlikely that many species would survive under these 

conditions.  Sewage effluent, domestic waste water and solid waste (including disposable nappies) 

are clearly a significant problem downstream of Embalenhle.  

 

High nutrient concentrations (phosphates and ammonium) were recorded for all sites in the Waterval 

River, Evanderspruit, Kleinspruit, Trichardtspruit and Grootspruit downstream of Embalenhle (Table 

10), suggesting sewage effluent which would cause oxygen depletion. The Evanderspruit (GS1B) 

receives domestic effluent from the town of Evander, while site S6 is located downstream of 

Embalenhle. The Waterval River receives effluent from Leandra, as well as all effluent originating 

from Evander and Embalenhle via the Grootspruit. High phosphate and ammonium concentrations 

were recorded throughout the Waterval River, suggesting that sewage and domestic effluent 

(including detergents) have impacted significantly on water quality. Foam was observed on the 

surface of the water at sites WV2 and WV3B. 

 

River Site TDS Cl  SO4 Ca Mg Na K Fe Mn Cu Ni NO3 NH4 PO4

WV1 428 55,2 72 46 31,9 92,7 13,5 -0,004 0,804 0,015 0 0,806 8,15 1,98

VW2 544 59 30,1 40,9 25,3 110 13,9 -0,004 2,82 0,014 0 2,03 8,46 2,63

VW3B 496 68,6 93,5 41,7 23,1 75,5 12,6 0,087 0,32 0,012 0 0 10,8 1,77

Evanderspruit GS1B 522 139 84,7 62,5 38,1 83,6 13,4 0,007 0,243 0,016 0 0 13 2,84

GS1 438 89 94 49,6 21,2 77,9 7,23 -0,004 0,421 0,017 0,037 1,63 0,765 0,135

GS2 942 321 188 76,9 49,5 178 13,5 -0,004 0,262 0,082 0,079 0,249 0,395 0,028

S6 (D/S) 516 67,7 94 41,3 22,6 69,2 13,1 0,086 0,284 0,012 0 0 12,9 1,8

Trichardtspruit TS 450 32,1 40,1 43,5 33,9 44,5 6,29 -0,004 0 0,015 0 3,72 0,888 0,717

Klipsoruit KS 412 24,3 93,9 39,7 32,2 35,7 5,24 -0,004 0 0,016 0 0 0,098 0,016

BS1 404 20,9 99,3 38,8 24,7 24,4 7,41 -0,004 0,783 0,016 0 0,268 0,99 0,095

BS2 656 129 61,9 49,5 29,9 73,8 11,9 0,028 0 0,017 0 0 0,182 -0,005

KS1 222 18,2 31,2 12,2 8,71 12,5 10,5 0,419 0,002 0,01 0 0 0,14 0,015

KS2 250 18,2 27,6 37 16,6 29,9 7,67 -0,004 0 0,01 0 0 0,206 0,008

Waterval

Grootspruit

Bankspruit

Kaalspruit

TDS Cl SO4 Ca Mg Na K Fe Mn Cu Ni NO3 NH4 PO4

R1 556 28,1 7,66 25,5 46,6 105 2,58 0 0,799 0 0 0 0,024 0,127

R2 528 24,3 31,5 29,6 50,2 83 2,29 0 0 0 0 0 0,032 0

WV-US 522 44,9 9,43 34,8 19,4 140 14,8 0 0 0 0 0,527 16,5 4,32

WV1 498 47,2 11,3 31,9 18,5 108 12,2 0 0,121 0,005 0,019 1,34 6,58 2,76

WV3 456 51,9 57,7 41,3 22,8 80,2 12,1 0 0 0 0 1,37 11,1 1,87

Klein 386 40,4 65,9 35,1 22,3 55,2 8,74 0 0 0 0 0,765 0,078 0,138
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The Rolspruit had low nutrient concentrations. This together with low sulphate and metal 

concentrations indicated good water quality with minimal impacts from residential areas or 

mining/industrial activities.  

 

The Kaalspruit and Bankspruit also had relatively good water quality, despite elevated iron 

concentrations at KS1 (which was probably due to seepage from a farm dam upstream of the site). 

Water levels were very low in these streams during both surveys, suggesting that water quality was 

compromised by the concentrating effect of evaporative losses. 

 

Salinity was particularly high at site GS2 (Grootspruit), which is located downstream of Shondoni 

and Simunye shaft complexes as well as downstream of the Kinross Slimes Dam and adjacent to 

the Leslie Slimes Dam (associated with gold mining). Table 10 shows that all salts (calcium, 

magnesium, sodium, sulphates, chlorides and potassium) were present in high concentrations, 

including sulphates. Copper and nickel concentrations were also high at this site. While most of 

these impacts were probably associated with the slimes dams, other small-scale mining related 

impacts (e.g. seepage or spills) are possible. Nutrient concentrations were relatively low. These high 

salt concentrations (942 mg/l at GS2 during July 2020) were likely to have been limiting to sensitive 

aquatic species. Most aquatic biota can tolerate salinities up to about 1000 mg/l. The low oxygen 

concentrations measured at these Grootspruit sites in October 2020 may have been due to high 

COD.  

 

3.4 Habitat Integrity  

The results of the habitat integrity assessment are displayed in Table 11. It should be noted that 

many of the aquatic sampling sites in the study area are considered wetlands that have become 

eroded and incised to form a channel. Reference should therefore be made to the wetland specialist 

report for a more comprehensive description of habitat integrity.  

 

3.4.1 The Rolspruit 

The Rolspruit has been impacted by small-scale agricultural activities, including farm dams and 

trampling by cattle. The channel was incised downstream of the N17. However, water quality was 

relatively good. Oxbow lakes in the floodplain areas adjacent to the main channel increased the 

availability and suitability of habitats for aquatic biota, resulting in a higher overall biodiversity. There 

was an abundance of frogs, tadpoles and Odonata (dragonflies and damselflies), pointing to highly 

suitable habitats and water quality. Otter spoor were also observed within wetland areas in the upper 

catchment. The PES of the Rolspruit was classified as PES B/C (Largely Natural to Moderately 

Modified). This was the only watercourse in a largely natural condition within the study area. 

 

3.4.2 Waterval River 

Sites along the Waterval River showed a decline in water quality from upstream to downstream 

reaches. The Waterval River has become deeply incised due to erosion and increased flows, with 

associated bank collapse in places. This erosion is due to flow modifications caused by road 

crossings, impoundments and stormwater runoff from residential areas and has resulted in reduced 

connectivity between instream and marginal habitats. 

 

Ammonium and phosphate concentrations were high at all sites in the Waterval River, indicating 

sewage effluent and domestic wastewater affecting habitat integrity at all sites, this being most 
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evident at WV-US, WV1 and WV3. The surface of the water at site WV3 was covered with a thick 

foam (Table 12), compromising all instream and marginal habitats and the sampling was therefore 

conducted slightly upstream (and the site re-named WV3B).  

 

The most upstream and downstream sites were classified as Category D (Largely Modified) while 

the middle reach (upstream of the confluence with the Grootspruit) is in a slightly better condition 

and was classified as Category C/D (Moderately to Largely Modified). 

 

An assessment of the habitat integrity in the Waterval River includes an assessment of the integrity 

of the floodplain (which supports oxbow lakes). Oxbow lakes in the floodplain areas adjacent to the 

main channel increase the availability and suitability of habitats for aquatic biota, resulting in a higher 

overall biodiversity. The Wetland Specialist Report should be referred to for a more comprehensive 

assessment of wetland integrity. 

 

Table 11. Results of the Habitat Assessment (2020) 

 
 

3.4.3 Grootspruit  

The upstream Grootspruit site has become incised due to erosion, causing reduced connectivity 

between instream and marginal habitats and a deepening of pools. It was considered Moderately to 

Largely Modified (PES C/D). This reach of the Grootspruit is essentially a valley bottom wetland that 

has become channelled and, as such, reference should be made to the wetland specialist report for 

a description of habitat integrity.  

 

Further downstream, at site GS2, the water quality deteriorated due to tailings facilities (from gold 

mining) and pollution control dams located immediately upstream of the site. Algae were prolific 

within the Grootspruit, suggesting eutrophic conditions. Algae tend to compromise benthic and 

marginal habitats and can affect oxygen concentrations. Bank erosion was also significant. The PES 

within this reach was considered Largely Modified (PES D). 

 

The most downstream site in the Grootspruit (site S6), has been greatly impacted by upstream gold 

mining impacts (as reflected by GS2) as well as domestic effluent (including sewage and detergents) 

originating from Embalenhle Township and the Evanderspruit. Water quality was the main impact at 

this site and resulted in a PES of Category D/E (Largely to Seriously Modified). 

 

R2 WV-US WV1 WV2 WV3 BS1 BS2 KS1 KS2 GS1 GS2 GS1B S6 TS Klip Klein

WATER ABSTRACTION (IMPACT 1 - 25) 2 4 4 4 4 8 3 8 5 3 3 5 3 3 3 3

FLOW MODIFICATION ( (IMPACT 1 - 25) 7 12 12 12 20 10 8 5 5 12 10 14 13 7 10 10

BED MODIFICATION  (IMPACT 1 - 25) 5 11 11 5 11 5 4 10 8 8 8 12 15 16 4 15

CHANNEL MODIFICATION  (IMPACT 1 - 25) 8 16 12 12 15 12 14 10 12 12 12 16 12 15 12 14

WATER QUALITY  (IMPACT 1 - 25) 3 20 10 16 20 5 5 5 3 10 18 18 24 5 4 12

INUNDATION  (IMPACT 1 - 25) 3 3 3 3 15 0 0 5 2 2 3 10 3 2 8 8

EXOTIC MACROPHYTES  (IMPACT 1 - 25) 0 6 3 4 0 0 0 0 0 3 0 0 0 4 0 0

EXOTIC FAUNA  (IMPACT 1 - 25) 0 8 0 0 6 0 0 0 0 4 0 0 0 0 0 0

RUBBISH DUMPING  (IMPACT 1 - 25) 0 8 2 8 15 0 1 0 2 4 5 8 15 2 2 6

INSTREAM HABITAT INTEGRITY SCORE 86 43 63 57 36 76 78 78 78 66 61 44 44 64 76 58

INTEGRITY CLASS B D C C/D E C C C C C C/D D/E D/E C C D

VEGETATION REMOVAL  (IMPACT 1 - 25) 0 3 10 8 3 3 2 10 6 6 7 3 5 6 7 7

EXOTIC VEGETATION  (IMPACT 1 - 25) 5 3 7 4 2 4 0 10 7 1 1 3 0 6 8 8

BANK EROSION  (IMPACT 1 - 25) 11 4 13 12 14 12 12 8 10 12 14 4 18 14 10 15

CHANNEL MODIFICATION  (IMPACT 1 - 25) 8 16 11 8 20 10 10 7 7 14 16 10 16 12 12 12

WATER ABSTRACTION  (IMPACT 1 - 25) 2 7 2 2 2 10 3 10 9 4 2 7 3 3 3 3

INUNDATION  (IMPACT 1 - 25) 7 8 8 3 3 2 4 3 3 4 4 8 3 2 8 8

FLOW MODIFICATION  (IMPACT 1 - 25) 4 8 4 5 4 8 4 8 2 8 7 8 12 6 8 8

WATER QUALITY  (IMPACT 1 - 25) 1 16 8 6 13 6 3 8 4 6 8 16 12 5 3 3

RIPARIAN ZONE HABITAT INTEGRITY SCORE 72 45 54 67 43 64 71 68 76 57 50 58 29 56 64 51

INTEGRITY CLASS C D D C D/E C C C C D D D E D C D

INSTREAM HABITAT INTEGRITY

RIPARIAN ZONE HABITAT INTEGRITY
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3.4.4 Evanderspruit 

The Evanderspruit (also referred to as the Winkelhaakspruit) has been significantly impacted by 

sewage effluent from the town of Evander and associated water quality impacts. The water was 

discoloured with a strong sewage odour. Additional impacts include erosion and channel incision 

due to altered flows (including stormwater discharges from Evander). The Evanderspruit was 

classified as PES Category D/E (Largely to Seriously Modified). 

 

3.4.5 Trichardtspruit and Klipsruit 

The Trichardtspruit and Klipspruit sites sampled as part of this survey were located upstream of 

Sasol activities. Flows were very low during July 2020 and habitats were therefore less suitable and 

available to aquatic biota (shallower pools, proliferation of algae). Algae were prolific within the 

Trichardtspruit, suggesting eutrophic conditions. Algae tend to compromise benthic and marginal 

habitats and can affect oxygen concentrations. Impacts to the Klipspruit were mainly agricultural and 

the PES was considered Moderately Modified (PES C). The Trichardtspruit was considered PES 

C/D (Moderately to Largely Modified). 

 

3.4.6 Bankspruit 

The Bankspruit is mainly impacted by agricultural activities. Water quality impacts were far lower 

and the main impact was channel incision due to flow modifications caused by farm dams and road 

crossings. This is a wetland with a non-perennial flow regime (i.e. it does not flow throughout the 

year, being reduced to a series of pools during drier periods) and water levels and flows were low 

during July 2020, encouraging the proliferation of algae. Oxbow lakes are present along the lower 

reach of the Bankspruit. Oxbow lakes in the floodplain areas adjacent to the main channel increased 

the availability and suitability of habitats for aquatic biota, resulting in a higher overall biodiversity. 

The Bankspruit was classified as PES C (Moderately Modified) in terms of habitat integrity. 

 

An assessment of the habitat integrity in the Bankspruit should include a consideration of the integrity 

of the floodplain (which supports oxbow lakes). The Wetland Specialist Report should be referred to 

for a more comprehensive assessment of wetland integrity. 

 

3.4.7 Kaalspruit 

The Kaalspruit is mainly impacted by agricultural activities. Water quality impacts were far lower and 

the main impact was channel incision due to flow modifications caused by farm dams and road 

crossings. This is a non-perennial wetland and water levels and flows were low during July 2020, 

encouraging the proliferation of algae. The Kaalspruit sites were classified as PES C (Moderately 

Modified). 
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Table 12. Photographs showing impacts to habitats 

  

Channel incision and impacts due to slimes dams at GS2 (left) and solid waste at S6 (right). 

  

Channel incision in the Waterval River (sites WV3B and WV1) 

  

Foam on the surface of the water at site WV3, indicating the presence of detergents. 
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3.5 Aquatic Macroinvertebrates  

3.5.1 SASS5 

The SASS5 results (Tables 13 – 15) suggest that the watercourses within the study area have been 

severely compromised, not only by mining and industrial activities, but also by domestic effluent from 

residential areas.  

 

Only the Rolspruit was considered intact, with a relatively high diversity of taxa and the presence of 

several sensitive taxa. With the exception of the Rolspruit, the diversity of aquatic 

macroinvertebrates in the remainder of the study area was considered extremely low (only 23 taxa) 

and only one taxon with a moderate requirement for good water quality (Aeshnidae, which has a 

SASS score of 8) was sampled - and this from only one site (site TS).  

 

The low integrity of aquatic ecosystems within the study area is a concern and represents a 

pronounced decline since the 2010 survey.  

Table 13. Summarised results of the SASS5 survey July and October 2020. Sites that were dry in July 
2020 (dry season), were sampled in October when water levels were slightly higher. 

  

 

 

Table 13 gives a summary of the SASS results and clearly shows that the Rolspruit (sampled at sites 

R1 and R2) is in a far better condition than any of the other sites sampled within the study area. The 

SASS score and ASPT were higher, despite biotope availability and suitability scores being similar 

to the Waterval River sites. The lower Bankspruit (site BS2) also had relatively high scores. The 

Grootspruit downstream of Embalenhle (site S6) and the Evanderspruit (site GS1B) fared poorest, 

with very low SASS scores (<10) and no sensitive taxa. The ASPT was zero (0) at both of these 

sites during at least one survey. 

 

 

SASSStones SASSVege SASSGSM Stones Vegetation GSM

WV1 7 2,33 2 6 3 3 4 4 11

VW2 32 3,20 15 25 14 4 6 4 14

VW3 B 8 4,00 2 8 2 5 3 2 10

BS1 30 3,75 21 24 5 2 1 4 7

BS2 53 4,42 35 35 44 4 1 4 9

Evanderspruit GS1B 0 0,00 0 0 0 2 2 2 6

S6 6 2,00 6 2 2 6 2 1 9

Klipspruit Klip 47 3,92 28 26 18 4 5 5 14

KS1 26 3,71 0 26 5 0 2 2 4

KS2 45 3,75 32 27 18 2 2 2 6

J
u
l-

2
0

Habitat 

Score 
ASPT

Biotope availability and suitability 

(scored)
SASS5-score per biotope

Waterval River

Monitoring site SASS5 score

Bankspruit

Grootspruit

Kaalspruit

R1 87 4,83 0 72 51 0 4 4 8

R2 104 5,20 29 88 35 4 4 4 12

WV-US 21 3,00 3 19 3 3 4 3 10

WV1 30 3,75 21 24 5 2 1 4 7

WV2 48 4,00 25 43 14 3 4 4 11

WV3 30 3,33 16 27 4 2 3 1 6

GS1 44 3,67 21 30 23 1 3 3 7

GS2 44 3,67 22 38 18 5 2 2 9

Evanderspruit GS1B 7 1,75 4 5 3 4 3 2 9

Grootspruit S6 6 0,00 6 2 2 6 2 1 9

Trichardtspruit TS 44 3,67 13 35 26 3 3 2 8

Kleinspruit Klein 28 3,50 0 28 15 0 3 2 5

O
c
t-

2
0

Rolspruit

Waterval

Grootspruit
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Table 14 shows the relationship between high ammonium concentrations (generally associated with 

sewage effluent) and SASS scores and ASPT. The sites with the lowest SASS scores and ASPT, 

had the highest ammonium concentrations. Ammonium can form ammonia under certain conditions, 

causing toxicity to aquatic biota.  

 

Sewage effluent affected the biota throughout the Waterval River, the Evanderspruit and the lower 

Grootspruit (downstream of Embalenhle and the Kleinspruit confluence). The Bankspruit, Kaalspruit, 

Rolspruit and upper Grootspruit (within the vicinity of Sasol Shondoni and Simunye Shafts) were 

less affected by sewage effluent. 

Table 14. Relationship between ammonium concentrations and SASS5 scores and ASPT (July 2020). 

 

 

3.5.1.1 Rolspruit 

The SASS5 scores, diversity and ASPT were highest within the Rolspruit. Four taxa with a moderate 

requirement for good water quality were recorded from these sites – Atyidae, Lestidae, Hydracarina 

and Aeshnidae. In addition, one taxon with a high requirement for good water quality was recorded 

(Dixidae).  

 

Considering that this wetland has a non-perennial flow regime (i.e., it does not flow throughout the 

year, being reduced to a series of pools in the dry season), the ecological integrity of the Rolspruit 

was considered largely intact with good water quality and habitat availability. There was a high 

availability of deep pools with fringing vegetation and good water quality. Frogs and Odonata 

(dragonflies and damselflies) were abundant and otter spoor were observed. Potamonautidae 

(crabs), which are fed on by otters, were recorded at both sites. The Rolspruit was considered to be 

in a Largely Natural to Moderately Modified (PES B/C) condition in terms of aquatic 

macroinvertebrates. 

 

3.5.1.2 Waterval River 

Site upper Waterval River (sites WV-US and WV1) had very low SASS scores with only 8 common, 

widespread taxa and a very low ASPT (Average Score Per Taxon). These sites were considered 

seriously modified (PES E) in terms of aquatic macroinvertebrates. A high ammonium concentration 

was recorded at site WV1 during July 2020, suggesting sewage effluent, probably originating from 

Leandra. (Ammonium can be toxic to aquatic biota under certain conditions). This was further 

confirmed by the high abundance of chironomid midges and oligochaetes at the site, both taxa 

typically associated with sewage effluent. 

 

WV1 >10 7

VW2 <10 32

VW3 B >10 8

BS2 <1 53

Evanderspruit GS1B >10 0

S6 >10 6

Klipspruit Klip <1 47

KS1 <1 26

KS2 <1 45

J
u
l-

2
0

Waterval River

NH4 (mg/l)Monitoring site SASS5 score

Bankspruit

Grootspruit

Kaalspruit
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Further downstream, there was an improvement in both SASS score and ASPT, but the biotic 

integrity remained compromised. The diversity was higher at WV2 in response to improved habitat 

availability but there was a pronounced decline between site WV2 and WV3 (which is located 

downstream of the confluence with the Grootspruit). Only two taxa were recorded at site WV3 in July 

2020, although this increased to nine taxa during October 2020. Again, the prevalence of chironomid 

midges points to organic effluent and sewage contamination. The ammonium concentrations 

remained high throughout the Waterval River during July 2020, indicating serious impacts from 

domestic effluent originating from residential areas (see section 3.2). Table 14 shows the relationship 

between ammonium concentrations and SASS5 scores. 

 

Sites WV-US and WV1 were classified as seriously modified (PES E). Site WV2 was classified as 

Largely Modified (PES D), the main negative response being to water quality deterioration, while 

WV3 was classified as Category E/F (Seriously to Critically Modified). 

 

It should be noted that the recommended ecological categories given for the Waterval River in the 

Reserve Determination (DWS 2020) and Resource Quality Objectives DWS (2016) is given as: 

• PES C in catchment C12D (RU46) (DWS 2016) and  

• PES D for the downstream catchment (C12F/RU47) (DWS 2016, 2020). 

It is clear, therefore, that the RQO are not being met in the Waterval River. 

 

3.5.1.3 Grootspruit and its Tributaries  

The upper Grootspruit was considered Largely Modified (PES D) in terms of aquatic 

macroinvertebrates. No taxa with a moderate or high requirement (SASS score >8) were sampled 

from either site (GS1 and GS2) during either survey (July or October 2020). During October 2020, 

oxygen concentrations were low in the Grootspruit, suggesting possible sewage effluent or 

detergents, although COD may also have been high. This is confirmed by the biomonitoring reports 

(Wet-Earth 2019 a, b, c ) and is likely to have had a negative effect on aquatic biota. The main impact 

to the upper Grootspruit, however, appears to be from tailings facilities (not associated with Sasol 

mining) along the eastern bank. 

 

The Grootspruit, downstream of Embalenhle Township and downstream of the confluence with the 

Trichardtspruit and Kleinspruit was considered Category E/F (Seriously/Critically Modified). Only 3 

taxa were sampled from this site – including an abundance of Chironomidae and Oligochaeta 

typically found in sewage-contaminated waters. The water quality results show a high ammonium 

and phosphate concentrations which, together with low oxygen concentrations, were likely to have 

been extremely limiting to aquatic biota.  

 

The Evanderspruit (also called the Winkelhaakspruit) was considered Critically Modified (PES F) 

due to sewage effluent emanating from Evander Town. No taxa were recorded at this site during 

July 2020, despite extensive sampling. 

 

The upper reaches of the Trichardtspruit, including its tributary, the Klipspruit, was considered to be 

in better condition, with a higher abundance of taxa and the presence of one taxon with a moderate 

requirement for good water quality (Aeshnidae) in July 2020. These reaches were classified as 

Category C/D (Moderately to Largely Modified).  
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Further downstream, the Kleinspruit (which receives inputs from the Klipsruit and Trichardtspruit) 

was classified as PES D/E (Largely to Seriously Modified). Only eight tolerant taxa were recorded 

and the SASS score was very low (28). Habitats were severely compromised by bank erosion and 

channel incision. Nitrate concentrations were relatively high in the Kleinspruit, suggesting 

contamination from domestic wastewater. 

 

3.5.1.4 Bankspruit 

The Bankspruit is a channelled wetland with a non-perennial flow regime (i.e., it does not flow 

throughout the year and is reduced to a series of pools during drier months) and a high diversity of 

aquatic macroinvertebrates is not expected in the upper reaches, especially during the dry season 

when flows are low.  During 2020, the upper Bankspruit (site BS1) essentially consisted of a series 

of pools and habitat availability and suitability was low.  

 

The diversity at the downstream site, immediately upstream of the confluence with the Waterval 

River, was slightly higher, reflecting better flow and habitat conditions. One taxon with a moderate 

requirement for good water quality (Atyidae) was recorded. There was therefore an increase in SASS 

score and ASPT in a downstream direction in response to improved habitat availability and suitability 

associated with higher water levels and improved flows at the downstream site. 

 

The Bankspruit was classified as PES C/D (Moderately to Largely Modified), with biota responding 

mainly to habitat availability and suitability.  

 

This is a significant deterioration from the 2010 survey (WCS, 2010) when the Bankspruit was 

classified as PES B (Largely Natural). It is possible that underground mining has caused a slight 

lowering of the water table due to mine dewatering or there has been ingress due to subsidence, 

resulting in reduced flows. This would have had a negative impact on habitat availability and water 

quality. However, groundwater modelling data suggest that impacts due to dewatering were likely to 

be minimal.  

 

3.5.1.5 Kaalspruit 

Flows were low within the Kaalspruit so habitats were not optimal (habitat scores were low), and 

algae were prolific. This is essentially a channelled wetland and, as such, a high diversity of taxa 

was not expected. The Kaalspruit was classified as PES C/D (Moderately to Largely Modified), with 

biota responding mainly to habitat availability and suitability. 

 

Again, this is a significant deterioration from the 2010 survey (WCS, 2010) when the Kaalspruit was 

classified as PES B/C (Largely Natural to Moderately Modified). It is possible that underground 

mining has caused a slight decrease in the water table due to subsidence, resulting in reduced flows, 

although there is no clear evidence of this.  

 

3.5.1.6 Oxbow lakes 

Several oxbow lakes have formed within the floodplains associated with the Rolspruit, Bankspruit 

and Waterval River. These oxbow lakes provide excellent vegetation habitats for aquatic biota, 

including frogs and Odonata (dragonflies and damselflies) which, in turn provide food for animals 

higher up in the food chain, such as otter and water birds. They also support microcrustaceans and 
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other planktonic organisms which are specially adapted to seasonal drying (such as copepods, 

ostracods and cladocerans), which are fed on by a range of waterbirds, including flamingos. 

 

Oxbow lakes therefore add to the overall biodiversity of the rivers and their adjacent floodplains. 

They can provide an important habitat and food supply for migratory bird species, as well as habitat 

for Giant Bullfrog, which is near threatened. 

 

The 2002 study (Palmer and Engelbrecht 2002) states that “overall, the invertebrate fauna at these 

sites comprises an interesting group of taxa that justifies special conservation measures to protect 

these habitats”. 

Table 15. Summary of taxa collected from oxbow lakes in the floodplains of the Rolspruit (Ox1), 
Bankspruit (Ox3) and Waterval River (Ox4).  

 

 

3.5.2 Present Ecological State 

Table 16. Results of the MIRAI assessment 

 
 Response to Flow 

Modification 
Response to 

Habitat 
Response to 
Water Quality 

Overall 
Score 

PES 
(MIRAI) 

Rolspruit 74.8 77.6 73.6 79.2 B/C 
Waterval (WV-US, WV 1) 46.1 25.2 23.9 33.3 E 
Waterval (WV 2 and 3) 57.1 33.5 26.1 39.5 D/E 
Bankspruit (BS1, BS2) 63.9 45.9 41.9 51.0 D 
Kaalspruit (KS1, KS2) 74.8 42.2 40.3 51.1 D 
Grootspruit (GS1, GS2) 74.8 46.3 38.3 52.4 D 
Evanderspruit (GS1B) No Taxa sampled July 2020 F 
Grootspruit (S6) 39.2 16.0 17.8 27.0 E/F 
Trichardtspruit (TS, KS) 70.5 50.1 38.3 50.4 D 
Kleinspruit 53,7 36,1 40,8 44,6 D 

      

 

Ox1 Ox3 Ox4
19,1 18,3 20,2

7,1 6,5 7,8

46 19,9 22

12(+2) 12 (+2) 10(+2)

Hirudinea (Leeches) 1

Atyidae (Freshwater Shrimps) A

HYDRACARINA (Mites) A A

Baetidae 1sp 8

Baetidae 2 sp B B

Coenagrionidae (Sprites and blues) A A

Aeshnidae (Hawkers & Emperors) 1

Belostomatidae* (Giant water bugs) A 1

Corixidae* (Water boatmen) 10 A 20

Gerridae* (Pond skaters/Water striders) A A 4

Notonectidae* (Backswimmers) B A 20

Pleidae* (Pygmy backswimmers) B

Veliidae/M...veliidae* (Ripple bugs) A 8

Dytiscidae* (Diving beetles) 1 A 1

Hydrophilidae* (Water scavenger beetles) 1

Ceratopogonidae (Biting midges) A

Chironomidae (Midges) A A

Lymnaeidae* (Pond snails) A

Physidae* (Pouch snails) A

Planorbinae* (Orb snails) 1

NON-SASS5 Taxa

Cladocera Present Present Present

Copepoda

Ostracoda Present AbundantAbundant

pH:

Cond (mS/m):

TOTAL No. SASS TAXA (+non-SASS 

Temp (°C):
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The MIRAI classified most sites as Largely Modified (PES D). Only the Rolspruit remained relatively 

intact, being classified as PES Category B/C (Largely Natural to Moderately Modified). Flow is 

the main driver of assemblage patterns in the Rolspruit. A change in flow volumes would therefore 

have the greatest effect on aquatic biota (either positive or negative). 

The Waterval River, Evanderspruit and lower Grootspruit (immediately upstream of the confluence 

with the Waterval River) were considered PES E to F (Seriously to Critically Modified). The 

aquatic biota mainly responded to deterioration in water quality, with a pronounced decrease in 

prevalence of sensitive taxa evident at all sites. Sewage effluent is the main driver of assemblage 

patterns in these systems, clearly having a negative effect on diversity and abundance. 

 

It should be noted that the recommended ecological categories given for the Waterval River in the 

Reserve Determination (DWS 2020) and Resource Quality Objectives DWS (2016) is given as: 

• PES C in catchment C12D (RU46) (DWS 2016) and  

• PES D for the downstream catchment (C12F/RU47) (DWS 2016, 2020). 

It is clear, therefore, that the RQO are not being met in the Waterval River. 

 

The Bankspruit, Kaalspruit, upper Grootspruit (GS1 and GS2), Kleinspruit and Trichardtspruit fared 

slightly better with a PES Category of D.  

 

The main driver of assemblage patterns in the Bankspruit and Kaalspruit was flow, with low flows 

compromising habitat availability and water quality. The role of underground mining in this scenario 

is uncertain.  

 

The main stressor in the upper Grootspruit, Evanderspruit, Kleinspruit and Trichardtspruit was water 

quality, with sewage effluent being problematic in the Evanderspruit and Kleinspruit, while mining-

related impacts were more evident in the upper Grootspruit.   

 

3.6 Fish Assessment 

3.6.1 Fish species composition (pre-disturbance/reference and present) 

Based on available information it is estimated that the following ten indigenous fish species may 

occur (or have occurred under pre-disturbance conditions) in the rivers of the study area:     

• Rock catfish (Austroglanis sclateri) (ASC)_Unlikely within study area, potentially in lower 

reaches of Waterval. 

• Orange-Orange Smallmouth yellowfish (Labeobarbus aeneus) (BAEN)_Confirmed. 

• Orange-Orange Largemouth yellowfish (Labeobarbus kimberleyensis) (BKIM)_Unlikely 

within study area, potentially lower reaches of Waterval River. 

• Orange River mudfish (Labeo capensis) (LCAP)_Confirmed. 

• Moggel (Labeo umbratus) (LUMB)_ Confirmed 

• Chubbyhead barb (Enteromius anoplus) (BANO)_ Confirmed 

• Straightfin barb (Enteromius paludinosus) (BPAU)_ Confirmed 

• Sharptooth catfish (Clarias gariepinus) (CGAR)_Definite 

• Southern mouthbrooder (Pseudocrenilabrus philander) (PPHI)_ Confirmed 

• Banded tilapia (Tilapia sparrmanii) (TSPA)_ Confirmed (Trichardspruit). 

 

The distribution of the fish under reference (pre-disturbance) conditions would have been a product 

of the natural fish species richness of the system and availability of suitable/preferred habitats at a 
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site.  It is therefore estimated that the upper reaches of the Waterval River and other smaller 

tributaries would have housed a relatively low natural species richness comprising mostly of smaller 

species (such as small Enteromius and Cichlid species), while the species richness would have 

increased with downstream gradient as flow and hence habitat diversity increased (Table 17).  

Palmer and Engelbrecht (2002) also concluded that three indigenous fish species (E. anoplus, E. 

paludinosus and P. philander) historically occurred in the upper reaches of the study area, while as 

many as eight species could potentially occur in the lower reaches of the Waterval River.  The Rock 

catfish (A. sclateri) and Largemouth yellowfish (L. kimberleyensis) may have occurred naturally or 

frequented only the lower reaches of the Waterval River (wet season), but these species are not 

currently present within the study area.  Tilapia sparrmanii was not included in the 2002 expected 

species list, but this species commonly occurs in the Vaal River catchment and its presence was 

confirmed during the 2020 survey in the Trichardtspruit, and hence it is also included as a potentially 

occurring species within the study area.  

 

Eight of the expected indigenous species and one alien species were sampled in the study area 

during surveys conducted in January and August 1999 (Kotze and Niehaus, 1999) (Table 14).  Six 

of the expected fish species were sampled during a fish survey conducted in 2002 as part of an 

aquatic ecosystem baseline assessment for the initial Middelbult Block 8 mining area (Palmer & 

Engelbrecht, 2002) (Table 17).  During the 2002 survey less than 2% of the recorded individuals 

were infected with parasites and no other anomalies were present in fish sampled and the health of 

the fish assemblage was rated as good. Seven indigenous species were sampled during the July 

(dry season) and October (early wet season) 2020 surveys conducted in the study area as part of 

the current study (Table 17).  Site R2 was again sampled during January 2021.  The 2002 and 2020 

surveys also confirmed the presence of three alien fish species in the rivers of the study area (Table 

17). 

Table 17:  Fish species expected and sampled in study area during 1999, 2002 and 2020/2021 surveys. 
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3.6.2 Conservation status, intolerance ratings and habitat preferences 

One of the fish species present in this reach, namely the Largemouth yellowfish (Labeobarbus 

kimberleyensis) are red data listed, being classified as near-threatened  (IUCN ver.3.1: 2017-02) 

and Vulnerable  (NEMBA:TOPS, 2007) (Table 18).  The remainder of the indigenous species are all 

classified as least concern (IUCN) and are not included in the NEMBA: TOPS list (Table 18).  A 

further four species, namely L. aeneus, L. kimberleyensis, L. capensis and A. sclateri are endemic 

to the Orange-Vaal River system (Table 4).  

 

Two species, namely L. kimberleyensis and L. capensis are classified as moderately intolerant to 

changes in the environment (Table 18).  Three species are classified as being moderately tolerant 

(L. aeneus, L. umbratus and A. sclateri) while the rest fall within the tolerant category (Table 20).   

 

The fish species furthermore differ in their requirements for different habitats (Table 19) and it is 

therefore important to maintain a diverse system, as close to natural as possible, in an attempt to 

maintain species diversity.  

 

The majority of the fish species in the study area prefer slow-deep and slow-shallow habitats, while 

the two yellowfish species (L. kimberleyensis and L. aeneus), the Orange River Labeo (L. capensis) 

and Rock catfish (A. sclateri) also prefers fast habitats for some life stages (Table 19).  In terms of 

cover features, the species also have a requirement for a range of cover features with most species 

preferring overhanging vegetation, and water column (Table 19).  

 

Table 21 highlights potential impacts of human activities on the different habitat features for fish of 

the study area. 

Table 18:  General notes regarding the fish species of the study area. 

ABBREVIATION GENERAL NOTES ON CONSERVATION STATUS & DISTRIBUTION 

Austroglanis 
sclateri 

Endemic to Orange-Vaal River system. Indicated as one of most threatened species in Orange-
Vaal River System. IUCN (2017) rated least concern. (SA Red Data Book 1987 rare 
(indeterminate). 

Labeobarbus 
aeneus 

Naturally endemic to Orange-Vaal system. IUCN (2017): Least concern.  Translocated to other 
systems in South Africa. 

Labeobarbus 
kimberleyensis 

Endemic to Orange-Vaal River system. IUCN (2017): Near Threatened. NEMBA (2004): 
Vulnerable. 

Enteromius 
anoplus (group) 

Relatively common Enteromius species in many of South African cold-water rivers.  IUCN (2017): 
Least concern. There is some uncertainty regarding this entire group of species (‘anoplus’ group) 
as they are all morphologically very similar and identification based on external characteristics is 
almost impossible and should be confirmed through genetic analyses.  The taxonomy of various 
species within the Enteromius genus is insufficiently known resulting in difficulties in the 
identification of these species (Van Ginneken et al., 2017). There are furthermore often very little 
morphological differences between species of certain groups of small barbs which make it difficult 
to identify these species with certainty. This is especially true for the “Chubbyhead barbs” group 
(Enteromius anoplus) and a study done by Engelbrecht (1996) indicated that this group may 
potentially contain some new (undescribed) species. He also emphasised the importance of 
conserving genetic diversity and indicated the importance of the role of phylogenetic studies to 
identify genetically unique fish populations. 

Enteromius 
paludinosus 

Relatively common Enteromius species in many of South African rivers.  IUCN (2017): Least 
concern. 

Clarias gariepinus 
Common and widespread occurring throughout Orange-Vaal system, and many other rivers in 
South Africa. IUCN (2017): Least concern 

Labeo capensis 
Naturally endemic to Orange-Vaal system. IUCN (2017): Least concern.  Translocated to other 
systems in South Africa. 

Labeo umbratus 
Present throughout the Orange-Vaal system but is bevoming scarce in many areas (most probably 
related to increased flows (loss of slow-habitats) and potentially altered food sources.   IUCN 
(2017): Least concern. 
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ABBREVIATION GENERAL NOTES ON CONSERVATION STATUS & DISTRIBUTION 

Pseudocrenilabrus 
philander Relatively common species in many of South African rivers.  IUCN (2017): Least concern 

Tilapia sparrmanii Relatively common species in many of South African rivers.  IUCN (2017): Least concern 

Alien Introduced Species 

Gambusia affinis Alien (North America) 

Cyprinus carpio Alien (Europe and Asia) 

Table 19 Habitat preferences (flow-depth and cover features) of the expected/observed fish species 
(Kleynhans, 2003). 

 
*alien/introduced fish species 

Table 20. Relative intolerance ratings of expected/observed fish species (Kleynhans, 2003). 

 
*alien/introduced fish species 

Table 21:  Human activities that are often responsible for degradation in specific fish habitat features 
(important habitats for fish in study area highlighted in bold text). 

Velocity depth class or 
Habitat feature 

General impacts and activities.   

Slow deep & slow shallow Increased flows as result of regulation, water transfer schemes, irrigation 
releases. Sedimentation of pools as a result of catchment and bank erosion. 

Fast deep and fast shallow Decreased flows a result of water abstraction (for agriculture, domestic, 
mining or industry), flow modification as a result of dams, weirs and 
channelization. 

Overhanging vegetation Clearing of vegetation on stream banks for the purpose of stream crossings 
(conveyer belts, roads, haul roads, pumps), clearing of riparian zones for 
construction activities, exotic vegetation encroachment replacing natural 
vegetation and also causing increased bank erosion, and to a lesser extent water 
quality deterioration (increased toxins could result in decreased availability of 
vegetation while increased nutrients could result in excessive growth or 
domination by single or a few species).   

Undercut banks Alteration of natural water levels (through water abstraction, flow alterations, 
etc.).  Physical disturbance of banks through construction or agricultural activities.   

SLOW-

DEEP 

(<0.3 m/s; 

>0.5 m)

SLOW-

SHALLOW 

(<0.3 m/s; 

<0.5 m)

FAST-

DEEP 

(>0.3 m/s; 

>0.3 m)

FAST-

SHALLOW 

(>0.3 m/s; 

<0.3 m)

OVERHAN

GING 

VEGETATI

ON

BANK 

UNDERC

UT

SUBSTRA

TE

AQUATIC 

MACROP

HYTES

WATER 

COLUMN

Austroglanis sclateri 3.4 2.3 2.3 3.8 0.3 3.5 4.4 0.1 0.9

Labeobarbus k imberleyensis 3.7 2 4.3 3.8 0 0 1.8 0 3.3

Labeobarbus aeneus 3.5 2.5 3.5 4 0.7 1.5 4 2 4

Enteromius anoplus GROUP (Barbus anoplus) 4.1 4.3 0.9 2.5 4 2.7 2.3 3.2 1.1

Enteromius paludinosus (Barbus paludinosus) 3.9 3.9 2.2 2.6 4.2 2.4 1.9 3.6 3.5

Clarias gariepinus 4.3 3.4 1.2 0.8 2.8 2.9 2.8 3 2.6

Labeo capensis 4.2 3 3.3 2.5 0.5 2 4.2 1.5 3.2

Labeo umbratus 4.5 2.7 1 0.9 0.6 0.1 4.2 0.8 2.5

Pseudocrenilabrus philander 2.6 4.3 0.5 0.9 4.5 3.2 1.9 2.9 0.3

Tilapia sparrmanii 3 4.3 0.9 1.5 4.5 1.9 2.5 3.6 1.1

Gambusia affinis* 1.5 4.6 0.6 0.1 4.6 0.3 0.3 3.7 0.6

Cyprinus carpio* 4.7 3.2 2.1 1.5 2.7 3 3 2.6 3

Habitat preferences

SCIENTIFIC NAME

TROPHIC 

SPECIALIZATION

HABITAT  

SPECIALIZATION

FLOW 

REQUIREMENT

REQUIREMENT: 

UNMODIFIED 

WATER QUALITY

AVERAGE 

OVERALL 

INTOLERANCE 

RATING

Austroglanis sclateri 2.9 2.3 3.2 2.6 2.7

Labeobarbus k imberleyensis 3.8 3.4 3.8 3.6 3.6

Labeobarbus aeneus 2.5 1.8 3.3 2.5 2.5

Enteromius anoplus GROUP (Barbus anoplus) 2.8 2.8 2.3 2.6 2.6

Enteromius paludinosus (Barbus paludinosus) 1.6 1.4 2.3 1.8 1.8

Clarias gariepinus 1 1.2 1.7 1 1.2

Labeo capensis 3.4 3.1 3.5 2.8 3.2

Labeo umbratus 2.8 2 2.7 1.6 2.3

Pseudocrenilabrus philander 1.3 1.4 1 1.4 1.3

Tilapia sparrmanii 1.6 1.4 0.9 1.4 1.3

Gambusia affinis* 2.8 3.1 1.1 1.2 2

Cyprinus carpio* 1.2 1.4 2.1 1.1 1.4

Intolerance ratings

SCIENTIFIC NAME



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  55 

Substrate Increased sedimentation (related to erosion), excessive algal growth (especially 
associated with irrigation return flows and WWTW effluents), sand mining, 
trampling by livestock, disturbance by bottom feeding alien species such as 
Common carp, etc.  

Aquatic macrophytes Altered flow regimes, use of herbicides. 

Water column Decreased flows (through abstraction, constructions of dams, etc.) and 
sedimentation of pools.   

 
3.6.3 Alien/Introduced fish species 

It is known that a number of exotic and indigenous introduced species are present in the Vaal River 

system.   Two alien/introduced fish species, namely the Common carp (Cyprinus carpio) and 

Mosquito fish (Gambusia affinis) have been confirmed in the current study area (Table 17).  The 

Common carp (Cyprinus carpio) causes habitat destruction by means of its feeding behaviour in the 

bottom sediments, thereby also increasing turbidity levels. It should therefore be encouraged to 

remove specimens of this species whenever caught by anglers.  Mosquito fish (Gambusia affinis) 

has an impact on the naturally occurring fish communities by feeding on their eggs and young.  

Although not confirmed there is also a low probability that the predatory alien Largemouth Bass 

(Micropterus salmoides) may be present in this catchment (especially farm dams).     

 

3.6.4 Migration barriers 

All rivers are naturally continuous longitudinal ecosystems, as described by the River Continuum 

Concept (Vannote et al., 1980).  This concept views all rivers as possessing continuous gradients of 

physical and chemical conditions that are progressively and continuously modified downstream from 

the headwaters to the sea.  One of the most important socio-economic impacts on the ecological 

processes of river systems is fragmentation through the building of dams and weirs (Jungwirth, 

1998).  The migratory life histories of fish can be divided into the following groups (McDowell, 1987; 

Porcher & Travade, 2002): 

 

• Diadromous: Truly migratory fishes which migrate between the sea or saline water and 

freshwater.  This category can be subdivided in the following: 

o Catadromous – Diadromous fishes which spend most of their lives in freshwater and 

migrate to the sea (or saline reaches of estuaries) to breed as adults (e.g. eels).  The 

post-larvae and juveniles then migrate back to freshwater habitats.  This term is used 

to include species that have an obligatory freshwater phase in their life cycle 

(obligatory catadromous) and ii) which have a facultative habit of entering fresh water 

that is carried out by only a portion of the population (facultative catadromous) 

o Amphidromous – Diadromous fishes where migration occurs both as adults and 

juveniles from freshwater to the sea, or vice-versa, is not for the purpose of breeding, 

but occurs regularly at some other definitive stage.  These species can spawn in fresh 

water or in saline water (the sea or estuaries). 

o Anadromous – Diadromous fish that spend most of their lives in the sea and migrate 

to freshwater to breed.  

• Potadromous: Truly migratory species whose entire life cycle is completed within freshwater 

and that undertake migrations within freshwater zones of rivers for a variety of reasons, such 

as for spawning, feeding, dispersion after spawning, colonisation after droughts, for over-

wintering, etc. 

 

In the lower section of the study area, various potadromous fish species can be expected to be 

present, with the two Yellowfish species (L. kimberleyensis and L. aeneus), the two Labeo species 
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(L. capensis and L. umbratus), Sharptooth catfish (C. gariepinus) and some of the smaller barb 

species (E. paludinosus) requiring movement between reaches for completion of their life cycles. 

There are various migration barriers within the study area in the form of weirs, road crossings and 

especially chemical migration barriers due to poor water quality.  These current impacts should be 

addressed to promote free movement of indigenous fish in the study area.   

 

3.6.5 Fish Surveys (July and October 2020) 

A preliminary survey was conducted in the study area during July 2020 to gain some insight into the 

current status of the fish assemblage in the study area, with a follow up survey in October 2020.  The 

previous study was conducted in 2002 (Palmer and Engelbrecht, 2002) and it is estimated that 

conditions may have changed notably since then due to rapid residential expansions in this 

catchment.       

 

3.6.6 Fish habitat assessment  

The Habitat Cover Ratings (HCRs) approach was used to evaluate the amount and diversity of cover 

(habitat) available for fish at each of the sampling sites at the time of sampling (Figure 4 Table 22).  

The HCRs indicated that the diversity of habitats for fish was generally low during July and October 

2020 surveys, with slow habitats (slow-shallow and slow-deep) being present at most sites.  The 

only sites where limited fast-shallow habitats occurred was the Waterval River (sites WV-US, WV1, 

WV2, WV3B, WV3), lower Grootspruit (site S6), Winkelhaakspruit (site GS1B) and Trichardspruit 

(TSb).   

 

The HCR results furthermore stress the fact that flow was still low during the early wet season survey 

conducted in October 2020 survey.  The primary cover feature available for fish at the sites was 

generally provided in the form of overhanging vegetation and rocky substrates, with limited 

macrophytes and undercut banks/rootwads present at some sites.  The substrates were generally 

of poor condition due to sedimentation (associated with erosion), excessive algal growth and rubbish 

dumping.   

 

The habitat composition at a site plays an important role in determining the expected fish species 

assemblage of the site, which is furthermore influenced by aspects such as the prevailing water 

quality, presence of alien fish species, food availability and migration barriers.   
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Figure 4. Graphical presentation of Habitat Cover Ratings for fish sampling sites (July and October 
2020) 
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Table 22:  Fish Habitat Cover Ratings (HCRs) calculated for each site (July and October 2020). 

 

 
 
3.6.7 Fish species assemblages 

3.6.7.1 Rolspruit  

During the October 2020 survey, three indigenous fish species were sampled at site R2 in the 

Rolspruit, namely E. paludinosus, C. gariepinus and P. philander (Table 23).  P. philander was 

especially abundant at this site (Table 23).   

 

Local anglers in a dam situated next to the site indicated the presence of the alien C. carpio in the 

dam, and it is therefore highly likely that this species may also be present within deeper pools of the 

Rolspruit ecosystem.   

 

The only expected species not sampled during the October 2020 survey is E. anoplus, but the 

presence of this species in very low abundance was confirmed during an incidental survey in January 

2021 (Table 17).  This is the most intolerant of all species expected and was observed to be 

abundant at site R1.  The results are based on a single site and two surveys and the distribution and 

abundance of this species in the Rolspruit should be verified during future biomonitoring surveys.   

 

Velocity-

depth class Sites WV1 WV2 WV3B BS1 BS2 KS1 KS2 GS1 GS2 GS1B TS KLIPSPRUIT S6

Abundance 2 3 2 3 1 4 3 2 1 1 2 3 2

Overhanging vegetation 2 2 1 1 1 3 3 3 2 2 2 2 1

Undercut banks and Root-wads 1 1 0 0 1 0 0 1 1 1 1 0 0

Substrate 1 1 1 0 0 0 0 2 1 1 1 2 1

Macrophytes 0 0 0 0 0 2 0 0 0 1 0 2 0

Abundance 2 2 2 3 3 0 2 3 3 3 3 3 2

Overhanging vegetation 2 2 2 2 2 0 2 3 2 2 2 1 1

Undercut banks and Root-wads 0 1 0 0 1 0 0 0 0 0 0 0 0

Substrate 1 1 2 1 1 0 0 3 1 2 1 2 2

Macrophytes 1 1 0 0 0 0 0 1 0 1 1 2 0

Abundance 0 0 0 0 0 0 0 0 0 0 0 0 0

Overhanging vegetation 0 0 0 0 0 0 0 0 0 0 0 0 0

Undercut banks and Root-wads 0 0 0 0 0 0 0 0 0 0 0 0 0

Substrate 0 0 0 0 0 0 0 0 0 0 0 0 0

Macrophytes 0 0 0 0 0 0 0 0 0 0 0 0 0

Abundance 2 1 3 0 0 0 0 0 0 2 0 0 3

Overhanging vegetation 2 2 0 0 0 0 0 0 0 1 0 0 0

Undercut banks and Root-wads 1 0 0 0 0 0 0 0 0 0 0 0 0

Substrate 1 2 2 0 0 0 0 0 0 1 0 0 3

Macrophytes 0 1 0 0 0 0 0 0 0 0 0 0 0
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The biotic indices (FRAI and FAII) indicate that PES (based on fish) of the Rolspruit is currently in a 

category B/C, indicating Slightly/moderately modified conditions. This result is of low confidence until 

verified in follow-up surveys. Landowner access prevented sampling further downstream in the 

Rolspruit during October 2020.      

 

Waterval River  

During the July 2020 survey only two fish species were sampled in the Waterval River, and in 

October 2020 four fish species were sampled (Table 23).  In total, five fish species were sampled in 

2020, while seven indigenous (and one alien) species were sampled in 1999 and five indigenous 

(and two alien) species were sampled in March 2002 (Table 17).  When applying the 1999/2002 data 

to the FAII a category D (largely modified) is calculated.   

 

The FRAI calculation for the 2020 data indicates a category E (seriously modified) and hence 

indicates temporal deterioration over this period (Table 24). This is a reflection of the highly utilised 

and impacted catchment and a response to the poor condition of most of the tributary streams 

draining into the Waterval River, as well as the activities along the river itself.      

 

It should be noted that the recommended ecological category for the Waterval River given in the 

Reserve Study for the Vaal River DWS (2016) is PES C for RU46 (within the study area) and PES 

D for RU47 (immediately downstream of the study area). It is clear, therefore, that the RQO are not 

being met. 

 

WV-US:  This site was sampled in October 2020, and although habitat was suitable for various 

expected fish species, no fish was present at the time of sampling (Table 23).  This resulted in a 

FRAI category F, indicating critically modified conditions (based on fish) prevailing at this site at 

present (Table 21).  Since habitat was not the primary limiting factor, water quality deterioration is 

thought to be a primary limiting factor for the fish assemblage at the site.       

 

WV1: In March 2002 two species (E. anoplus and P. philander) were sampled at site WV1, while no 

fish was present during the July and October 2020 surveys (Tables 3 and 14).  Palmer and 

Engelbrecht (2002) also indicated that the banks of the river were slumping and it reduced the 

available habitat for fish and they concluded that in 2002 the condition of the fish assemblage in this 

part of the river was considered to be moderately modified (category C).  Application of the 2002 

data to the FAII suggest that the condition may have been poorer, falling in a category E (largely 

modified) (only two of an expected eight species present) (Tables 17 and 24).   

 

The fact that no fish was present at this site in both the July 2020 and October 2020 surveys is an 

indication of further temporal deterioration in biotic conditions, now falling in a category F (critically 

modified).   Habitat conditions were again suitable for various fish species and hence the poor 

condition may be a result of poor water quality.      

 

WV2: The March 2002 survey revealed the presence of four fish species (Labeobarbus aeneus, E. 

anoplus, E. paludinosus and P. philander) at site WV2.  Two fish species (E. paludinosus and L. 

umbratus) were sampled at this site in July 2020 and two (E. anoplus and P. philander during 

October 2020, totalling four indigenous species during the 2020 period (Tables 17 and 23).  The 

relative abundance of all fish species was low at site WV2 during the 2020 surveys (Table 23).  

Palmer and Engelbrecht (2002) concluded that in 2002 the condition of the fish assemblage in this 
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part of the river was considered moderately modified (category C).  Application of this data to the 

FAII indicate that the condition may have been even lower, falling in a category D (largely modified) 

at the time (table 17).   

 

A lower fish species richness observed during 2020 indicate further temporal deterioration in biotic 

conditions in this reach of the Waterval River, now falling in a category E (seriously modified).  

    

WV3B:  Site WV3 was not suitable for biological sampling in July 2020 (Table 12), and an alternative 

site (WV3B) was sampled, where no fish was collected, indicating critically modified conditions 

(category F) prevailing at the time (based on fish) (Table 21).   

 

WV3:  Surveys conducted at site WV3 in January and August 1999 (Kotze & Niehaus, 1999) 

revealed the presence of eight indigenous species (L aeneus, E. anoplus, L. kimberleyensis, E. 

paludinosus, L. capensis, L. umbratus and P. philander) and one alien species (C. carpio). During 

the March 2002 survey four indigenous species (L. aeneus, E. paludinosus, L. capensis and P. 

philander) were sampled at site WV3.  This site was not suitable for biological sampling in July 2020 

(see Plate 1), but during October 2020 three indigenous species (E. anoplus, E. paludinosus and C. 

gariepinus) was sampled at the site (Table 23).    Palmer and Engelbrecht (2002) concluded that in 

2002 the condition of the fish assemblage in this part of the river was considered moderately modified 

(category C), and highlighted reduced oxygen levels as a potential cause for concern.   

 

When applying the available data to the FAII it indicated notable temporal deterioration from a 

category C (moderately modified) in 1999, to a D/E (largely modified) in 2002 and a category E 

(seriously modified) in October 2020 (Table 24).  Although habitat deterioration (especially excessive 

algal growth on substrate), migration barriers and alien fish species may have contributed to the 

poor condition, it is estimated that water quality deterioration may be the primary contributor.       

 

It should be noted that the recommended ecological category for the Waterval River (RU 46) given 

in DWS (2016) is PES D. The RQO (Resource Quality Objectives) for the receiving RU (RU47, 

further downstream in the Waterval River) is also given as PES D. It is clear, therefore, that the RQO 

are not being met. 

 

Bankspruit (BS1 and BS2) 

The 2002 study (Palmer and Engelbrecht, 2002) indicated the presence of four indigenous species 

(L. aeneus, E. anoplus, E. paludinosus and P. philander) at the Bankspruit sites (Table 17).  During 

July 2020, three indigenous fish species were sampled in the Bankspruit (E. anoplus at site BS1 and 

E. paludinosus and P. philander at site BS2) (Table 23).  Conditions were not suitable for fish 

sampling during October 2020 (shallow pools with no surface flow).  During July 2020 E. anoplus 

was very abundant at site BS1 (most abundant of all species and all sites sampled), while P. 

philander was abundant at site BS2 (Table 21).  Palmer and Engelbrecht (2002) indicated that in 

2002 the condition of the fish assemblage in the upper part (BS1) was in a pristine (category A) 

condition while the lower reaches (BS2) was considered slightly modified (Class B).   

 

Application of the 2002 data to the FRAI indicate that the overall condition of the Bankspruit could 

be classified in a category C (moderately modified).  The notably lower fish species richness 

observed in July 2020 resulted in an ecological category E (seriously modified) indicating potential 

deterioration in biotic conditions in this stream since 2002 (Table 24).   
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Grootspruit (GS1, GS2, S6) 

During the 2002 study, one indigenous (E. anoplus and one alien G. affinis) were sampled at site 

GS1 in the Grootspruit (Table 17).  Two indigenous species (E. anoplus and L. umbratus) and one 

alien species (G. affinis) were sampled during July 2020 at this site (Table 23).  During 2002 three 

indigenous species were sampled at site GS2 (E. anoplus, E. paludinosus and P. philander), while 

no fish was present in July 2020 (Table 17, Table 23).   

 

In the lower Grootspruit (site S6) no fish was present during the July 2020 survey (Table 23).  Palmer 

and Engelbrecht (2002) concluded that in 2002 the condition of the fish assemblage in this stream 

(sites GS1 and GS2) was considered moderately modified (Class C), while the application of the 

available data indicate that this stream was potentially in a category D (largely modified) at the time.   

 

A notably lower fish species richness observed during 2020 (especially in the lower Grootspruit) 

indicate notable temporal deterioration in biotic conditions in this stream with the FRAI indicating an 

ecological category F (critically modified conditions) (Table 24).  The application of the FAII also 

indicate downstream deterioration in conditions with an increasing gradient of human activities.   

            

Evanderspruit (also known as the Winkelhaakspruit) (GS1B) 

Fish surveys conducted in 1999 (January and Augusts) in the Evanderspruit (close proximity to site 

GS1B) indicated the presence of three indigenous fish species (L. aeneus, C. gariepinus and L. 

capensis) (Kotze and Niehaus, 1999).  The application of the FAII to this data indicate a largely 

modified condition (category D) prevailing at the time (Table 17).  No fish was sampled in the 

Evanderspruit at site GS1B during 2020, indicating temporal deterioration with the site now falling in 

a category F (critically modified) (Table 24).         

 

Trichardspruit (TS) 

Fish surveys conducted in 1999 (January and Augusts) in the lower Trichardspruit indicated the 

presence of six indigenous fish species (L. aeneus, E. anoplus, C. gariepinus, L. capensis, L. 

umbratus and P. philander) (Kotze and Niehaus, 1999).   A site sampled in 1999 in the Bossiespruit 

(tributary of the Trichardspruit) revealed three species (L. aeneus, C. gariepinus and L. capensis) 

(Kotze and Niehaus, 1999).      

 

The 2002 survey at site TS in the upper Trichardspruit indicated the presence of two indigenous 

species (E. anoplus and P. philander), while two indigenous species (P. philander and T. sparrmanii) 

were also sampled at this site in July 2020, with P. philander being relatively abundant (Table 17, 

23).  During October 2020 site TSb was sampled slightly downstream of site TS, and two indigenous 

species (L. umbratus and P. philander) and two alien species (G. affinis and M. salmoides) was 

sampled (Table 23).  Palmer and Engelbrecht (2002) concluded that in 2002 the condition of the fish 

assemblage in this part of the river was considered moderately modified (Class C) while application 

of their data to the FAII suggest that it may have been in a more deteriorated condition (category E) 

at the time (Table 17).   

 

Although three fish species were sampled in 2020, the absence of the more intolerant E. anoplus 

that was present in 2002 indicate temporal deterioration in biotic conditions, with the FRAI indicating 

this stream now falls in a category F (critically modified) (Table 24).   
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Klipspruit 

A fish survey in the Klipspruit (in close proximity to current site Klipspruit) conducted in 1999 (Kotze 

and Niehaus, 1999) revealed the presence of five indigenous species (L. aeneus, E. anoplus, C. 

gariepinus, L. capensis and P. philander).  The application of that data to the FAII indicate that the 

stream was in a category C (moderately modified).  

 

No fish was present during sampling of site Klipspruit during the July and October 2020 surveys, 

indicating potential critical temporal deterioration (Tables 17 and 23).  The FRAI indicate that this 

site now falls in an ecological category F (critically modified) (Table 24). This classification is based 

on two surveys during low flow conditions at a single site and should be verified during wetter years 

and continued biomonitoring surveys).      

 

Kleinspruit  

Site Kleinspruit was sampled during October 2020 with three indigenous fish species (E. 

paludinosus, L. capensis and P. philander) being present (Table 23). The application of the FRAI 

indicate that this site falls currently in a category D/E, indicating largely/seriously modified conditions 

(based on fish) (Table 24).   This classification is based on a single survey during low flow conditions 

at a single site and should be verified during a wet season survey and continued biomonitoring 

surveys).    

 

Kaalspruit (KS1 and KS2) 

The 2002 study (Palmer and Engelbrecht, 2002) confirmed the presence of one indigenous species 

(E. anoplus) at both sites (KS1 and KS2) in the Kaalspruit (Table 17). No fish were present at any of 

the sites (KS1 and KS2) sampled in the Kaalspruit during July 2020, and the sites were not suitable 

for sampling in October 2020 (shallow pools with no flow) (Table 23). Palmer and Engelbrecht (2002) 

indicated that in 2002 the condition of the fish assemblage in the upper part (KS1) was in a slightly 

modified condition (category B) while the lower reach (KS2) was considered moderately modified 

(category C).  The application of the 2002 data to the FAII indicate potentially lower biotic integrity 

prevailing at the time (category D/E) based on the low fish species diversity (five fish species 

potentially occurring in system).  The absence of fish during July 2020 suggests potential 

deterioration in biotic conditions in this stream since 2002, now potentially falling in a category F 

(critically modified) (Table 24). This classification is based on a single survey during low flow 

conditions and should be verified during a late wet season survey (after good flows have been 

maintained over several weeks) and continued biomonitoring surveys.    
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Table 23: Fish species (number of individuals) sampled during July and October 2020. 

July 2020 

 
*alien/introduced fish species 

 

October 2020 

 
 

3.6.8 Present Ecological State (fish) 

The present ecological state based on fish is summarised below and in Table 24.  

   

• Most of the aquatic ecosystems are severely compromised (PES E/F) in 2020 (Table 24) and 

are likely to have lost most of their biological and ecological functionality. Many serve merely 

as conduits for water, rather than providing habitat to support fish.  

 

• The Rolspruit is the notable exception (Table 24).  Only the Rolspruit was classified as being 

in a Largely Natural to Moderately Modified ecological conditions (PES C/D) for fish. It is 

currently the only sampled watercourse that is not impacted by either mining or residential 

areas. 

 

• The Reserve Determination and Resource Quality Objectives given for the Upper Vaal River 

catchment (DWS 2016 and DWS 2020) specify a Recommended Ecological Category (REC) 

for the Waterval River in quaternary catchment C12D as: 
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Austroglanis sclateri 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Labeobarbus k imberleyensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Labeobarbus aeneus 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Enteromius anoplus GROUP (Barbus anoplus) 0 0 0 10 0 0 0 10 0 0 0 0 0 20

Enteromius paludinosus (Barbus paludinosus) 0 2 0 0 1 0 0 0 0 0 0 0 0 3

Clarias gariepinus 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Labeo capensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Labeo umbratus 0 3 0 0 0 0 0 1 0 0 0 0 0 4

Pseudocrenilabrus philander 0 0 0 0 7 0 0 0 0 0 9 0 0 16

Tilapia sparrmanii 0 0 0 0 0 0 0 0 0 0 1 0 0 1

Gambusia affinis* 0 0 0 0 0 0 0 4 0 0 0 0 0 4

SCIENTIFIC NAME

Number of individuals sampled
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o PES Category C (Moderately Modified) for the study area (RU46) and  

o PES Category D (Largely Modified) for the Waterval River immediately downstream 

of the study area (C12F/RU47). 

 

• There has been a pronounced and significant deterioration in ecological integrity within the 

entire Waterval River catchment since 2002 (from Category D to Category E/Seriously 

Modified).   

 

Table 24: Fish Response Assessment Index (FRAI) results calculated for selected sites and reaches of 
the study area.    

 1999/2002 2020 

Rolspruit  B/C 

Bankspruit C E 

Grootspruit 

(GS1, GS2, 

GS1B, GS6) 

D F 

Trichardtspruit E F 

Klipspruit C F 

Kleinspruit  D/E 

Waterval River D E 

Kaalspruit D/E F? (estimated) 

 

3.6.8.1 Temporal changes in PES 

1999:  A study conducted in the Waterval catchment during January and August 1999 (Kotze and 

Niehaus, 1999) concluded that the ecological integrity of the Waterval River Catchment was affected 

by various human induced stresses.  The potential contribution of industrial impacts and sewage 

treatment plants were highlighted and it was recommended it should be investigated further and an 

attempt should be made to reduce these stressors on the system.  It was in 1999 already 

emphasised that the fish assemblage was modified and that further deterioration cannot be afforded. 

   

2002:  The 2002 study (Palmer and Engelbrecht, 2002) concluded that aquatic ecosystems in the 

vicinity of Middelbult Block 8 comprise a wide diversity of ecological conditions, ranging from near 

pristine (Class A) to highly degraded (Class E).  The Kaalspruit and Bankspruit were both in 

reasonable to excellent condition, and it was recommended that they should receive priority status 

in terms of environmental protection.  The Waterval River and Grootspruit were both degraded and 

incised to such an extent that it would be extremely difficult and costly to rehabilitate them.  The most 

important impacts on the aquatic ecosystems in the area at that stage was highlighted as river 

crossings (bridges) that restrict flows and increase erosion and associated bank slumping 

downstream, and poor water quality from mines and the Evander sewage works. 

 

2020/21:  Although conditions were not optimal for fish sampling during the 2020 (low flow and no 

end of wet season survey conducted), the results were very concerning and indicated that the river 

systems in the study area are current in a highly modified state.  The Rolspruit is currently in the best 

condition and can be classified in a category B/C (slightly/moderately modified form natural 

conditions).  The Kleinspruit fell in a category D/E, indicating largely to seriously modified conditions 

prevailing.  The rest of the river systems in that study area fall in unacceptable categories E (seriously 

modified) F (critically modified) based on the fish result gained.  It seems that overall fish species 
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richness and abundance have been seriously reduced since the previous (1999 and 2002) surveys 

in the study area.  It must however be emphasised that previous studies have confirmed notable 

differences in fish results gained during winter and summer surveys, and hence it is strongly 

recommended that these results should be verified with an end of wet season survey after good 

flows have occurred for some time.  It must furthermore be noted that all fish species may not be 

present or sampled during a single survey and hence a long-term biomonitoring programme should 

be implemented to increase the confidence of the results over time.  

 

Although habitat deterioration (especially excessive algal growth on substrate, sedimentation and 

rubbish dumping), migration barriers (weirs and chemical barriers) and alien fish species may 

contribute to the poor condition, it is evident that water quality deterioration is the primary contributor.  

Low oxygen levels were measured throughout the study area (often 0% oxygen saturation), 

indicating that sewage and organic pollution is rife (also visually observed).  The current study 

confirmed that the fish assemblage in the study area is under severe stress and urgent steps should 

be taken by the relevant authorities to intervene, rehabilitate and address the point and diffuse 

sources of concern.  These rivers systems should not be exposed to further stressors.    
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4 Summary of Present Ecological State  

The findings of the baseline survey of the Sasol Shondoni study area during July and October 2020 

are summarised below. 

 

Table 25 clearly shows that all watercourses in the study area are severely compromised with a low 

diversity and a low functional integrity. Mining (gold mining slimes dams) and sewage effluent 

associated with residential areas are the main stressors, causing significant water quality impacts 

(mainly due to sewage). Many of these watercourses have lost their ecological functionality and 

merely act as conduits of water, rather than supporting aquatic life.  

 

The Rolspruit is the only watercourse that maintains a relatively high ecological integrity. This river 

is likely to play an important role in augmenting flows and improving water quality in the receiving 

Waterval River. Any impacts to the Rolspruit are likely to cause even further deterioration in the 

receiving Waterval River.  

 

The Reserve Determination and Resource Quality Objectives given for the Upper Vaal River 

catchment (DWS 2016 and DWS 2020) specify a Recommended Ecological Category (REC) for the 

Waterval River in quaternary catchment C12D as: 

• PES Category C (Moderately Modified) for the study area (RU46) and  

• PES Category D (Largely Modified) for the Waterval River immediately downstream of the 

study area (C12F/RU47). 

 

Table 25. PES of watercourses in the study area based on aquatic macroinvertebrates (MIRAI) and fish 
(FRAI) in 2020. 

 PES (Aquatic 
Macroinvertebrates) 

PES (fish) 

Rolspruit B/C B/C 
Waterval (WV-US, WV 1) E F 
Waterval (WV 2 and 3) D/E E 
Bankspruit (BS1, BS2) D E 
Kaalspruit (KS1, KS2) D F 
Grootspruit (GS1, GS2) D F 
Evanderspruit (GS1B) F F 
Grootspruit (S6) E/F F 
Kleinspruit D D/E 
Trichardtspruit (TS, KS) D F 

 

Waterval River 

Throughout the Waterval River, water quality has been seriously affected by domestic waste water 

and sewage effluent. This was particularly evident at site WV-US and WV1 (downstream of Leandra), 

which had a high ammonium concentration and a very low diversity of aquatic macroinvertebrates 

(including an abundance of chironomid midges and oligochaetes, typically found in sewage-affected 

watercourses) and a complete absence of fish. Overall, the upper reach was considered Category 

E-F (Seriously to Critically Modified). 

 

The most downstream reach of the Waterval River was also considered PES D/E for aquatic 

macroinvertebrates and PES E for fish (Largely Modified to Seriously Modified). The most 

downstream site is clearly impacted by inflows from the Grootspruit (PES E/F). Ammonium and 

phosphate concentrations were high, indicating sewage and domestic wastewater. Diversity of 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  67 

aquatic macroinvertebrates was low, and fish were completely absent during July 2020. Conditions 

in the Waterval River have deteriorated from Moderately Modified (PES C) in 2010 (WCS 2010) to 

Largely to Seriously Modified (PES D to E) in 2020. Clearly the reserve is not being met in the 

Waterval River, in terms of aquatic biota. 

 

Rolspruit 

The ecological integrity of the Rolspruit was found to be relatively high and was classified as PES 

B-C (Largely Natural to Moderately Modified). Water quality was relatively good in the Rolspruit, with 

only minor agricultural impacts being evident (mainly from farm dams and weirs). The stream clearly 

plays an important role in augmenting flows and improving water quality in the receiving Waterval 

River, which has been heavily impacted by decreased flows (due to various activities including 

underground mining) and domestic effluent and sewage.  

 

The Rolspruit will be affected by the proposed mining expansions which may cause decreased flows 

(due to drawdown and dewatering) and ingress (due to subsidence). This will reduce the Rolspruit’s 

ability to contribute to improved flows and water quality in the receiving Waterval River, contributing 

to a further decline in water quality and ecological integrity in the Waterval River. 

 

Grootspruit and its Tributaries 

The upper reaches of the Grootspruit (GS1), Trichardtspruit (TS) and Klipspruit (KS) are still 

relatively intact with a PES of Moderately Modified to Largely Modified (PES C-D) in terms of habitat 

integrity and aquatic macroinvertebrates.  

 

Further downstream, the PES deteriorates with site GS2 being severely impacted by tailings dams 

(from gold mines) and non-Sasol mining activities, as well as erosion due to road crossings and flow 

modifications. Sewage effluent has also impacted on this reach of the Grootspruit, mainly due to 

informal and formal settlements. Salt concentrations were very high and may have been limiting to 

sensitive species. The middle reach of the Grootspruit was classified PES D (Largely Modified) for 

aquatic macroinvertebrates and PES F (Critically Modified) for fish. No fish were sampled at site 

GS2. 

 

The Evanderspruit (also known as the Winkelhaakspruit) has been significantly impacted by 

domestic effluent originating from Evander Town and its waste water treatment works. No aquatic 

macroinvertebrates or fish were sampled from this site in July 2020 pointing to Critically Modified 

conditions (PES F). Ammonium and salt concentrations were high at this site and oxygen 

concentrations were very low, all of which would have been limiting to aquatic biota. (Ammonium 

can form toxic ammonia under certain conditions). 

 

Downstream of the confluences with the Evanderspruit and the Kleinspruit, the Grootspruit (sampled 

at site S6) was considered PES E to F (Seriously to Critically Modified). Only three common, tolerant 

aquatic macroinvertebrate taxa were sampled and no fish. Ammonium and salt concentrations were 

high at this site and oxygen concentrations were very low, all of which would have been limiting to 

aquatic biota. This site is severely impacted by sewage effluent from Embalenhle, which exacerbates 

cumulative water quality impacts due to all mining and residential activities upstream. 
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Bankspruit 

During the 2010 survey (Wetland Consulting Services 2010), the Bankspruit was found to be highly 

sensitive and important, with near-pristine conditions present (PES A-B). It was recommended that 

it be given priority conservation status, with only low risk activities permitted. In addition, the 

temporary oxbow lakes associated with the Bankspruit “should be regarded as important and 

sensitive ecosystems for their role in supporting and enhancing biodiversity”. It was recommended 

that incised reaches of the Bankspruit and Waterval River be rehabilitated to restore the hydrology 

that supports these oxbow lakes. 

 

During 2020, the PES of the Bankspruit had deteriorated to a Category C-D (Moderately to Largely 

Modified for aquatic macroinvertebrates and PES E (Seriously Modified) for fish. This deterioration 

appears to be a response to decreased flows. The channel has become increasingly eroded and 

incised and the diversity of aquatic macroinvertebrate and fish was relatively low. It is uncertain 

whether these reduced flows are due to undermining, which may cause loss of surface water due to 

subsidence and a lowering of the water table due to dewatering. No major new surface activities 

were evident, when compared to 2010. A follow up survey after a prolonged period of wetness (at 

the end of the wet season) is recommended. 

 

The Bankspruit may benefit from rehabilitation interventions to restore wetland hydrology and 

functionality, including biodiversity support. 

 

Kaalspruit 

The Kaalspruit showed the same trend as the Bankspruit, deteriorating from PES B – C (Largely 

Natural to Moderately Modified) in 2010 to PES C - D (Moderately to Largely Modified) during 2020. 

While habitats were largely intact, flows were very low and water quality impacts (increased salinity) 

were evident at the downstream site, resulting in a relatively low diversity of aquatic 

macroinvertebrates. Fish were completely absent from the Kaalspruit during July 2020. It is uncertain 

whether these reduced flows are due to undermining, which may cause loss of surface water due to 

subsidence or drought conditions.  
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5 Site Sensitivities 

The layout map given in Figure 5 refers. 

 

Middelbult  

 

Middelbult Mine will enter decommissioning phase in approximately four years. Risks to water quality 

due to subsidence and ingress, as well as groundwater contamination, will be ongoing beyond 

closure.  

 

The PES of the Waterval River is Category D-E (Largely to Seriously Modified) and has been 

seriously impacted by sewage effluent for faulty sewage treatment works and residential areas, with 

further impacts due to gold mining (slimes dams).  

 

It is unlikely that the RQO (Recommended PES Category C for catchment C12D; DWS 2016, 2020) 

will be met in the Waterval River due to cumulative impacts from various activities (including 

residential, industrial and mining) in the catchment. As such, the entire river and its floodplain is 

considered sensitive as it is extremely vulnerable to further impacts.  

 

Within the Middelbult study area, the Bankspruit and Waterval River have oxbow lakes in their 

floodplains which contribute to overall biodiversity. As such, these floodplain wetlands are 

considered to have a high ecological importance and sensitivity. Please refer to the Wetland 

specialist report for an accurate map of these delineated wetlands and their buffers.  It is 

recommended that the watercourses within the Middelbult area be rehabilitated to optimize their 

water improvement and flow augmentation functions.  

 

Considering the poor water quality in the Waterval River, it is recommended that the treatment of 

mine water for release back into the environment be considered to improve flows and water quality 

in receiving watercourses. Should this not be feasible, interventions to improve the maintenance and 

effectiveness of Waste Water Treatment Plants in the catchment will be essential to achieve the 

RQO.  

 

Shondoni 

 

Within the Shondoni Mining area it is anticipated that impacts to water quality due to slimes dams 

associated with gold mining will be ongoing, together with significant impacts due to residential areas 

and sewage effluent (most notably associated with Embalenhle).  

 

Impacts associated with the Shondoni shaft complex are mainly related to spills, seepage and leaks. 

These impacts to aquatic biota are considered less significant than the impacts due to sewage 

effluent (containing ammonium which is highly toxic to aquatic biota) and gold mining (containing 

heavy metals). 

 

The Grootspruit is classified as PES D-F (Largely to Critically Modified) and no sensitivities were 

identified. However, impacts to the Grootspruit will be transferred to the receiving Waterval River, 

which already is not likely to meet the RQO for aquatic ecosystems (DWS 2016, 2020). As such, the 

entire Waterval River and its floodplain is considered sensitive as it is extremely vulnerable to further 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  70 

impacts. A further decline in integrity may result in an irreversible loss of biodiversity and resilience 

(or ability to recover when conditions improve). 

 

Based on the draft groundwater specialist report (Geostratum 2021), future mining is likely to result 

in a drawdown cone of depression that may affect tributaries of the Waterval River (based on 2050 

modelled data). This may result in a lowering of the water table and reduced base flows. Reduced 

flow volumes will, in turn, result in a deterioration in water quality (increased salt and nutrient 

concentrations due to reduced dilution) and habitats (shallower pools, warmer water temperatures, 

reduced lateral connectivity, longer low-flow periods and no-flow periods). This will exacerbate 

existing water quality impacts to the Waterval River.  

 

Within the Shondoni Mining area, the Waterval River also supports a number of small oxbow lakes 

in its riparian floodplain. As such, these floodplain wetlands are considered to have a high ecological 

importance and sensitivity. Please refer to the Wetland specialist report for an accurate map of these 

delineated wetlands and their buffers.  It is recommended that rehabilitation of sections of the 

Waterval River be considered, in consultation with a wetland specialist, to restore the natural 

hydrology of these wetlands and thereby maintaining the integrity of the oxbow lakes, and also 

restore some of the water quality improvement functions of the river and its tributaries.  

 

Mitigation and management measures at a catchment level will be essential in order to address (and 

improve) these water quality impacts. While the main impacts to water quality in the Waterval River 

and Grootspruit catchments are mainly due to sewage effluent from residential areas, as well as 

slimes dams (not associated with Sasol), it is possible that underground mining is exacerbating 

existing water quality impacts due to a lowering of the water table (from mine dewatering) and loss 

of surface water to groundwater due to subsidence. 

 

In terms of the RQO, the Waterval River cannot accommodate any further deterioration in either 

quality or quantity of water. If developments are to proceed in this catchment, measures must be 

taken to improve the receiving environment. It would be essential that Waste Water Treatment Plants 

be repaired to ensure the sustainability of this catchment.  

 

Block 8 Mining Expansions 

 

The Waterval River is currently considered to be in a seriously to critically modified PES, and any 

further declines will compromise ecosystem resilience and the river’s ability to recover when 

conditions improve (i.e. species are likely to be permanently lost from the system). The river is 

already not compliant with the resource quality objectives stipulated in the Reserve Determination 

(DWS 2016, 2020)  and any further deterioration is likely to cause irreversible damage.   

 

The ecological integrity of the Rolspruit was found to be relatively high (PES B/C) and water quality 

was good. Only minor agricultural impacts were evident (mainly from farm dams and weirs). The 

Rolspruit therefore clearly plays an important role in augmenting flows and improving water quality 

in the receiving Waterval River.  

 

For this reason, the Rolspruit is considered to be of high ecological importance and sensitivity. 

Should the river and its wetland tributaries be undermined, it is likely that flows will diminish due to 

a lowering of the water table (from mine dewatering)(Geostratum 2021) and a possible loss of 

surface water due to subsidence. This will result in a loss of habitat, a decline in water quality and a 
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loss of sensitive species. This, in turn, will compromise its ability to ameliorate impacts to the 

receiving Waterval River, causing a further decline in integrity.  

 

AREAS TO BE AVOIDED 

 

Under present conditions, undermining of the Rolspruit catchment should be avoided until water 
quality issues in the Waterval River have been addressed and the PES Category meets the 
Resource Quality Objectives.  
 

7.5 SITE MAP 

 

Figures 5 and 6 show maps superimposing the activity including the associated structures and 

infrastructure on the environmental sensitivities of the site including areas to be avoided including 

buffers. Please note that this is approximate. Please refer to the wetland specialist report for an 

accurate delineation of the wetlands and floodplains. 

 

 

Figure 5. Sensitive aquatic ecosystems identified within the study area. The green indicates high sensitivity and 
ecological importance (Rolspruit), while the turquoise highlights the Waterval River and its floodplain which are 
considered of high sensitivity. The purple shading shows proposed mining expansions. 
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Figure 6. Sensitive aquatic ecosystems that may be affected by mining expansions (purple shading) beneath 
watercourses. The green indicates high sensitivity and ecological importance (Rolspruit), while the turquoise 
highlights the Waterval River and its floodplain which are considered of high sensitivity. 
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6 Summary of Baseline Assessment 

Based on the aquatic assessment conducted in 2020, most sites in the study area were considered 

PES D to E/F (Largely to Seriously/Critically Modified), with the notable exception of the Rolspruit, 

which was the only watercourse in a relatively good condition, being considered Largely Natural to 

Moderately Modified (PES B/C).  Many of the watercourses have lost their ecological functionality 

and merely act as conduits of water, rather than supporting aquatic life. 

Table 26. PES of watercourses in the study area based on aquatic macroinvertebrates (MIRAI) and fish 
(FRAI) in 2020. 

 PES (Aquatic 
Macroinvertebrates) 

PES (fish) 

Rolspruit B/C B/C 
Waterval (WV-US, WV 1) E F 
Waterval (WV 2 and 3) D/E E 
Bankspruit (BS1, BS2) D E 
Kaalspruit (KS1, KS2) D F? 
Grootspruit (GS1, GS2) D F 
Evanderspruit (GS1B) F F 
Grootspruit (S6) E/F  
Trichardtspruit (TS, KS) D  

 

 

There has been a pronounced decline in PES in all watercourses since the 2002 and 2010 surveys. 

Conditions in the Waterval River have deteriorated from Moderately Modified (PES C) in 2010 (WCS 

2010) to Largely to Seriously Modified (PES D to E) in 2020.  

 

This has been mainly due to sewage effluent associated with formal and informal residential areas 

and, based on the minutes of the Waterval Forum, faulty Waste Water Treatment Works (See 

Section 3.2). Where ammonium concentrations were high, diversity of aquatic macroinvertebrates 

was low and fish were completely absent.   

 

The Reserve Determination for the Upper Vaal River catchment gives the Recommended Ecological 

Category (REC) for the Waterval River in quaternary catchment C12D (RU46) as PES Category C 

(Moderately Modified) (DWS 2016). The REC for the Waterval River immediately downstream of the 

study area (quaternary C12F) is specified as PES Category D (Largely Modified) (DWS 2016, 2020). 

The Resource Quality Objectives (RQOs) are given in Table 27 for ease of reference. 

 

This RQO for PES has clearly not been met in quaternary C12D and any further deterioration in the 

Waterval River within this catchment may lead to the RQO in the downstream catchment (C12F) 

also not being met.  

 

Any further declines in PES may result in the loss of ecological resilience (or ability to recover when 

conditions improve) and there may be an irreversible loss of aquatic biota and ecological integrity.  

 

The current study confirmed that the fish assemblage in the study area is currently under severe 

stress and urgent steps should be taken by the relevant authorities to intervene, rehabilitate and 

address the point and diffuse sources of concern.  These rivers systems should not be exposed to 

further stressors. 
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The Rolspruit currently plays an important role in augmenting flows and improving water quality in 

the receiving Waterval River. For this reason, the Rolspruit is considered of high ecological 

importance. Should the river and its wetland tributaries be undermined, it is likely that flows will 

diminish (due to drawdown and subsidence) which may result in a loss of habitat, a decline in water 

quality (through reduced dilution) and a loss of sensitive species. These impacts will be transferred 

to the receiving Waterval River, exacerbating exiting impacts. Further declines in the integrity of the 

Waterval River could cause an irreversible loss of biodiversity and resilience (or ability to recover 

when conditions improve). 

 

In addition, several oxbow lakes associated with the Rolspruit, Bankspruit and Waterval River 

support specialised pan-adapted species which increase the biodiversity of the watercourses and 

their adjacent floodplains and support animals higher up in the food chain (such was frogs, otter and 

waterbirds). The specialised and sensitive nature of these pan-adapted invertebrate fauna justifies 

classifying these ox-bow lakes as sensitive and important ecosystems worthy of protection.  

 

Table 27. Resource Quality Objectives for the Waterval River within (C12D) and downstream (C12F) of 
the study area – (DWS 2020 and 2016)   

A. DWS 2020 (Quaternary C12D) 
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Class 

 
PES 

 
EIS 

 
Target 
Ecological 
Category 

MAR 
(MCM) 

Reserve 
(%MAR) 

Ecological 

Reserve3 

(%MAR) 

Basic human 

needs (BHN) 

Reserve4 
(%MAR) 

C12F Waterval – EWR WA1 III D Low D 76.71# 3.501 3.5 0.0007 

River: Waterval EWR WA1: Waterval_1 Water quality monitoring site/gauge: C1H036 

 
Physical 
variables 

EC The 95th percentile of the data must be ≤ 85 mS/m 

pH 
The 5th percentile of the data must be 5.0 to 5.6 and the 95th percentile 9.2 to 
10.0 

Dissolved oxygen The 5th percentile of the data must be ≥ 6.5 mg/L 

 
Nutrients 

Nitrate (NO3) + Nitrite (NO2) The 50th percentile of the data must be ≤ 4.0 mg/L 

PO4-P The 50th percentile of the data must be ≤ 0.125 mg/L 

Response 
variables 

Chl-a phytoplankton The 50th percentile of the data must be ≤ 30 µg/L 

Chl-a periphyton The 50th percentile of the data must be ≤ 84 mg/m2 

 
 
 
 
 
 

Toxics 

Ammonia as Nitrogen The 95th percentile of the data must be ≤ 0.1 mg/L 

Fluoride The 95th percentile of the data must be ≤ 3.0 mg/L 

Atrazine The 95th percentile data must be ≤ 0.1 mg/L 

Endosulfan The 95th percentile data must be ≤ 0.20 µg/L 

Cadmium (hard) The 95th percentile data must be ≤ 0.005 mg/L 

Chromium (VI) The 95th percentile data must be ≤ 0.2 mg/L 

Copper (hard) The 95th percentile data must be ≤ 0.008 mg/L 

Manganese The 95th percentile data must be ≤ 1.3 mg/L 

Lead (hard) The 95th percentile data must be ≤ 0.013 mg/L 

Mercury The 95th percentile data must be ≤ 0.0017 mg/L 

Selenium The 95th percentile data must be ≤ 0.030 mg/L 

Zinc The 95th percentile data must be ≤ 0.036 mg/L 
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B. DWS 2016 (Quaternaries C12D and C12F)) 

 
Integrated Unit of 

Analysis (IUA) 

Water 

Resource 

Class for 

IUA 

 
Biophysical 

Node and 

Resource 

Unit (RU) 

name 

 
Quaternary 

Catchment 

 
Tributary 

Name 

 
Present 

Ecological 

State 

 
Recommended     Ecological 

Category 

Waterval River 

(UE) 

III UE.1/ 
RU46 

C12D Waterval C C 

UE.2/ 
RU47 

C12F Waterval D D 

IUA Class RU REC RQO (Biota) Numerical Limits 

UE. 
Waterval 
River 

III 47 D Instream habitat must be in a largely modified or better condition to 

support       the ecosystem. 

Instream biota and flows must be in largely modified or better condition. 

Water quality: 
The nutrient concentrations must be improved to an acceptable level for 

the ecosystem. 

Salt concentrations must to be improved to levels that do not threaten the 

ecosystem and to provide for users. 

Oxygen levels must be improved to support the ecosystem. 
The river water must not be toxic to aquatic organisms or be a threat to 

human health. 

Pathogens must be at levels safe for human use (excluding for direct 

consumption). 

Instream Habitat Integrity category ≥ D (≥ 42)  

Fish ecological category:≥ D (≥ 42) 

Macro-invertebrate ecological category: ≥ D (≥ 
42) 

 
Instream Ecostatus category ≥ D (≥ 42) 
Hydrological category ≥ D (≥ 42) 

 
 

Water Quality category:≥ D (≥ 42) 

IUA Class RU REC 
Sub 

Component 
RQO (WQ) Indicator/ 

measure 
Numerical 
Limits 

95th 
Percentile 

 
UE 
Waterval 
River 

III 
47 

D  
Nutrients 

The nutrient condition must be improved to an 
acceptable level for 
the ecosystem. 

Phosphate(PO₄) 
* 

≤ 0.125 mg/L 
P 

0.08 

Nitrate (NO₃) 

& Nitrite (NO₂) 
* 

≤ 4.00 mg/L N 1.008 

System 
Variables 

Oxygen levels must be improved to support the 
ecosystem. 

Dissolved 
oxygen * 

≥ 6.5 mg/L O₂ No data 

 
 
 

 
Toxins 

 
 

 
The river water should not be toxic to aquatic 
organisms or be a threat to human health. 

F * ≤ 3.0 mg/L 0.39 

Al * ≤ 150 µg/L No data 

As * ≤ 130 µg/L No data 

Cd hard * ≤ 5.0 µg/L No data 

Cr(VI) * ≤ 200 µg/L No data 

Cu hard * ≤ 8.0 µg/L No data 

Hg * ≤ 1.70 µg/L No data 

Mn * ≤ 1300 µg/L No data 

Pb hard * ≤ 13.00 µg/L No data 

 

Pathogens 
Pathogens should be maintained at 
levels safe for human use (excluding for direct 
consumption). 

 

E.coli * 
≤ 130 
counts/100ml 

 

No data 
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7 Impact Assessment of Proposed Activities 

7.1 Identification and description of impacts 

Project activities were identified during a site inventory process performed by the EAP from 

information provided by the Applicant. The Impact Assessment was performed by considering the 

Activity Aspect (how the activity interacts with the environment) during a specific life cycle phase. 

 

7.2 Quantification of impacts 

The magnitude of impacts were estimated by comparing the change against existing conditions.  

 

7.3 Nature of impacts 

The most significant impact to watercourses in the study area are likely to be cumulative impacts, 

adding to the significant existing impacts within the Waterval River Catchment. Even with mitigation 

of Sasol activities, the cumulative impacts will remain high due to the existing impacts associated 

with sewage effluent and residential areas in this highly transformed catchment.  

 

At a project level, the main impacts are summarised below, with the detailed assessment of l impacts 

during each phase of mining and for each activity included in Appendix D. 

 

7.3.1 Dewatering and Drawdown during Mining Operations 

Dewatering during mining operations causes drawdown of groundwater in a cone of depression. 

This causes a lowered water table and decreased base flows in the Waterval River.  

 

Decreased flows have a number of indirect impacts to aquatic ecosystems: 

 

• Reduced dilution exacerbates water quality impacts. That is, existing impacts to water quality 

(notably from sewage effluent) will worsen and will lead to loss of aquatic biota and 

biodiversity. 

• Reduced flows will affect habitat availability and suitability (e.g. fewer deep pools) and 

exacerbate impacts due to migration barriers (due to longer no-flow periods), including 

chemical barriers due to poor water quality. 

• Reduced over-topping of the Waterval River, Rolspruit and Bankspruit (due to a lower water 

table) may cause a loss of ox-bow lake habitats which augment habitats and biodiversity of 

the main channel. 

• The lowered water table will cause further bank erosion, bank slumping and instability within 

the Waterval River, which is already deeply incised. This will further reduce the intervals and 

magnitude of overtopping into oxbow lakes and floodplain wetlands.  

 

Water that is pumped from underground workings to the surface during dewatering may be subject 

to spills and leaks, which may further affect the water quality in surrounding watercourses and, in 

turn, cause toxicity to aquatic biota. The main impacts are likely to be due to elevated nitrates, 

salinity, acidity and sulphates. Inorganic nitrogen (nitrites and nitrates), when reduced, can form 
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ammonia, which can cause toxicity to aquatic biota. High pH values and temperatures promote this 

reduction. 

 

Shondoni Project 

Based on Groundwater modelling data included in the Draft Groundwater Specialist Report 

(Geostratum 2021), the drawdown cones of depression adjacent to the Waterval and Grootspruit 

Rivers will cause a decline in inflows into the Waterval River as mining progresses (based on data 

given for 2050) (Figure 7, Table 28). Reduced inflows into the Waterval River, will cause a decline 

in water quality (less dilution) and lower water levels (accompanied by warmer water temperatures 

and reduced lateral connectivity with marginal vegetation habitats).  

 

Table 28 gives an approximate drop in base flows during the dry season (when water levels are at 

their lowest). There is likely to be a 2.67% and 7.7% reduction in dry season flows in the middle 

Waterval River (upstream of the confluence with the Grootspruit) and the Grootspruit respectively.  

Therefore, the receiving reach of the Waterval River, downstream of the confluence, will have an 

approximate 10% reduction in dry season flows. This is likely to have a notable impact on water 

quality (reduced dilution) and habitat availability and suitability in the Waterval River at the 

downstream end of the study area. Considering that this reach is already PES D/E, it is uncertain 

whether further declines can be sustained by the biota and whether they will be able to recover once 

conditions improve.  

 

Block 8 Project 

Modelled drawdown cones of depression for the block 8 study area are shown in Figure 7 below. 

The Rolspruit and uppser reach of the Waterval River may experience a drop in base flows due to 

reduced inflows from adjoining wetland tributaries.  

 

The projected drop in base flows during the dry season (when flow and water quality are likely to 

become limiting) is estimated to be about 3.64% of the Rolspruit (Table 28). It is difficult to translate 

this volume reduction into impacts to habitat availability and water quality (e.g. will fish be affected 

by longer no-flow periods and will temperatures and oxygen concentrations become limiting to fish 

in standing water for prolonged periods of low flow?).  

 

While the 3.64% reduction in flows in the Rolspruit during the dry season may not be signifiant when 

considered on its own, the cumulative impacts to an already-stressed Waterval River (which will 

receive reduced inflows from the Rolspruit) may be significant, especially in light of its existing poor 

ecological integrity (PES D/E). As discussed above, the Waterval River at the downstream end of 

the study area will experience an approximate 10% reduction in dry season flows. This is likely to 

have a notable impact on water quality (reduced dilution) and habitat availability and suitability on 

an already stressed system.  
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Figure 7Simulated extent of drawdown in weathered aquifer in 2050 (based on bord and pillar mining) 
(Geostratum 2021). 

 

Table 28. Modelled loss of base flows (Geostratum 2021) 

Points on 

SW 

Specialist 

Map 

Sub-

catchment

   

Area 

Representing 

MAR 

(average m3 

per annum) 

Average Dry 

Weather 

Flow 

(m3/month - 

Jun/Jul/Aug) 

Average 

baseflow 

contribution 

(m3/month) - 

GW Model  

Loss of 

baseflow 

(m3/month) - 

GW Model 

Average 

% loss 

(ave dry 

weather 

flow/ave 

loss of 

baseflow) 

5 A1 

Upper 

Waterval 5989600 45895 4709 400 1.00 

6 B Rolspruit 5271500 40390 6600 1471 3.64 

7 A1+B+A2 

Middle reach 

of the 

Waterval 16836100 129005 16685 3448 2.67 

8 C1 Grootspruit 4960500 38010 15633 2925 7.70 
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7.3.2 Subsidence 

Surface strata may collapse into mined out voids, causing sinkholes to form at the surface. These 

sinkholes may intercept surface water or perched groundwater that would otherwise flow towards a 

receiving watercourse (either as surface runoff or as subsurface seepage). This may further be 

accompanied by a loss of surface water to groundwater as intercepted water percolates from the 

sinkholes through fractures in the bedrock (caused by the collapse) into the underground voids.  This 

water will effectively be removed from the landscape, causing decreased flows in receiving 

watercourses.  

 

The indirect effect of this impact includes a decline in habitat availability (e.g. pool depth, lateral 

connectivity with marginal vegetation) and water quality (as a result of reduced dilution). Certain 

species may be affected, particularly in channeled wetland systems and oxbow lakes which may act 

as nursery areas for indigenous fish. These impacts may lead to a decline in biodiversity and 

ecological integrity of aquatic ecosystems. 

 

The severity of this impact is difficult to assess as it will depend on the depth of the coal seam (with 

more sinkholes forming in areas where the underground workings are relatively close to the surface), 

the extraction method, the nature of the soils and the extent and hydrology of the wetlands overlying 

mined out areas. It will be essential to determine the risk of subsidence beneath all delineated 

wetlands and to avoid undermining of channeled wetlands and watercourses. Only Bord and Pillar 

mining should be used beneath wetlands (without a channel).  

 

7.3.3 Groundwater contamination 

Once mining ceases, the underground workings will fill with water. While this will reduce the impacts 

to flow due to dewatering, there is a risk that contaminated water will migrate from the underground 

workings into surrounding groundwater or into adjacent surface waterbodies. It is likely that salt 

concentrations (e.g. sulphates and nitrates) will increase and pH will decrease in receiving 

watercourses. This, in turn, may cause toxicity to aquatic biota and a loss of biodiversity. 

 

The target water quality range specified in the DWAF (1996) guidelines for aquatic ecosystems 

specifies a maximum increase of salinity and inorganic nitrogen by no more than 15% from baseline, 

unimpacted levels. An increase in nitrates tends to promote the growth of algae, which compromises 

benthic habitats and affects oxygen fluctuations (low at night and elevated during the day). 

Supersaturated conditions during the day can cause gas bubble disease in fish and promote the 

growth of blue-green algae, which may be harmful to livestock and humans). In addition, inorganic 

nitrogen (nitrites and nitrates), when reduced, can form ammonia which causes toxicity to aquatic 

biota.  

 

The draft Groundwater Specialist Report (Geostratum 2021) estimates the Acid Rock Drainage to 

peak during the post closure phase when the mine is flooding (and dewatering has ceased). Based 

on the modelled assumption of no subsidence, the no significant contaminant plume is expected. 

However, the report recommends that the subsidence risk assessment be conducted for an accurate 

prediction of groundwater contamination.  

 

7.3.4 Decant 

Once the mined-out voids have filled with water post-closure, the water may decant into receiving 

watercourses, exacerbating water quality impacts. It is understood that the risk of decant for Sasol 
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underground mining is low (Geostratum 2021). However, should dilution in the Waterval River be 

insufficient, this may contribute to a further decline in water quality and toxicity to aquatic biota. This 

risk should be considered in planning for post-closure decant, within the context of the RQO.  

 

7.3.5 Water Quality Impacts due to Surface Activities 

Various surface activities are likely to result in reduced water quality in receiving watercourses. 

These are summarised below: 

• Leaks/spills from pipelines containing mine water or sewage 

• Seepage or spills from pollution control dams (including mining contaminants or sewage) 

• Seepage from coal stockpiles and storage areas 

• Stormwater runoff containing contaminants from workshops (oils, greases) and coal storage 

or transport areas (coal dust). 

• Erosion at stormwater outlets 

• Seepage or runoff from waste disposal areas 

• Leaks or spills from storage areas for hazardous waste and hazardous substances (such as 

fuel and greases). 

These impacts can be effectively mitigated and managed with diligent implementation of the EMP. 

 

7.3.6 Cumulative Impacts 

A cumulative impact is defined in GNR 982 (EIA Regulations of 4 December 2014) as amended, as: 

 

“cumulative impact’ in relation to an activity, means the past, current and reasonably foreseeable 

impact of an activity, considered with the impact of activities associated with that activity, that in itself 

may not be significant, but may become significant when added to the existing and reasonable 

foreseeable impacts eventuating from similar or diverse activities” 

 

The cumulative impacts within this study area are considered to be highly significant. The main 

impacts to aquatic biota are due to sewage effluent associated with formal and informal settlements. 

Gold mining tailings dams have further resulted in high salt and metal concentrations, particularly in 

the Grootspruit.  Impacts due to Sasol mining (although less significant) have added to these existing 

impacts, together with agricultural activities and farm dams.   

 

Considering the poor ecological integrity of the Waterval River, mining expansions within this 

catchment are likely to result in decreased flows and further declines in water quality. While the 

significance of these impacts may not be high when considered individually, the cumulative impacts 

are likely to be push the PES to below the RQO (Category C/D for quaternary C12D and C12F 

respectively). Should the PES decline to a Category E, there may be irreversible biodiversity losses 

and an inability to recover once conditions improve. 

 

Cumulative Impact Description 
Qualitative Significance Rating 

(Very Low, Low, Medium, 
High, Very High) 

A decline in the ecological integrity of the Waterval River is expected both within 
and downstream of the study area, mainly due to reduced flows during mining 
operations but also due to water quality impacts and subsidence post-closure. The 
PES is likely to drop to a level below the RQO. Considering that the current PES 
is Category D-E (Largely to Seriously Modified), any further decline may result in 
irreversible loss of aquatic biota and critically modified conditions (PES of E/F). 
This impact may be transferred further downstream to the receiving Vaal River. 

Very High 
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7.4 Evaluation of impacts  

7.4.1 Impact Assessment Methodology 

The impact assessment methodology that was used for this project is based on a Sasol Mining 

Standard (7x7) Impact Assessment Rating Matrix. 

 

The protocol comprises a series of steps in order to systematically go through a process of: 

 

• Identifying and quantifying an impact (determining the severity) - Step 1 

• Calculating the likelihood of an impact happening - Step 2 

• Quantification of the level of magnitude associated with the impact - Step 3 

 

During the identification process the following aspects were considered: 

 

• The physical quantity of the potential impact (be it a volume, concentration or quantitative 

measurement) 

• The toxicity of impact, measured against a pre-defined hazard rating 

• The measurement of the extent of an impact 

• The duration of the impact, measured in years 

• The environmental status of the impact 

• The regulatory impact in terms of legislation that has relevance 

• The impact on any Interested and Affected Parties 

 

A quantitative rating system was used to assign a value to each of the above aspects. 
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Impact Assessment Criteria  

 
 

Once a sum value has been determined for a specific impact, an Impact Severity Score is calculated 

(C-number) as Step 1, based on the Table below: 

 

 

 

 

Criteria Definition Points 

Quantity/ 
Magnitude 

The quantity (Volume) that will impact on the environment 

Less than 1m3 / incident or > 10 mg/ m3 or < 61dBa - Minor 0 

More than 1 m3 but less than 10 m3 per incident or > 25 mg/ m3 1 

More than 10 m3 but less than 100 m3 per incident > 50 mg/ m3 or > 61dBa - Moderate 2 

More than 100 m3 but less than 1000 m3 per incident or > 100mg/ m3 3 

More than 1000 m3 per incident \ continuous or > 120 mg/ m3 or > 85dBa - Major 4 

Toxicity/ 
Severity 

Hazard rating (Dangerous properties of hazardous material) 

Non-hazardous – (substances which will not result in any risk)  0 

Hazard rating 1 – (Substances which could result in relatively low risk) – Minor 1 

Hazard rating 2 – (Substances which could result in serious risk) – Moderate 2 

Hazard rating 3 – (Substance which could result in severe risk) - Major 3 

Extent/  
Spatial Scale 

How far does the impact extend? 

Limited to Business unit 0 

Limited to mine lease area 1 

Regional (Refer to municipal area) 2 

National (Refer to Mpumalanga area) 3 

International (refer to beyond South Africa’s boundaries)  4 

Duration 

How long will the impact last? 

Less than 5 years 0 

Between 5 – 15 years 1 

Exceeding mine lifetime 2 

Impact permanently present 3 

Status 

Status of impact   

Beneficial (Improve the environment) – no risk reduction needed  -1 

Neutral (No change to the environment) – No risk reduction needed 0 

Adverse (Degradation of the environment) – Risk reduction needed 1 

Legislation 

Are there any regulatory requirements applicable to aspects – impacts?   

None 0 

Yes, no fines, not cause loss of operating permit, but still reportable incident 1 

Yes, and will result in / prosecution or loss in production 2 

Yes, and will cause loss of operating permit or mine stoppage. 3 

Yes, and may lead to closing down of mine 4 

I & AP’s 

Interested and affected parties (I&AP)   

No impact 0 

Impact to employees in unit 1 

Impact to local community / stakeholders 2 

Impact to general public – beyond municipal area (impact on reputation) 3 
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Impact Assessment Criteria  

 

During Step 2 the likelihood of an impact occurring/re-occurring is assessed at the hand of the Table 

provided below: 

 

Likelihood of an Impact Occurring (P-value) 

 

Finally, the overall impact is quantified in a “Level of Risk” matrix, by combining the C-value 

(calculated in Step 1) with the P-value (calculated in Step 2) in the matrix provided below (Step 3). 

The overall impacts will be ranked based on the Level of Risk, as identified below: 

 

Level of Risk Matrix for Impacts  

 

7.4.2 Impact Significance Rating 

 

Impact Significance Rating Tables were compiled for each of the four life cycle phases, associated 

with Shondoni Colliery. The Impact Significance Rating Tables were compiled in accordance with 

the methodology provided by and in the format requested by the EAP (JMA Consulting). 

 

The Impact Assessment tables are included in Appendix D. 

Severity score Risk matrix Consequence Category 

21 - 22 (C) I7 

19 - 20 (C) I6 

17 - 18 (C) I5 

14 - 16 (C) I4 

10 - 13 (C) I3 

5 - 9 (C) I2 

Less than 5 (C) I1 

 

Likelihood  
Descriptors 

Probability 
Intervals 

Likelihood Definitions P-value 

Unforeseen 0 – 0.1% The event is not foreseen to occur (never expected to happen) P1 

Highly 
unlikely 

0.1 – 1% The event may occur in exceptional circumstances (highly unlikely)  P2 

Very unlikely 1 – 5% The event may occur in certain circumstances (rarely) P3 

Low 5 – 15% The event could occur (low likelihood; 1/100 years) P4 

Possible 15 – 40% The event may occur (can happen; 1/10 years) P5 

Likely 40 – 75% The event will probably occur (Likely; once a year) P6 

Almost Certain 75 – 100% 
The event is expected to occur or occurs regularly 
(Frequently; more than once a year) 

P7 

 

 
P1 P2 P3 P4 P5 P6 P7 

(C) I7 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 1 Risk Level 1 Risk Level 1 Risk 

(C) I6 Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 1 Risk Level 1 Risk 

(C) I5 Level 5 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 2 Risk Level 2 Risk Level 2 Risk 

(C) I4 Level 6 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk Level 3 Risk 

(C) I3 Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk Level 3 Risk Level 3 Risk 

(C) I2 Level 6 Risk Level 6 Risk Level 6 Risk Level 5 Risk Level 5 Risk Level 4 Risk Level 4 Risk 

(C) I1 Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk Level 6 Risk 
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8 Mitigation and Management  

8.1 Management Considerations 

Considering the poor ecological integrity of the Waterval River, mining expansions within this 

catchment are likely to result in decreased flows and further declines in water quality. While the 

significance of these impacts may not be high when considered individually, the cumulative impacts 

are very significant and are likely to be push the PES to below the RQO (Category C/D for quaternary 

C12D and C12F respectively). Should the PES decline to a Category E, there may be irreversible 

biodiversity losses and an inability to recover once conditions improve. 

 

While impacts due to dewatering, subsidence and decant from Sasol mining activities are difficult to 

quantify in terms of aquatic ecosystems (particularly in terms of drawdown and subsidence), what is 

clear is that further developments in the catchment should proceed with the utmost caution and every 

effort to mitigate the existing impacts will reduce cumulative impacts associated with any future 

developments in the catchment. 

 

The main impacts to the Waterval Catchment are related to sewage effluent from formal and informal 

residential areas. The sustainability of the Waterval River - and of future developments in this 

catchment - will depend on these issues being resolved. Left unresolved, the Waterval River will 

continue to decline, leading to irreversible loss of species and ecological processes. Rehabilitation 

will then require significant physical interventions at great cost (which may not be feasible). 

 

We therefore recommend the following: 

 

8. Ways to facilitate municipalities to maintain and repair faulty sewage treatment facilities 

should be sought. This could include the provision of expertise and manpower to assist and 

advise, and/or financial contributions.   

9. Treatment of mine water for return to the environment would greatly assist to mitigate impacts 

to quality and quantity of water in the Waterval River. The feasibility of doing this should be 

investigated. 

10. The Rolspruit should be protected as a refuge area. As this is the only tributary with a PES 

above D (i.e. PES B/C), it is essential that its condition be maintained so facilitate the 

recovery of the Waterval River once conditions improve. Protecting the Rolspruit will provide 

suitable habitat for fish and invertebrates and augment flows and improve water quality in the 

receiving Waterval River. (The Waterval River currently acts as a chemical barrier that 

prevents fish from migration between reaches and the Rolspruit offers a refuge area.)  

11. A rehabilitation plan must be developed by a wetland and aquatic specialist for the Waterval 

River and the Grootspruit. The objectives of this plan must include: 

a. water quality improvement 

b. biodiversity support 

c. flow attenuation (to reduce erosion) and 

d. flow augmentation (to mitigate impacts to flow during the dry season).  

12. A subsidence risk assessment should be completed for the entire study area and 

undermining of high-risk areas should be avoided.  
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13. If water quality issues associated with sewage effluent (originating from towns and residential 

areas) in the Waterval River can be managed and demonstrably improved to achieve the 

RQO (DWS 2016, 2020) - either through improved water quality or improved flows, or both - 

mining within the Rolspruit could be considered with the following conditions: 

• no undermining of the Rolspruit or its floodplain (to reduce the effects of dewatering 

and possible subsidence) 

• no high extraction or stooping beneath any delineated wetland within the Rolspruit sub-

catchment. 

14. It is recommended that water levels in the Grootspruit, Rolspruit and Waterval River be 

monitored. A v-notch gauging weir should be installed in the Grootspruit and Rolspruit to 

monitor the effects of dewatering and possible subsidence.   

 

A catchment management approach will be required, including partnerships with authorities, 

landowners, stakeholders and role-players, to manage water quality and quantity in the Waterval 

River. This should incorporate a rehabilitation and management plan for the Waterval River and its 

tributaries with the aim of improving water quality, wetland function and biodiversity.  

 

8.2 Mitigation Measures for Inclusion in the EMPr 

Mitigation and Management Measure Tables were compiled for each of the four life cycle phases, 

associated with Shondoni Colliery. This was done for the activities deemed to have a potential impact 

with reference to the aspects associated during a specific life cycle phase. Detailed mitigation 

measures are included in Appendix E and are not repeated in detail here. Instead, a summary of the 

main mitigation measures is given below (these are in addition to the management measures 

discussed above): 

 

• Pollution control dams and waste water treatment ponds should be appropriately lined the 

lining must we monitored and maintained.  

• Whole Effluent Toxicity (WET) testing should be conducted in the PCDs, particularly where 

there is a risk of contamination to receiving watercourses. It is additionally recommended 

that toxicity testing be conducted in natural watercourses both upstream and downstream of 

Sasol surface infrastructure.  

• The development footprint for the ventilation shafts should be kept to a minimum. Vehicular 

access to wetlands should be prohibited. The wetland delineation should be consulted when 

placing infrastructure (such as temporary roads). Temporary roads should be re-shaped and 

revegetated to prevent erosion along preferential flow paths. Stormwater outlets should be 

formalised to channel sediments into grass verges and not directly into wetlands or 

watercourses. Erosion protection and flow attenuation should be used at stormwater outlets. 

• A stormwater management plan and procedure should be compiled for all stages of the 

project.  

• A spill management plan, storage of hazardous substances and emergency preparedness 

plan should form part of this process.  

• Hazardous substances should be responsibly stored in bunded areas outside of wetlands 

and riparian areas (including their buffer zones). 

• An emergency preparedness plan should include potential spills from the conveyor, tailings 

facility, slurry pipelines, sewage treatment facilities and PCDs. 
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• Clean Stormwater should be kept separated from dirty water and returned to the environment 

in an attenuated manner.  

• Where water is discharged back into the environment it should be attenuated to reduce 

erosion. Erosion protection measures should be constructed at outlets. This applies to both 

treated water and storm water. Where water is diverted around infrastructure, flows should 

be attenuated to reduce erosion and erosion protection measures must be installed.   

• All PCDs must be appropriately lined. 

• PCDs, pipelines and conveyors must be regularly inspected for leaks or malfunctions, which 

should be immediately remedied.  

• The coal storage facilities must be appropriately lined and should drain into the dirty water 

system. Ponding of water should be prevented. Where acid mine drainage is anticipated or 

detected, an Acid-Base Accounting Technique and Evaluation (ABATE) should be initiated. 

The liner must be regularly inspected and its integrity maintained. 

• Biomonitoring must be conducted upstream and downstream of Sasol activities. 
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9 Proposed Monitoring Plan  

The objectives of the biomonitoring are to: 

• Identify and assess changes in biotic integrity of the receiving watercourses relative to 

Sasol activities; 

• Determine the potential acute/chronic toxicity risk posed by water sampled from selected 

pollution control facilities to aquatic biota in downstream ecosystems; 

• Populate a database to allow for temporal analyses (deterioration or improvement over 

time); 

• Timeously detect deterioration in ecological integrity and to recommend management 

actions to address the issues identified; 

• Comply with Water Use Licence requirements. 

• The protocols should be reviewed and updated annually or where necessary 

 

9.1.1 Monitoring localities 

Selected preliminary biomonitoring sites are shown in the Figure 8 and Table 29. The sites should 

continually be refined based on the changes in the mine plan and mining activities.  

 

Please also note that PCDs to be included in the toxicity testing programme need to be identified by 

Sasol according to the risk posed to receiving aquatic ecosystems. These should include, at the very 

least, pollution control dams and sewage treatment ponds. 

 

Figure 8. Map showing location of sampling sites (green markers) within the study area.  
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Table 29. Location of proposed biomonitoring sites and sampling protocols. Please note that access 
to sites may be subject to landowner permissions. Sampling of fish will depend on availability of 
suitable habitats. 

Site  River Description Latitude 
Longitude 

Protocols Frequency 

R1 Rolspruit Upstream of 
proposed new 
underground 
mining 

-
26.420629° 
28.999460° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

R2 Rolpsruit Downstream 
of proposed 
new 
underground 
mining 

-
26.391356° 
29.019802° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

WV-
US 

Waterval 
River 

Upstream of 
all mining 
activities 

-
26.446406° 
28.964795° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

WV1 Waterval 
River 

Currently 
Undermined 

-
26.471230° 
 
28.999006° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

WV2 Waterval 
River 

-
26.529277° 
 
29.027681° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

WV3 Waterval 
River 

Downstream 
of all mining 
activities; 
including in 
the 
Grootspruit 
sub-catchment 

-
26.588364° 
 
29.032981° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

BS1 Bankspruit 
(or Xspruit) 

Upstream of 
mining 

-
26.511676° 
 
28.930241° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

BS2 Bankspruit 
(or Xspruit) 

Upstream of 
confluence 
with Waterval 
River 

-
26.538654° 
 
29.010406° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

GS1 Grootspruit Upstream of 
the Shondoni 
Shaft Complex 

-
26.468899° 
 
29.078760° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 
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Site  River Description Latitude 
Longitude 

Protocols Frequency 

GS1a 
(SW0
6) 

Grootspruit Downstream 
of the 
Shondoni 
Shaft Complex 
but upstream 
of Simunye 

-
26.481062° 
29.067470° 
  

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

GS2 Grootspruit Downstream 
of the 
Shondoni and 
Simunye 
Shafts 

-
26.508158° 
 
29.058354° 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

S6 Grootspruit Grootspruit 
downstream 
of Embalenhle 

-
26.554348° 
 
29.050695° 

On-site Water 
Quality, SASS5, 
Toxicity testing 

Bi-annually (winter and 
summer) 

IHI, MIRAI Annually (summer) 

TS Trichardspr
uit  

Upstream of 
historical 
underground 
mining 

-
26.504603° 
 
29.168515° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

Klip Klipspruit Currently 
Undermined  

-
26.544177° 
 
29.202902° 

On-site Water 
Quality, SASS5 

Bi-annually (winter and 
summer) 

Fish (FAII) (if 
habitats) 

Annually (summer) 

Klein Kleinspruit -
26.546013° 
 
29.098419° 

On-site Water 
Quality, SASS5, 
toxicity testing 

Bi-annually (winter and 
summer) 

Fish (FAII), IHI, 
MIRAI, FRAI 

Annually (summer) 

 

9.1.2 Monitoring Procedures 

Biomonitoring should be undertaken by a qualified aquatic ecologist in watercourses upstream and 

downstream of Sasol activities. Biomonitoring should include on-site water quality measurements, 

Toxicity testing and fish sampling, together with an assessment of PES using eco-status indices 

(MIRAI and FRAI). 

 

It is recommended that water levels in the Grootspruit, Rolspruit and Waterval River be monitored 

on a monthly basis. A suitable v-shaped gauging weir (that will not impede fish migration) should be 

installed in the Grootspruit and Rolspruit to monitor the effects of dewatering and possible 

subsidence.   

 

9.1.3 Relevant Standards for Monitoring 

Biomonitoring should be conducted by a qualified aquatic ecologist. SASS5 should be sampled by 

a DWS accredited SASS5 practitioner.  
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9.1.4 Monitoring Frequencies 

Biomonitoring should be conducted biannually during the wet season (November to April) and the 

dry season (May to October). Toxicity testing should be conducted quarterly. 

 

9.1.5 Data Capture Protocols 

A spreadsheet should be maintained to show spatial and temporal changes.  

 

9.1.6 Monitoring/ Sampling Technique 

9.1.6.1 Water Quality 

On-site water quality variables, including temperature, electrical conductivity, dissolved oxygen, 

oxygen saturation and pH levels should be measured at the sampling sites to assist in the 

interpretation of the biological data.  

 

9.1.6.2 Habitat Integrity Assessment 

The Index of Habitat Integrity (IHI) should be used to determine habitat condition. This approach 

is based on the assessment of physical habitat disturbance (Kleynhans, 1997) and classifies the 

present ecological state of instream and riparian habitat integrity according to the Present 

Ecological State (PES) categories given in Table 2, ranging from pristine/undisturbed to critically 

modified. The following disturbances were considered: 

• Water abstraction,  

• Flow modification,  

• Bed modification,  

• Channel modification,  

• Inundation,  

• Water quality,  

• Exotic macrophytes,  

• Solid waste disposal,  

• Indigenous vegetation removal,  

• Exotic vegetation encroachment and  

• Bank erosion.    

 

9.1.6.3 Aquatic Macroinvertebrates 

Aquatic macroinvertebrates should be assessed using the SASS 5 (South African Scoring 

System) methodology. SASS5 is based on the presence or absence of sensitive aquatic 

macroinvertebrates collected and analysed according to the methods outlined in Dickens and 

Graham (2002). A high relative abundance and diversity of sensitive taxa present indicates a 

relatively healthy system with good water quality. Disturbance to water quality and habitat results 

in the loss of sensitive taxa. Macroinvertebrates reflect overall changes in ecosystem health, 

including loss of diversity and abundance.  
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An assessment of the suitability and availability of habitats for aquatic invertebrates should be 

based on Integrated Habitat Assessment System (IHAS) index (McMillan 1998). 

 

The MIRAI (Macroinvertebrate Response Assessment Index) (Thirion 2008) is a response, 

habitat and stressor indicator which classifies the PES of a river reach according to a comparison 

between expected and observed taxa, as obtained from the SASS5 results, to assess the 

response of the macroinvertebrate assemblage to stressors (including changes in flow, water 

quality and habitats). MIRAI should be conducted per river reach, based on the baseline 

assessment given in Section 3.4.2.  The description of the present ecological status (PES) of the 

aquatic ecosystems in the study area should be broadly based on the methodology described 

for River Eco-Classification during Reserve Determinations (Kleynhans & Louw, 2008) (Table 2). 

 

9.1.6.4 Fish/Ichthyofauna 

9.1.6.4.1 Fish Habitat Cover Rating (HCR) (Kleynhans, 1997) 

This approach was developed to assess habitats according to different attributes that are surmised 
to satisfy the habitat requirements of various fish species (Kleynhans, 1997).  At each site, the 
following depth-flow (df) classes are identified, namely: 

• Slow (<0.3m/s), shallow (<0.5m) - Shallow pools and backwaters. 
• Slow, deep (>0.5m) - Deep pools and backwaters. 
• Fast (>0.3m/s), shallow - Riffles, rapids and runs. 
• Fast, deep - Usually rapids and runs. 

 
The relative contribution of each of the above-mentioned classes at a site is estimated and 
indicated as: 

• 0 = Absent 
• 1 = Rare (<5%) 
• 2 = Sparse (5-25%) 
• 3 = Moderate (25-75%) 
• 4 = Extensive (>75%) 

For each depth-flow class, the following cover features (cf), considered to provide fish with the 
necessary cover to utilize a particular flow and depth class, are investigated:  

- Overhanging vegetation 
- Undercut banks and root wads 
- Stream substrate 
- Aquatic macrophytes 

 
The amount of cover present at each of these cover features (cf) is noted as: 

- 0 = absent 
- 1 = Rare/very poor (<5%) 
- 2 = Sparse/poor (5-25%) 
- 3 = Moderate/good (25-75%) 
- 4 = Extensive/excellent (>75%)  

 
The fish habitat cover rating (HCR) is calculated as follows:   

HCR = df/df  x  cf 

- The contribution of each depth-flow class at the site is calculated (df/df). 

- For each depth-flow class, the fish cover features (cf) are summed (cf). 
 

9.1.6.4.2 FAII and FRAI Fish Response Assessment Index (FRAI) 
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Fish sampling must be performed at each site using a SAMUS electrofisher.  All representative 
habitat types (biotopes) were sampled to gain a representative fish sample of the site.  All fish were 
identified up to species level and returned to the river.   
 
The Fish Assemblage Integrity Index (FAII) (Kleynhans, 1997) should be used as a site specific 
measure to facilitate spatial and temporal comparisons relative to specific activities (e.g. upstream 
and downstream of the Shondoni shaft). 
 
The determination and description of the PES of the aquatic ecosystems in the study area, in terms 
of fish, must be done according to the methodology described for River EcoClassification during 
Reserve Determinations (Kleynhans & Louw, 2008) using the Fish Response Assessment Index 
(FRAI) (Kleynhans, 2008).  The results are then used to classify the present state of the fish 
assemblage into a specific descriptive category (A to F) (Table 2).  PES categories must be 
compared with the baseline categories given in Section 3.5.8   
 

9.1.7 Toxicity Testing 

It is recommended that toxicity testing be conducted at sites upstream and downstream of all Sasol 

activities, as well as in PCDs as a measure of risk.  

 

Toxicity testing exposes biota under laboratory conditions to water sources (pollution control dams 

and/or effluent streams and streams) in order to determine the potential risk to the biota within these 

waters or to the biota of the receiving water bodies. Four trophic levels of biota i.e., vertebrates 

(Poecilia reticulata), invertebrates (Daphnia magna), bacteria (Allivibrio fischeri) and primary 

producers (Selenastrum capricornutum) are exposed to the samples according to standard 

procedures under laboratory conditions and thereafter a risk/hazard category is determined by 

application of the latest DEEEP DWA recommended protocols and hazard classification.  This risk 

category equates to the level of acute risk posed by the selected potential pollution source towards 

the biota of the receiving water bodies.  Although the final risk classification is expressed in terms of 

acute toxicity risk, the Selenastrum capricornutum individual test results allow for chronic toxicity 

hazard interpretation.  This is because this test exposure is performed over a relatively long period 

of time in relation to the life cycle of the micro-algae and furthermore provides the growth inhibition 

rate, thereby also qualifying as a chronic test. 

 

All biomonitoring sites along natural watercourses should be tested on a screening level. Potential 

sources of pollution (e.g. pollution control dams) should ideally be tested on a definitive level to 

determine the potential risk posed to the receiving environment and to determine the dilution required 

to reduce the risk (if any). Should the risk be greater than a Class II toxicity hazard, management 

intervention should be triggered. 

 

9.1.8 Sample Preservation/ Submission to Laboratory 

Water samples for toxicity testing should be submitted to a SANAS accredited laboratory for toxicity 

testing  

 

9.1.9 Variables to be Analysed 

• On-site water quality (pH, EC, Temperature, oxygen saturation, oxygen concentration) 

• SASS5 score ASPT (Average Score per Taxon), IHAS, MIRAI score 
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•  FAII and FRAI. 

• Toxicity hazard classification and dilution percentage 

 

9.1.10 Database Entry and Backup 

A spreadsheet should be maintained to show spatial and temporal changes.  

 

9.1.11 Reporting 

A biomonitoring and toxicity testing report should be submitted after each survey. 

 

9.1.12 Standard Operating Procedures for Non-Compliance 

• Biomonitoring: Recommendations made in the biomonitoring report must be translated into 

action plans and be followed up on. 

• A PES below the recommended RQO (PES D) (DWS 2016) should trigger mitigation and 

management action. 

• Toxicity testing: Should the risk be greater than a Class II toxicity hazard, management 

action/investigation should be triggered. 
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10 Reasoned Opinion and Recommendations 

The Waterval River is in a poor condition. Its Present Ecological State is considered Largely to 

Seriously Modified (PES D/E). The Resource Quality Objectives (RQO) for this catchment (C12D) 

are specified as PES C (Moderately Modified) (DWS 2016) and for the catchment immediately 

downstream of the study area (C12F) as PES Category D (Largely Modified). Any further 

developments within this catchment will result in the Resource Quality Objectives (DWS 2016, 2020) 

not being met.  

 

While the role of Sasol mining in the current water quality and quantity concerns in the Waterval 

River catchment is not highly significant considered on its own, the cumulative impacts due to 

existing activities is cause for concern. The main impact to the Waterval River is sewage effluent 

emanating from towns and residential areas. While there are impacts from mining (including non-

Sasol mining), these are not the reason for the RQO from being met (considered on their own).  

 

That said, however, underground mining can cause a lowering of the water table (due to drawdown 

during mine dewatering) and a loss of surface water (due to ingress following subsidence). These 

impacts cause a reduction in flow in the receiving watercourses which, in turn, exacerbate existing 

water quality impacts and impacts to habitats (through reduced dilution, shallower pools, erosion of 

exposed banks and longer low-flow or no-flow periods, for example). Unfortunately, these impacts 

are difficult to detect and to mitigate and their contribution to the status quo in the Waterval River 

cannot be quantified in terms of aquatic ecosystems.  

 

What is clear, is that the Resource Quality Objectives for the Waterval River (DWS 2016, 2020) are 

currently not being met and any further developments in the catchment may not be sustainable – i.e. 

the loss of biota will be irreversible and the ecosystem will not be able to recover once conditions 

improve. As such the approval of new developments without addressing existing issues is 

considered inappropriate. 

 

The Rolspruit is the only watercourse with a relatively high ecological integrity. It currently plays an 

important role in augmenting flows and improving water quality in the Waterval River. It is our opinion 

that the Rolspruit catchment should be protected as a refugium for aquatic biota, particularly fish. It 

should therefore not be undermined until the water quality issues in the Waterval River have been 

addressed. Should it be undermined, there is a high risk that the PES of the receiving Waterval River 

will decline to critical levels with an irreversible loss of biota.  Should conditions in the Waterval River 

improve in response to management interventions, mining expansions can be considered in the 

Waterval River catchment with the conditions listed in Section 10.1. 

 

Conditions in the Waterval River have deteriorated dramatically in the past ten years, despite 

repeated recommendations to manage sewage effluent and domestic wastewater. Until this problem 

is addressed by the various stakeholders, the sustainability of further developments in the catchment 

is questionable.  
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10.1 Recommendation for authorisation 

10.1.1 Acceptability of Proposed Activities 

Considered individually, most of the existing and proposed new activities described in this project 

can be mitigated to reduce the impact. However, the main impact will be a cumulative one, 

exacerbating the considerable existing water quality impacts to ecological integrity (already at or 

below RQO) in the receiving Waterval River.  

 

Simply put, the Waterval River may not be able to withstand any further environmental stress and 

the sustainability of any further developments in this catchment is questionable, in terms of aquatic 

ecosystems. Any further developments may result in Critically Modified conditions, especially during 

low flow periods, together with an irreversible loss of aquatic biodiversity and an inability to recover 

once conditions improve.  

 

As such, substantial and urgent effort is required to rehabilitate and manage the water quality in the 

Waterval River at a catchment scale. This will require significant rehabilitation interventions as well 

as collaboration between stakeholders and municipalities. Until the existing water quality impacts 

have been demonstrably addressed, approval of new activities in the Waterval River catchment is 

considered inappropriate in terms of the sustainability of the catchment.  

 

Sasol, however, is not the main contributors to the status quo and the decision to approve further 

developments in this highly transformed catchment - which is already not achieving sustainability 

targets according to the NWA - is a government decision. It is nevertheless recommended that Sasol 

initiate an implementation plan, in association with government departments and municipalities (and 

other identified stakeholders), to ensure that meaningful and effective interventions are put in place 

to address water quality issues going forward. This will ensure that future developments can take 

place in a sustainable manner.  

 

Should the project be approved, the following recommendations are made: 

 

10.1.2 Recommendations for Avoidance, Management and Mitigation to be Included in the 

Environmental Authorisation 

The following management measures are strongly recommended: 

• A catchment level rehabilitation plan must be compiled to address issues relating to water 

quality in the Waterval River. The objectives of this plan must include: 

▪ water quality improvement 

▪ biodiversity support  

▪ flow attenuation (to reduce erosion) and 

▪ flow augmentation (to mitigate impacts to flow during the dry season) 

• An implementation plan should be compiled, in association with government departments 

and municipalities (and other identified stakeholders), to ensure that meaningful and effective 

interventions are put in place to ensure water quality issues are addressed. This plan should 

be audited to ensure that targets are met. 

• Once water quality issues have been managed and demonstrably improved to achieve 

the RQO as per the aforementioned implementation plan, mining within the Rolspruit 

catchment should comply with the following conditions: 
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▪ no undermining of watercourses in the Rolspruit catchment (including their 

100 metre buffers, as delineated by a wetland specialist) 

▪ no high extraction or stooping within the Rolspruit sub-catchment. 

• A feasibility study should be conducted to investigate the treatment of mine water to a quality 

suitable for release back into the receiving watercourses, thus augmenting flows and 

improving water quality (through dilution). If feasible, water treatment should be implemented 

as a management measure to mitigate potential loss of surface water due to mining. 

• No undermining beneath any watercourse within the study area, including the 100-meter 

buffer from the edge of the wetland floodplain (as delineated by the wetland specialist) 

• No high extraction or stooping under any delineated wetland within the study area.  

• A subsidence risk assessment should be conducted. High risk areas should not be 

undermined.  
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11 Summary of the Consultation Process 

Any comments received by the EAP in terms of your environmental component during the public 

participation process will be relayed to the specialist and the response formulated will be provided 

in the formal issues and response register included in the EIA Report to be submitted to the 

Competent Authority. 

 

This specialist study report has been compiled to support the required environmental authorisations 

associated with the Shondoni Colliery project.  

 

The proposed project requires Environmental Authorisation (EA) in terms of the provisions of the 

MPRDA, NEMA and the NWA. Based on the nature of the proposed activities at Shondoni Colliery, 

the necessary applications have to be supported by inter alia a Scoping and Environmental Impact 

Assessment and Reporting (S&EIR) Process as provided for in the 2014 Environmental Impact 

Assessment (EIA) Regulations (GNR 982 of 04 December 2014), as amended.  

 

The abovementioned environmental authorisation administrative process to be followed includes a 

well-defined stakeholder engagement (public participation) process which is to be undertaken. This 

process is an on-going integrated process during which comments, concerns and issues pertaining 

to the project are raised by the public/ regulating authorities and subsequently addressed by the 

environmental assessment practitioner (EAP) and the associated specialists where relevant.  

 

The purpose of the consultation process is to provide the interested and affected parties (I&AP’s) as 

well as the regulating authorities with sufficient and accessible information in an objective manner. 

This will assist the I&AP’s and regulating authorities during the different phases of the project to raise 

issues and concerns and make recommendations where they deem relevant.  

 

JMA Consulting has throughout the stakeholder engagement process provided I&AP’s with the 

information contained in this report and the formal Issues and Comments Register contained in the 

EIA documentation, fully documents the responses to all aquatic ecosystem (Environmental 

component) related issues and concerns.  

  

11.1 Information Requested by the Competent Authorities 

A Specialist Report Checklist Table has been compiled in accordance with the guideline as set out 

in the EIA Regulations (GNR 982 of 04 December 2014) as amended. 

 

The chapter which relays the specific information required as per the guideline is given in the second 

column of the Table. 

 

Any other information requested by the Competent Authorities will be included in this chapter. 
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Specialist Report Guideline: Appendix 6 GNR 982 EIA Regulations 4 December 2014 as amended 

Details to be Included in the Report 
Section in 

Report 

Details of   

Specialist who prepared the report  1.2 

Expertise of the specialist 1.2  

CV of the specialist  Appendix C 

Declaration that the Specialist is Independent in a form as may be specified by the CA  1.3 

An indication of the Scope of and the Purpose for which the report was prepared 1.1  

An indication of the Quality and Age of base data used for the specialist report  2.4 

A Description of existing impacts on the site, cumulative impacts of the proposed development and 
levels of acceptable change 

4 and 7.3 

The Duration, Date and Season of the site investigation and the relevance of the season to the 
outcome of the assessment 

 2.2 

A Description of the Methodology adopted in preparing the report or carrying out the specialised 
process inclusive of equipment and modelling used 

2  

Details of an Assessment of the specific identified Sensitivity of the site related to the proposed 
activity or activities and its associated structures and infrastructure, inclusive of a site plan 
identifying site alternatives 

5  

An identification of any areas to be avoided including buffers 5  

A Map superimposing the activity including the associated structures and infrastructure on the 
environmental sensitivities of the site including areas to be avoided including buffers 

5  

A Description of any Assumptions made and any Uncertainties or Gaps in Knowledge  2.1 

A Description of the Findings and Potential implications of such findings on the Impact of the 
proposed activity, including identified Alternatives on the environment, or activities 

 4,5,6,7.3,8,10 

Any Mitigation Measures for inclusion in the EMPr  8, Appendix E 

Any Conditions for inclusion in the Environmental Authorisation  10.1.2 

Any Monitoring Requirements for inclusion in the EMPr or Environmental Authorisation  9 

Reasoned Opinion 

As to whether the proposed activity/ activities or portions thereof should be authorised 10  

Regarding the acceptability of the proposed activity or activities 10.1.1  

If the opinion is that the proposed activity or portions thereof should be authorised, any avoidance, 
management and mitigation measures that should be included in the EMPr and where applicable the 
closure plan 

 10.1.2 

A Description of any Consultation Process that was undertaken during the course of preparing the 
specialist report 

  

A Summary and copies of any comments received during any consultation process and where 
applicable all responses thereto 

  

Any other Information requested by the CA   
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13 APPENDIX A: Tables 

SASS5 results for Sasol Shondoni sampling sites – July (top) and October (bottom) 2020. 

July 2020 

 
October 2020 

 
 

Total Total Total Total Total Total Total Total Total Total Total Total Total

TURBELLARIA 3 - - - - - - - B - - - - -

Oligochaeta 1 B B - - - - B B B - A B B

Leeches 3 - - - A - - - A - - - - -

Potamonautidae* 3 - - - - A - - - 1 - - - -

Atyidae 8 - - - - B - - - - - - - -

HYDRACARINA 8 - - - - - A A - - - - - -

Baetidae 1 sp. 4 - - - B A A A - - - - A -

Baetidae 2 spp. 6 - - - - - - - B - - - - B

Caenidae 6 - - - B B - - - - - - - B

Coenagrionidae 4 A A - B A - A B - - - B B

Aeshnidae 8 - - - - - - - - - - - 1 -

Libelludae 4 - - - - - - - - - - - - 1

Belostomatidae* 3 - 1 - - - - - - - - - 1 A

Corixidae* 3 - C - B B A B B B - 1 B B

Gerridae* 5 - 1 - - B - B A - - - B -

Notonectidae* 3 - B - A B A A A - - - - B

Pleidae* 4 - - - - - - 1 A B - - - -

Dytiscidae (adults*) 5 - - - A B 1 B - B - - - A

Hydrophilidae (adults*) 5 - - - - A - - - B - - - B

Ceratopogonidae 5 - 1 - - B - A - 1 - - - -

Chironomidae 2 B B B B B B B - B - B B B

Culicidae* 1 - B - - - B 1 - - - - A -

Simuliidae 5 - A - - - - - - - - - - B

Ancylidae 6 - - 1 - - - - - - - - - -

Total SASS5 score 7 32 8 30 53 26 45 32 28 0 6 31 47

No. of families 3 10 2 8 12 7 12 9 8 0 3 9 12

ASPT 2,33 3,20 4,00 3,75 4,42 3,71 3,75 3,56 3,50 0,00 2,00 3,44 3,92

SASS score
BS1

Taxon
VW2 VW3 B GS1B S6BS2WV1 KS1 KlipKS2 GS1 GS2 TS

Oligochaeta 1 1 - A - B - B A C A B -

Leeches 3 - - - A A - A - - - - -

Potamonautidae* 3 1 A - - - 1 1 - - - - 1

Atyidae 8 - A - - - - - - - - - -

HYDRACARINA 8 B A - - - - - - - - 1 -

Baetidae 1 sp. 4 - - - B - A B B - - A -

Baetidae 2 spp. 6 B B - - - - - - - - - -

Caenidae 6 - - - B - - - - - - - -

Coenagrionidae 4 B A - B A A A A - - B B

Lestidae 8 A 1 - - - - - - - - - -

Aeshnidae 8 1 1 - - 1 - - - - - - -

Gomphidae 6 - 1 - - - - - - - - - -

Libelludae 4 - A - - - - - - - - - -

Belostomatidae* 3 1 1 - - A - A B - - - A

Corixidae* 3 B C - B C - B C - 1 B B

Gerridae* 5 A 1 1 - - A A 1 - - B A

Hydrometridae* 6 1 - - - - - - - - - - -

Nepidae* 3 - 1 - - - - - - - - - -

Notonectidae* 3 B B - A B - A B - - B B

Pleidae* 4 A B - - - - - B - - - -

Veliidae* 5 A - 1 - - - - - - - - -

Dytiscidae (adults*) 5 - - - A B A B B - - A -

Gyrinidae (adults*) 5 - - - - - - 1 A - - - 1

Hydrophilidae (adults*) 5 - - - - 1 A - - - - - -

Chironomidae 2 1 B B B B C - B B B B B

Culicidae* 1 - - A - - C - - A - A -

Dixidae* 10 A A - - - - - - - - - -

Muscidae 1 - - 1 - - B - - - - - -

Simuliidae 5 - A - - B - A B - - 1 -

Ancylidae 6 - - 1 - 1 - - - - - - -

Lymnaeidae* 3 - - - - - - - - 1 - - -

Physidae* 3 A - - - - - - - - - A -

Total SASS5 score 87 104 21 30 48 30 44 44 7 6 44 28

No. of families 18 20 7 8 12 9 12 12 4 3 12 8

ASPT 4,83 5,20 3,00 3,75 4,00 3,33 3,67 3,67 1,75 0,00 3,67 3,50

GS1 GS2 GS1B KleinS6 TSWV2R1 WV3Taxon R2 WV-USSASS score WV1
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IHAS Results 

 

 

  

Desc Score Desc Score Desc Score Desc Score Desc Score

Stones In Current (SIC)

Total length of white water rapids (ie: 

bubbling water) (in meters) none 0 0-1 1 none 0 none 0 none 0

Total length of submerged stones in current 

(run) (in meters) none 0 >2-5 2 >2-5 2 none 0 none 0

Number of separate SIC area's kicked 0 0 2-3 2 2-3 2 0 0 0 0

Average stone sizes kicked (in cm's) none 0 2-20 4 2-20 4 none 0 none 0

Amount of stone surface clear (in %) n/a 0 0-25 1 0-25 1 n/a 0 n/a 0

Protocol: time spent actually kicking SIC's (in 

mins) none 0 2 3 >1-2 2 none 0 none 0

SIC score (max 20) 0 13 11 0 0

Vegetation (VEG)

Length of fringing vegetation sampled (banks) 

(in meters) 2 4 >2 5 >1-2 3 >1-2 3 >1-2 3

Amount of aquatic vegetation/algae sampled 

(in square meters) >0.5-1 2 0-0.5 1 none 0 none 0 none 0

Fringing vegetation sampled in mix 5 mix 5 mix 5 pool 3 pool 3

Type of veg. (percent leafy as apposed to 

stems/shoots) 26-50 3 1-25 2 1-25 2 1-25 2 1-25 2

Veg score (max 15) 14 13 10 8 8

Other Habitat / General (O.H.)

Stones Out Of Current (SOOC) sampled (in 

square meters) none 0 0-0.5 1 1 3 >0.5-1 2 >0.5-1 2

Sand sampled (in minutes) 0-0.5 2 >0.5-1 3 none 0 none 0 >1 5

Mud sampled (in minutes) >0.5 4 0.5 3 0.5 3 >0.5 4 0.5 3

Gravel sampled (in minutes) 0-0.5 1 none 0 none 0 0.5 2 0-0.5 1

Bedrock sampled (all = no SIC, sand, gravel) all 4 some 1 some 1 some 1 some 1

Algal presence (m
2
) >2sqm 0 >1-2sqm 2 >2sqm 0 >2sqm 0 >1-2sqm 2

Tray identification correct 3 correct 3 correct 3 correct 3 correct 3

O.H. score (max 20) 14 13 10 12 17

Sampling habitat totals (max 55) 28 39 31 20 25

Sampling Habitat
WV1 VW2 VW3 B BS1 BS2

Desc Score Desc Score Desc Score Desc Score Desc Score Desc Score Desc Score

Stones In Current (SIC)

Total length of white water rapids (ie: 

bubbling water) (in meters) none 0 none 0 none 0 none 0 none 0 >1-2 2 none 0

Total length of submerged stones in current 

(run) (in meters) none 0 none 0 0-2 1 0-2 1 0-2 1 >5-10 3 none 0

Number of separate SIC area's kicked 0 0 0 0 2-3 2 2-3 2 2-3 2 2-3 2 0 0

Average stone sizes kicked (in cm's) none 0 none 0 2-20 4 2-20 4 >2-10 2 2-20 4 none 0

Amount of stone surface clear (in %) n/a 0 n/a 0 0-25 1 0-25 1 n/a 0 0-25 1 n/a 0

Protocol: time spent actually kicking SIC's (in 

mins) none 0 none 0 >1-2 2 >1-2 2 >1-2 2 2 3 none 0

SIC score (max 20) 0 0 10 10 7 15 0

Vegetation (VEG)

Length of fringing vegetation sampled (banks) 

(in meters) 2 4 2 4 >2 5 2 4 2 4 >1-2 2 2 4

Amount of aquatic vegetation/algae sampled 

(in square meters) none 0 none 0 >0.5-1 2 none 0 none 0 none 0 >1 3

Fringing vegetation sampled in pool 3 pool 3 pool 3 pool 3 mix 5 mix 5 pool 3

Type of veg. (percent leafy as apposed to 

stems/shoots) 1-25 2 1-25 2 1-25 2 1-25 2 1-25 2 1-25 2 26-50 3

Veg score (max 15) 9 9 12 9 11 9 13

Other Habitat / General (O.H.)

Stones Out Of Current (SOOC) sampled (in 

square meters) none 0 none 0 >1 4 >0.5-1 2 >0.5-1 2 1 3 0-0.5 1

Sand sampled (in minutes) none 0 none 0 1 4 none 0 none 0 none 0 >0.5-1 3

Mud sampled (in minutes) >0.5 4 0.5 3 0.5 3 0.5 3 0.5 3 0-0.5 2 0-0.5 2

Gravel sampled (in minutes) none 0 none 0 0.5 2 none 0 none 0 none 0 none 0

Bedrock sampled (all = no SIC, sand, gravel) none 0 all 4 some 1 some 1 none 0 some 1 some 1

Algal presence (m
2
) >1-2sqm 2 >2sqm 0 >2sqm 0 >2sqm 0 >1-2sqm 2 >2sqm 0 >2sqm 0

Tray identification correct 3 correct 3 correct 3 correct 3 correct 3 correct 3 correct 3

O.H. score (max 20) 9 10 17 9 10 9 10

Sampling habitat totals (max 55) 18 19 39 28 28 33 23

TSS6GS1B
Sampling Habitat

GS2KS1 KS2 GS1
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14 APPENDIX B: Site Photographs 

  

Site WV1  

  

Site WV2  

  

Site WV3  
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Site R2  

  

Site GS1  

  

Site GS2  
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Site S6  

  

GS1A  

  

TS  
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Klipspruit  

  

BS1  

  

BS2  
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KS1  

  

KS2  
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15 APPENDIX C: CVS 
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Short Curriculum Vitae           Norma Sharratt 

 

Profession  : Aquatic Ecologist 

Contact Details : norma@cleanstream-bio.co.za;  

Tel.    : 082 779 0734 

 

Qualifications:  

• BSc [Zoology; Entomology] 

• BSc (Hons)[Entomology] Cum Laude 

University of Natal, Pietermaritzburg 

University of Natal, Pietermaritzburg  

1988 

1989 

• MSc [Entomology] University of KwaZulu-Natal, Pietermaritzburg 1998 

• MSc [Ecological Assessment] Cum Laude University of Stellenbosch 2005 

  

Professional Accreditations:  

• SACNASP Pr. Sci. Nat 400088/15 (Aquatic Science) 

• Accredited SASS Practitioner (DWS 2019 -2022) 

 

Summary of Employment: 

   

2006-

2021 

Aquatic Ecologist Clean Stream Biological Services (Pty) Ltd, Wetland Consulting 

Services (Pty) Ltd, Nepid Consultants CC. AquaAssess Consulting 

2006 Environmental Co-ordinator Black Mountain Mine (Anglo Base Metals) 

 

Summary of Experience: 

• Fourteen years’ experience as a specialist aquatic ecologist.  

• Specialist aquatic ecosystem assessments, impact assessments and management plans for proposed developments 

in the Olifants, Steelpoort, Dwars, Wilge, Crocodile (West), Vaal, Luvuvhu, Sabie, Crocodile (East), Komati, Usuthu, 

Mhlatuzi, Mfolozi, Breede and Berg River catchments.  

• Biomonitoring surveys, mainly within the mining sector.  

• Application of stressor-response indices (MIRAI, FRAI, IHI); assessment of aquatic macroinvertebrates using 

SASS5, assessments of instream and riparian habitat integrity, fish and surface water quality. 

• Impact assessments and management plans for proposed mining, housing developments, impoundments and golf 

course developments (amongst others). 

• Wetland delineations and assessments for residential developments in Gauteng and Mpumalanga. 

• Biodiversity assessments and management plans for aquatic ecosystems. 

• Assessment of invertebrate responses to alien tree removal along riparian zones, with implications for 

stream rehabilitation. 

• Assessment of the conservation and ecology of the invertebrate assemblages within the sandstone caves 

of Table Mountain and the Cape Peninsula.  

 

Publications: 

SAMWAYS, M. J. and SHARRATT, N. J. (2010), Recovery of Endemic Dragonflies after Removal of 
Invasive Alien Trees. Conservation Biology 24: 267–277. 

SHARRATT, N.J., PICKER, M.D. and SAMWAYS, M.J. (2000). The invertebrate fauna of the sandstone 
caves of the Cape Peninsula (South Africa): patterns of endemism and conservation. Biodiversity 
and Conservation 9: 107-143. 

SAMWAYS, M.J., SHARRATT, N.J. and SIMAIKA, J.P. (2011). Effect of alien riparian vegetation and its 
removal on a highly endemic river macroinvertebrate community. Biological Invasions 13 (6): 
1305-1324. 
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Short Curriculum Vitae           Pieter Kotze 

 

 

  

Full Names: Petrus Jacobus Kotze  
Address: Clean Stream Biological Services, Lowveld Office. 

110 Selati Crescent, Mhlatikop, Malalane. 
P.O. Box 1358, Malelane, 1320 
082-890-6452 

 

Academic history 
1989: Matriculate (Roodepoort). 
1990 - 1992: B. Sc. (Biological Sciences) Rand Afrikaans University. 
1993: B. Sc. Honors (Zoology) Rand Afrikaans University. 
1994 - 1996: M. Sc. (Zoology) Rand Afrikaans University. 
1997 - 2002: Ph.D. (Aquatic Health) Rand Afrikaans University. 

 

Specialisation 
Aquatic specialist assessments, aquatic biomonitoring, biodiversity management, water quality management 
and pollution control, design of surface water biomonitoring programs, impact assessments, reserve 
determinations. 

 

Total years of environmental experience 
20 years 

 

Positions currently held: 
- Director: Clean Stream Biological Services (Ecologist & Projects Manager) 
- Director: Biotox Laboratory Services 

 

Employment History 
2005 - Present; Independent Environmental Consultant (Clean Stream Biological Services and Biotox 
Laboratory Services) 
1999 – 2005: Environmental consultant, RauEcon (Rand Afrikaans University / University of Johannesburg) 

 

Professional Experience 

• Application and training in biomonitoring of aquatic ecosystems (fish, macroinvertebrates/SASS5, riverine 
habitats, water quality). 

• Conducting of aquatic specialist assessments (EIA’s). 

• Experience in and application of DWS reserve determination methodology (fish and aquatic invertebrates) 

• Design and execution of detailed environmental monitoring programmes 

• Compilation of Biodiversity Management Programmes for the mining industry. 

• Compilation of Environmental Impact Assessments. 

• Application of human health risk assessment. 

• Fish migration and fishway design assessment. 
 

Professional Appointments 

• Environmental consultant to: Anglo Platinum, African Explosives Limited, Kumba Resources, Xstrata Coal 
South Africa, Xstrata Alloys South Africa, Samancor, Northam Platinum, Ingwe, Amcoal, SACE, Iscor, Ticor 
SA, Palabora Mining Company, Coal of Africa Limited, SANParks, Tshwane Metro, JHB Metro, Implats, 
Rand Water, Lepelle Northern Water, Department of Water Affairs and Forestry, BPA International, Nepid 
Consultants, CT Environmental, Oppenheimer & Son PTY (LTD), Water for Africa, etc. 

General 
- Registered as Professional Natural Scientist with the South African Council for Natural Scientific 

Professions (Registration nr. 400413/04). 
Accredited SASS5 practitioner to the South African River Health Programme (DWA). 
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16 APPENDIX D: IMPACT ASSESSMENT TABLES 

16.1 Construction Phase 

 

CONSTRUCTION PHASE 

Project 

Activity 

Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES 

West 

Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery – 

Farm 

Brakspruit 

359 IR Portion 

11 

Aquatic Ecosystems  Increased runoff due to 

vegetation being cleared and 

replaced with hardened 

surfaces. Increased  turbidity 

and sedimentation due to 

eroded sediments carried to the 

receiving Waterval River in 

stormwater runoff. 

Quantity/ 

Magnitude 

2 4 Prevent erosion from the 

construction site and 

ensure sediments are 

trapped and prevented 

from being carried by 

stormwater into receiving 

watercourses  

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 6 Probability 5 

West 

Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery – 

Farm 

Brakspruit 

359 IR Portion 

8 

Aquatic Ecosystems  Increased runoff due to 

vegetation being cleared and 

replaced with hardened 

surfaces. Increased  turbidity 

and sedimentation due to 

eroded sediments carried to the 

receiving Waterval River in 

stormwater runoff. 

Quantity/ 

Magnitude 

2 4 Prevent erosion from the 

construction site and 

ensure sediments are 

trapped and prevented 

from being carried by 

stormwater into receiving 

watercourses  

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 
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CONSTRUCTION PHASE 

Project 

Activity 

Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 6 Probability 5 

North 

Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery – 

Farm 

Kromdraai 

128 IS Portion 

4 

Aquatic Ecosystems  Increased runoff due to 

vegetation being cleared and 

replaced with hardened 

surfaces. Increased  turbidity 

and sedimentation due to 

eroded sediments carried to the 

receiving Waterval River in 

stormwater runoff. 

Quantity/ 

Magnitude 

2 4 Prevent erosion from the 

construction site and 

ensure sediments are 

trapped and prevented 

from being carried by 

stormwater into receiving 

watercourses  

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 7 Probability 5 

North 

Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery – 

Farm 

Kromdraai 

128 IS Portion 

4 

Aquatic Ecosystems  Increased runoff due to 

vegetation being cleared and 

replaced with hardened 

surfaces. Increased  turbidity 

and sedimentation due to 

eroded sediments carried to the 

receiving Waterval River in 

stormwater runoff. 

Quantity/ 

Magnitude 

2 4 Prevent erosion from the 

construction site and 

ensure sediments are 

trapped and prevented 

from being carried by 

stormwater into receiving 

watercourses  

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 
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CONSTRUCTION PHASE 

Project 

Activity 

Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

Probability 7 Probability 5 
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16.2  Operational Phase 

16.2.1 Shondoni Shaft Complex 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Access Roads Shondoni 

Shaft 

Complex 

Aquatic ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments and 

contaminants being 

carried into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

0 5 Manage stormwater runoff, 

prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 8 Severity Score 7 

Consequence 12 Consequence 12 

Probability 5 Probability 4 

Offices, 

Workshops and 

Changehouses 

Shondoni 

Shaft 

Complex 

Aquatic ecosystems  Water quality impacts 

due to spills and leaks 

and contamination via 

stormwater runoff.  

Quantity/ 

Magnitude 

1 3 Prevent spills and leaks by 

storing hazardous waste 

and hazardous substances 

appropriately in bunded 

areas. Dispose of 

hazardous waste 

appropriately. Ensure oil 

and silt traps are 

maintained and function 

optimally. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 8 

Consequence 13 Consequence 12 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Probability 6 Probability 5 

Internal Roads and 

Parking Areas 

Shondoni 

Shaft 

Complex 

Aquatic ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

0 5 Manage stormwater runoff, 

prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 8 Severity Score 7 

Consequence 12 Consequence 12 

Probability 5 Probability 4 

Fuel & Oil Storage Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills and leaks, 

via seepage and 

stormwater runoff.  

Quantity/ 

Magnitude 

3 3 Prevent spills and leaks by 

storing oil and fuels in 

bunded areas. Dispose of 

hazardous waste (including 

oil) appropriately in bunded 

areas.  

Quantity/ 

Magnitude 

2 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

3 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 1 

I & AP’s 3 I & AP’s 2 

Severity Score 15 Severity Score 11 

Consequence 14 Consequence 13 

Probability 5 Probability 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Conveyor System Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills of coal fines 

and dust, as well as leaks 

from pipelines  

Quantity/ 

Magnitude 

2 3 Prevent spills from the 

coneyor. Channel 

stormwater runoff into dirty 

water system. Monitor 

pipelines for leaks and 

repair leaks immediately. 

Quantity/ 

Magnitude 

1 4 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

3 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 12 

Consequence 13 Consequence 13 

Probability 7 Probability 6 

Ventilation Shaft Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Runoff from the 

Ventilation shaft may 

cause contamination and 

erosion in the tributary 

draining into the 

Grootspruit. Stormwater 

may enter the 

underground workings 

via the shaft 

Quantity/ 

Magnitude 

1 5 Prevent erosion at 

stormwater outlets, direct 

stormwater away from the 

shaft entrance 

Quantity/ 

Magnitude 

1 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 1 I & AP’s 1 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 4 Probability 3 

Underground 

Mining 

Aquatic Ecosystems  Reduced flows and 

decrease in water quality 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

Quantity/ 

Magnitude 

2 3 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Shondoni 

Shaft 

Complex 

due to loss of surface 

water to groundwater 

(ingress), drawdown and 

subsidence 

Toxicity/ 

Severity 

2 rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

3 
 

Duration 3 Duration 3 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
 

Severity Score 17 Severity Score 15 
 

Consequence 15 Consequence 14 
 

Probability 6 Probability 5 
 

Topsoil/ 

Overburden 

Stockpile 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Reduced diversity due to 

colonisation by reeds. 

Quantity/ 

Magnitude 

2 4 Prevent erosion of 

stockpiles and ensure 

sediments are intercepted 

before reaching wetlands or 

watercourses. 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 7 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 7 Probability 5 
 

Coal Storage in 

Surface Bunker 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills of coal fines 

and dust 

Quantity/ 

Magnitude 

1 3 Prevent spills. Ensure 

appropriately lined. 

Channel stormwater runoff 

into dirty water system. 

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Extent/ Spatial 

Scale 

2 Implement dust 

suppression 

Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 14 Severity Score 10 
 

Consequence 13 Consequence 13 
 

Probability 6 Probability 5 
 

Coal Stockpile and 

Throw-Out Area 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills of coal fines 

and dust and seepage 

into groundwater 

Quantity/ 

Magnitude 

2 3 Channel stormwater runoff 

into dirty water system. 

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

3 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 13 Severity Score 11 
 

Consequence 13 Consequence 13 
 

Probability 7 Probability 5 
 

Stonedust Dump Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

1 4 Prevent erosion and ensure 

sediments are intercepted 

before reaching wetlands or 

watercourses. 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Reduced diversity due to 

colonisation by reeds. 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 6 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 7 Probability 5 
 

Shondoni PCD  Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and seepage 

(or structural failure) 

Quantity/ 

Magnitude 

4 3 Prevent spills and seepage. 

Ensure lining is maintained, 

leaks are detected and the 

required freeboard is 

manintained. Ensure 

emergency preparedness. 

Ensure dam safety to 

prevent structural failure. 

Quantity/ 

Magnitude 

3 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 16 Severity Score 13 
 

Consequence 14 Consequence 13 
 

Probability 7 Probability 5 
 

Shondoni Incline 

PCD 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and seepage 

(or structural failure) 

Quantity/ 

Magnitude 

4 3 Prevent spills and seepage. 

Ensure lining is maintained, 

leaks are detected and the 

required freeboard is 

manintained. Ensure 

emergency preparedness. 

Ensure dam safety to 

prevent structural failure. 

Quantity/ 

Magnitude 

3 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Legislation 2 Legislation 2 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 16 Severity Score 13 
 

Consequence 14 Consequence 13 
 

Probability 7 Probability 5 
 

Surface Service 

Water Reservoir 

Shondoni 

Shaft 

Complex 

  Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and seepage 

(or structural failure) 

Quantity/ 

Magnitude 

4 3 Prevent spills and seepage. 

Ensure lining is maintained, 

leaks are detected and the 

required freeboard is 

manintained. Ensure 

emergency preparedness. 

Ensure dam safety to 

prevent structural failure. 

Quantity/ 

Magnitude 

3 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 16 Severity Score 13 
 

Consequence 14 Consequence 13 
 

Probability 7 Probability 5 
 

Service Water 

Reticulation 

System (Pipelines) 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of water 

quality in receiving 

watercourses due to 

spills and leeks  

Quantity/ 

Magnitude 

4 2 Prevent spills and leeks. 

Ensure emergency 

preparedness.  

Quantity/ 

Magnitude 

3 3 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Severity Score 18 Severity Score 14 
 

Consequence 15 Consequence 14 
 

Probability 7 Probability 6 
 

Storm Water 

Berms and Canals 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Reduced diversity due to 

colonisation by reeds. 

Quantity/ 

Magnitude 

1 4 Minimise erosion of berms 

and stockpiles and ensure 

sediments are intercepted 

before reaching wetlands or 

watercourses. 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 6 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 6 Probability 5 
 

Attenuation Dam/ 

Structure 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Erosion at outlet or in the 

event of structural failure, 

impacts to water quality 

due to stormwater runoff  

Quantity/ 

Magnitude 

1 4 Ensure structural integrity of 

structure and monitor and 

manage erosion at outlet 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 0 
 

Severity Score 9 Severity Score 7 
 

Consequence 12 Consequence 12 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Probability 6 Probability 5 
 

Oil and Silt Traps Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills and leaks 

and contamination via 

stormwater runoff.  

Quantity/ 

Magnitude 

1 3 Monitor and manage traps 

to ensure optimal eficacy. 

Prevent spills and leaks by 

keeping hazardous 

substances and waste in 

bunded areas. Dispose of 

hazardous waste 

appropriately.  

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 11 Severity Score 10 
 

Consequence 13 Consequence 13 
 

Probability 6 Probability 5 
 

Sewage 

Treatment Plant 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Impacts to water quality 

and loss of aquatic biota 

in receiving watercourses 

Quantity/ 

Magnitude 

3 3 Prevent or minimise 

discharges into the tributary 

of the Grootspruit. Ensure 

optimal functioning and 

maintenance of WWTW. 

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 16 Severity Score 12 
 

Consequence 15 Consequence 13 
 

Probability 7 Probability 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

Iso Yard 

(Temporary 

storage of general, 

domestic and 

industrial waste) 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 4 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Quantity/ 

Magnitude 

0 5 
 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 10 Severity Score 9 
 

Consequence 13 Consequence 12 
 

Probability 4 Probability 4 
 

Iso Yard 

(Temporary 

storage of 

hazardous waste) 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 3 Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 12 Severity Score 10 
 

Consequence 13 Consequence 13 
 

Probability 6 Probability 4 
 

Capital Yard 

(Temporary 

Aquatic Ecosystems Quantity/ 

Magnitude 

1 4 Quantity/ 

Magnitude 

0 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Operational Phase) 

storage of scrap 

metal) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Toxicity/ 

Severity 

2 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 11 Severity Score 9 
 

Consequence 13 Consequence 12 
 

Probability 4 Probability 4 
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16.2.2 Simunye Shaft Complex 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Access Roads Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments and 

contaminants being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

0 5 Manage stormwater runoff, 

prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 8 Severity Score 7 

Consequence 12 Consequence 12 

Probability 5 Probability 4 

Offices, 

Workshops and 

Changehouses 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Water quality impacts due 

to spills and leaks and 

contamination via 

stormwater runoff.  

Quantity/ 

Magnitude 

1 3 Prevent spills and leaks by 

storing hazardous waste, 

oils and fuels in bunded 

areas. Dispose of 

hazardous waste 

appropriately. Ensure oil 

and silt traps are 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Duration 2 maintained and function 

optimally. 

Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 8 

Consequence 13 Consequence 12 

Probability 6 Probability 5 

Internal Roads and 

Parking Areas 

Simunye 

Shaft 

Complex 

Aquatic ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

0 5 Manage stormwater runoff, 

prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 8 Severity Score 7 

Consequence 12 Consequence 12 

Probability 5 Probability 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Underground 

Mining 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems 

(habitat, flow and 

biodiversity) 

Reduced flows and 

decrease in water quality 

due to loss of surface 

water to groundwater, 

dewatering and 

subsidence 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

3 

 

Duration 3 Duration 3 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  129 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Severity Score 17 Severity Score 15 
 

Consequence 16 Consequence 14 
 

Probability 5 Probability 5 
 

Topsoil/ 

Overburden 

Stockpile 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

wetlands and 

watercourses in 

stormwater runoff. 

Reduced diversity due to 

colonisation by reeds. 

Quantity/ 

Magnitude 

1 4 Prevent erosion of berms 

and ensure sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 6 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 6 Probability 5 
 

Stonedust Dump Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

Quantity/ 

Magnitude 

1 4 Prevent erosion of 

stockpiles and ensure 

Quantity/ 

Magnitude 

1 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Simunye 

Shaft 

Complex 

eroded sediments being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Reduced diversity due to 

colonisation by reeds. 

Toxicity/ 

Severity 

0 sediments are intercepted 

before reaching wetlands 

or watercourses. 

Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 6 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 7 Probability 5 
 

Service Water 

Dam (Top) 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Contamination of water 

quality in receiving 

watercourses due to spills, 

leeks and seepage (or 

structural failure) 

Quantity/ 

Magnitude 

4 2 Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the required 

freeboard is manintained. 

Ensure emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

Quantity/ 

Magnitude 

3 3 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
 

Severity Score 18 Severity Score 14 
 

Consequence 15 Consequence 14 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Probability 7 Probability 6 
 

Service Water 

Dam (Bottom) 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Contamination of water 

quality in receiving 

watercourses due to spills, 

leeks and seepage (or 

structural failure) 

Quantity/ 

Magnitude 

4 2 Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the required 

freeboard is manintained. 

Ensure emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

Quantity/ 

Magnitude 

3 3 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
 

Severity Score 18 Severity Score 14 
 

Consequence 15 Consequence 14 
 

Probability 7 Probability 6 
 

Service Water 

Reticulation 

System (Pipelines) 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Contamination of water 

quality in receiving 

watercourses due to spills 

and leeks  

Quantity/ 

Magnitude 

4 2 Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the required 

freeboard is manintained. 

Ensure emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

Quantity/ 

Magnitude 

3 3 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 3 I & AP’s 2 
 

Severity Score 18 Severity Score 14 
 

Consequence 15 Consequence 14 
 

Probability 7 Probability 6 
 

Storm Water 

Berms and Canals 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems  Increased turbidity and 

sedimentation due to 

eroded sediments being 

carried  into receiving 

wetlands and 

watercourses in 

stormwater runoff. 

Reduced diversity due to 

colonisation by reeds. 

Quantity/ 

Magnitude 

1 4 Prevent erosion of berms 

and ensure sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

Quantity/ 

Magnitude 

1 5 
 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 0 I & AP’s 0 
 

Severity Score 6 Severity Score 6 
 

Consequence 12 Consequence 12 
 

Probability 6 Probability 5 
 

Sewage Treatment 

Plant 

Aquatic Ecosystems  Quantity/ 

Magnitude 

2 3 Prevent spills, leaks and 

seepage from the WWTW 

Quantity/ 

Magnitude 

1 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Simunye 

Shaft 

Complex 

Impacts to water quality 

and loss of aquatic biota in 

receiving watercourses  

Toxicity/ 

Severity 

3 as well as the service water 

dams. Ensure optimal 

functioning and 

maintenance of WWTW. 

Toxicity/ 

Severity 

2 
 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 2 Legislation 2 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 15 Severity Score 12 
 

Consequence 14 Consequence 13 
 

Probability 7 Probability 5 
 

Storage Yard 

(Temporary 

storage of general, 

domestic and 

industrial waste) 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 3 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Quantity/ 

Magnitude 

0 4 
 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 10 Severity Score 9 
 

Consequence 13 Consequence 12 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER 

Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Operational Phase) 

Probability 6 Probability 4 
 

Storage Yard 

(Temporary 

storage of 

hazardous waste) 

Simunye 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 3 Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Quantity/ 

Magnitude 

1 4 
 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 
 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 
 

Duration 2 Duration 2 
 

Status 1 Status 1 
 

Legislation 1 Legislation 1 
 

I & AP’s 2 I & AP’s 2 
 

Severity Score 12 Severity Score 10 
 

Consequence 13 Consequence 13 
 

Probability 6 Probability 4 
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16.2.3 Proposed Activities 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Operational Phase) 

Underground 

Mining (Block 8 

North) 

Shondoni 

Colliery - 

Block 8 North 

Reserve 

Aquatic Ecosystems Decresed flows, habitats, 

water quality and 

biodiversity due to loss of 

surface water to 

groundwater 

Quantity/ 

Magnitude 

4 1 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 18 Severity Score 15 

Consequence 16 Consequence 14 

Probability 7 Probability 7 

West Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Brakspruit 

359 IR Portion 

11 

Aquatic Ecosystems Water quality impacts to 

the Waterval River due to 

surface runoff containing 

contaminants (e.g. 

grease/oils) and eroded 

sediment at stormwater 

outlets 

Quantity/ 

Magnitude 

1 4 Manage erosion at 

stormwater outlets. Prevent 

leaks of hazardous 

substances (e.g. fueks/oils) 

and ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 4 Probability 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Operational Phase) 

West 

Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Brakspruit 

359 IR Portion 

8 

Aquatic Ecosystems Water quality impacts to 

the Waterval River due to 

surface runoff containing 

contaminants (e.g. 

grease/oils) and eroded 

sediment at stormwater 

outlets 

Quantity/ 

Magnitude 

1 4 Manage erosion at 

stormwater outlets. Prevent 

leaks of hazardous 

substances (e.g. fueks/oils) 

and ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 4 Probability 4 

North Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Kromdraai 

128 IS Portion 

4 

Aquatic Ecosystems Water quality impacts to 

the Waterval Tributary due 

to surface runoff 

containing contaminants 

(e.g. grease/oils), dust 

and eroded sediment at 

stormwater outlets 

Quantity/ 

Magnitude 

1 4 Manage erosion at 

stormwater outlets. Prevent 

leaks of hazardous 

substances (e.g. fueks/oils) 

and ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 5 Probability 4 

North 

Downcast 

Shondoni 

Colliery - 

Aquatic Ecosystems Water quality impacts to 

the Waterval Tributary due 

Quantity/ 

Magnitude 

1 4 Manage erosion at 

stormwater outlets. Prevent 

Quantity/ 

Magnitude 

1 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Operational Phase) 

Ventilation 

Shaft 

Farm 

Kromdraai 

128 IS Portion 

4 

to surface runoff 

containing contaminants 

(e.g. grease/oils) and 

eroded sediment at 

stormwater outlets 

Toxicity/ 

Severity 

2 leaks of hazardous 

substances (e.g. fueks/oils) 

and ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 5 Probability 4 

 

 

16.3 Decommissioning and Closure Phase 

16.3.1 Shondoni Shaft Complex 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Access Roads Shondoni 

Shaft 

Complex 

Aquatic ecosystems  Decreased water 

quality and habitat 

integrity (e.g. 

sedimentation) due to 

eroded sediments and 

contaminants being 

carried into receiving 

Quantity/ 

Magnitude 

2 5 Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas.  

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

0 

Duration 2 Duration 2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

watercourses in 

stormwater runoff. 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 9 Severity Score 6 

Consequence 12 Consequence 12 

Probability 5 Probability 4 

Security Fence 

and Access 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water and 

ground water from 

solid waste and 

erosion 

Quantity/ 

Magnitude 

0 4 Remove all solid waste 

and infrastructure from 

site. Re-shape and 

revegetate exposed soils. 

Manage stormwater 

volumes and velocities 

and trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 6 

Consequence 13 Consequence 12 

Probability 5 Probability 3 

Offices, 

Workshops and 

Changehouses 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Water quality impacts 

due to spills and leaks, 

solid waste and eroded 

sediments via 

stormwater runoff or 

seepage into 

groundwater.  

Quantity/ 

Magnitude 

1 3  Manage stormwater. Store 

and dispose of waste and 

hazardous waste 

appropriately.  

Rehabilitate and 

revegetate to be free 

draining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 8 

Consequence 13 Consequence 12 

Probability 6 Probability 5 

Internal Roads 

and Parking 

Areas 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Decresed water quality 

and habitat integrity 

(e.g. sedimentation) 

due to eroded 

sediments and 

contaminants being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

2 4 Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas. 

Rehabilitate and 

revegetate to be free 

draining. 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 9 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Electricity Supply Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water and 

ground water from 

solid waste and 

erosion 

Quantity/ 

Magnitude 

0 4 Remove all solid waste 

and infrastructure from 

site.  Manage stormwater 

volumes and velocities 

and trap sediments. 

Rehabilitate and 

revegetate to be free 

draining. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 6 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Consequence 13 Consequence 12 

Probability 5 Probability 3 

Fuel & Oil Storage Shondoni 

Shaft 

Complex 

Aquatic Ecosystems  Water quality impacts 

due to spills and leaks, 

via seepage and 

stormwater runoff.  

Quantity/ 

Magnitude 

3 3 Prevent spills and leaks by 

storing oil and fuels in 

bunded areas. Dispose of 

hazardous waste 

(including oil) 

appropriately in bunded 

areas. Rehabilitate and 

revegetate to be free 

draining. 

Quantity/ 

Magnitude 

2 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

3 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 1 

I & AP’s 3 I & AP’s 2 

Severity Score 15 Severity Score 11 

Consequence 14 Consequence 13 

Probability 5 Probability 4 

Explosives Off-

Load Area 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Water quality impacts 

due to dust/nitrate 

contamination via 

stormwater runoff.  

Quantity/ 

Magnitude 

1 4  Channel stormwater 

runoff into the dirty water 

system until fully 

decommissioned. 

Rehabilitate and 

revegetate to be free 

draining. 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

3 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 10 

Consequence 13 Consequence 13 

Probability 4 Probability 3 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Man and Material 

Shaft 

Infrastructure 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, PVC, 

tyres, lubricants, etc.) 

in backfill 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

Conveyor System Shondoni 

Shaft 

Complex 

  Contamination of 

surface water and 

groundwater by coal 

and coal dust, as well 

as solid waste 

Quantity/ 

Magnitude 

2 4 Dispose of waste 

appropriately. Remove all 

coal and coal dust. 

Stormwater managed as 

dirty water until 

rehabilitated. Resurface 

and revegetate to be 

freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

3 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 4 Probability 2 

Ventilation Shaft  Aquatic Ecosystems Contamination of 

groundwater due to 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

Quantity/ 

Magnitude 

0 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Shondoni 

Shaft 

Complex 

solid and hazardous 

waste (e.g. steel, PVC, 

tyres, lubricants, etc.) 

in backfill 

Toxicity/ 

Severity 

3 effectively capped. 

Resurface and revegetate 

to be freedraining. 

Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

Underground 

Mining 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Reduced flows and 

decrease in water 

quality in the Waterval 

River due to loss of 

surface water to 

groundwater and 

subsidence 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 17 Severity Score 14 

Consequence 15 Consequence 14 

Probability 5 Probability 5 

Topsoil/ 

Overburden 

Stockpile 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Transport of eroded 

sediments into 

receiving 

watercourses 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Extent/ Spatial 

Scale 

2 watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Coal Storage in 

Surface Bunker 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water and 

groundwater by runoff 

and seepage 

containing coal and 

coal dust, as well as 

contamination from 

solid waste 

Quantity/ 

Magnitude 

1 4 Dispose of waste and 

hazardous appropriately. 

Remove all coal and coal 

dust. Stormwater 

managed as dirty water 

until rehabilitated. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 9 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Coal Stockpile 

and Throw-Out 

Area 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water and 

groundwater by runoff 

and seepage 

containing coal and 

coal dust, as well as 

Quantity/ 

Magnitude 

1 4 Dispose of waste and 

hazardous appropriately. 

Remove all coal and coal 

dust. Stormwater 

managed as dirty water 

until rehabilitated. 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

contamination from 

solid waste 

Duration 0 Resurface and revegetate 

to be freedraining. 

Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 9 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Stonedust Dump Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surfacewater by dust 

and sediment in 

stormwater runoff 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Potable Water 

Supply System 

(Pipelines) 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination from 

solid waste (steel) and 

hazardous waste (e.g. 

PVC) 

Quantity/ 

Magnitude 

0 4 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities 

and trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 6 

Consequence 13 Consequence 12 

Probability 5 Probability 3 

Potable Water 

Reservoir 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Eroded sediments 

carried in stormwater 

to receiving 

watercourses, 

contamination from 

solid waste. 

Quantity/ 

Magnitude 

0 5 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities 

and trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 9 Severity Score 6 

Consequence 12 Consequence 12 

Probability 5 Probability 3 

Shondoni PCD  Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water due to 

spills, leaks, seepage 

and waste residue; 

Contamination from 

hazardous waste  

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Quantity/ 

Magnitude 

0 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 

Shondoni Incline 

PCD 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water due to 

spills, leaks and waste 

residue; 

Contamination from 

hazardous waste  

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Quantity/ 

Magnitude 

0 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 

Surface Service 

Water Reservoir 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Eroded sediments 

carried in stormwater 

to receiving 

watercourses, 

contamination from 

solid waste. 

Quantity/ 

Magnitude 

0 5 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities 

and trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 9 Severity Score 6 

Consequence 12 Consequence 12 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Probability 5 Probability 3 

Service Water 

Reticulation 

System 

(Pipelines) 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water due to 

spills, leaks; 

Contamination from 

solid and hazardous 

waste  

Quantity/ 

Magnitude 

4 3 Prevent spills and leaks, 

Dispose of waste 

appropriately and 

effectively 

Quantity/ 

Magnitude 

1 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 14 Severity Score 10 

Consequence 13 Consequence 13 

Probability 6 Probability 4 

Storm Water 

Berms and 

Canals 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Transport of eroded 

sediments into 

receiving 

watercourses 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Oil and Silt Traps Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Water quality impacts 

due to spills and leaks 

and contamination via 

stormwater runoff.  

Quantity/ 

Magnitude 

1 3 Prevent spills and leaks, 

ensure bunded areas 

effectively maintained 

until rehabilitated. Dispose 

of hazardous waste 

appropriately.  

Quantity/ 

Magnitude 

1 4 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 10 

Consequence 13 Consequence 13 

Probability 6 Probability 5 

Sewage 

Treatment Plant 

Shondoni 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surface water due to 

spills, leaks, seepage 

and waste residue; 

Contamination from 

hazardous waste  

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Quantity/ 

Magnitude 

0 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 

Iso Yard 

(Temporary 

Aquatic Ecosystems Quantity/ 

Magnitude 

1 4 Quantity/ 

Magnitude 

0 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

storage of 

general, domestic 

and industrial 

waste) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Toxicity/ 

Severity 

1 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 4 Probability 4 

Iso Yard 

(Temporary 

storage of 

hazardous waste) 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 4 Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Quantity/ 

Magnitude 

1 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 9 

Consequence 13 Consequence 12 

Probability 5 Probability 4 

Capital Yard 

(Temporary 

storage of scrap 

metal) 

Shondoni 

Shaft 

Complex 

Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 4 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SHONDONI SHAFT COMPLEX (Decommissioning and Closure Phase) 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 9 

Consequence 13 Consequence 12 

Probability 4 Probability 4 
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16.3.2 Simunye Shaft Complex 

Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Access Roads Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Decresed water quality 

and habitat integrity (e.g. 

sedimentation) due to 

eroded sediments and 

contaminants being 

carried into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

1 5 Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas.  

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 8 Severity Score 7 

Consequence 12 Consequence 12 

Probability 5 Probability 4 

Security Fence and 

Access 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of surface 

water and ground water 

from solid waste and 

erosion 

Quantity/ 

Magnitude 

0 4 Remove all solid waste and 

infrastructure from site. Re-

shape and revegetate 

exposed soils. Manage 

stormwater volumes and 

velocities and trap 

sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 6 

Consequence 13 Consequence 12 

Probability 5 Probability 3 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Offices, Workshops 

and Changehouses 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Water quality impacts due 

to spills and leaks, solid 

waste and eroded 

sediments via stormwater 

runoff or seepage into 

groundwater.  

Quantity/ 

Magnitude 

1 3  Manage stormwater. Store 

and dispose of waste and 

hazardous waste 

appropriately. Ensure oil 

and silt traps are maintained 

and function optimally. 

Rehabilitate and revegetate 

to be free draining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 11 Severity Score 8 

Consequence 13 Consequence 12 

Probability 6 Probability 5 

Internal Roads and 

Parking Areas 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Decresed water quality 

and habitat integrity (e.g. 

sedimentation) due to 

eroded sediments and 

contaminants being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Quantity/ 

Magnitude 

1 4 Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas. 

Rehabilitate and revegetate 

to be free draining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

2 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

1 Extent/ Spatial 

Scale 

1 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 1 

Severity Score 10 Severity Score 7 

Consequence 13 Consequence 12 

Probability 5 Probability 4 

Man and Material 

Shaft Infrastructure 

 Aquatic Ecosystems Contamination of 

groundwater due to solid 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

Quantity/ 

Magnitude 

0 5 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Simunye 

Shaft 

Complex 

and hazardous waste (e.g. 

steel, PVC, tyres, 

lubricants, etc.) in backfill 

Toxicity/ 

Severity 

3 effectively capped. 

Resurface and revegetate 

to be freedraining. 

Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

Ventilation Shaft Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

groundwater due to solid 

and hazardous waste (e.g. 

steel, PVC, tyres, 

lubricants, etc.) in backfill 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

Underground 

Mining 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Reduced flows and 

decrease in water quality 

in the Waterval River due 

to loss of surface water to 

Quantity/ 

Magnitude 

4 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

groundwater and 

subsidence 

Extent/ Spatial 

Scale 

3 quality in receiving 

watercourses 

Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 19 Severity Score 14 

Consequence 16 Consequence 14 

Probability 5 Probability 5 

Topsoil/ 

Overburden 

Stockpile 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Transport of eroded 

sediments into receiving 

watercourses 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented from 

entering watercourses or 

wetlands. Resurface and 

revegetate to be free-

draining. 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Stonedust Dump Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

surfacewater by dust and 

sediment in stormwater 

runoff 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented from 

entering watercourses or 

wetlands. Resurface and 

revegetate to be free-

draining. 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Potable Water 

Supply System 

(Pipelines) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination from solid 

waste (steel) and 

hazardous waste (e.g. 

PVC) 

Quantity/ 

Magnitude 

0 4 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 6 

Consequence 13 Consequence 12 

Probability 5 Probability 3 

Potable Water 

Reservoir 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Eroded sediments carried 

in stormwater to receiving 

watercourses, 

contamination from solid 

waste. 

Quantity/ 

Magnitude 

0 5 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Quantity/ 

Magnitude 

0 6 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

1 

Duration 3 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Severity Score 9 Severity Score 6 

Consequence 12 Consequence 12 

Probability 5 Probability 3 

Service Water Dam 

(Top) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of surface 

water due to spills, leaks 

and waste residue; 

Contamination from 

hazardous waste  

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Quantity/ 

Magnitude 

0 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 

Service Water Dam 

(Bottom) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of surface 

water due to spills, leaks 

and waste residue; 

Contamination from 

hazardous waste  

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Quantity/ 

Magnitude 

0 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Service Water 

Reticulation System 

(Pipelines) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of surface 

water due to spills, leaks; 

Contamination from solid 

and hazardous waste  

Quantity/ 

Magnitude 

3 3 Prevent spills and leaks, 

Dispose of waste 

appropriately and 

effectively 

Quantity/ 

Magnitude 

1 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 13 Severity Score 10 

Consequence 13 Consequence 13 

Probability 6 Probability 4 

Storm Water Berms 

and Canals 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Transport of eroded 

sediments into receiving 

watercourses 

Quantity/ 

Magnitude 

2 4 Manage stormwater runoff 

and ensure sediments are 

trapped and prevented from 

entering watercourses or 

wetlands. Resurface and 

revegetate to be free-

draining. 

Quantity/ 

Magnitude 

2 5 

Toxicity/ 

Severity 

0 Toxicity/ 

Severity 

0 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 8 

Consequence 12 Consequence 12 

Probability 6 Probability 4 

Sewage Treatment 

Plant 

 Aquatic Ecosystems Contamination of surface 

water due to spills, leaks, 

Quantity/ 

Magnitude 

2 3 Remove all infrastructure 

and dispose of solid waste 

Quantity/ 

Magnitude 

0 4 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Simunye 

Shaft 

Complex 

seepage and waste 

residue; Contamination 

from hazardous waste  

Toxicity/ 

Severity 

3 and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 2 I & AP’s 2 

Severity Score 12 Severity Score 8 

Consequence 13 Consequence 12 

Probability 7 Probability 6 

Storage Yard 

(Temporary storage 

of general, 

domestic and 

industrial waste) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

1 4 Manage runoff. Dispose of 

waste appropriately and 

timeously 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

1 Toxicity/ 

Severity 

1 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 10 Severity Score 9 

Consequence 13 Consequence 12 

Probability 4 Probability 4 

Storage Yard 

(Temporary storage 

of hazardous 

waste) 

Simunye 

Shaft 

Complex 

 Aquatic Ecosystems Contamination of 

watercourses through 

seepage and runoff 

Quantity/ 

Magnitude 

3 3 Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

Quantity/ 

Magnitude 

1 4 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

1 
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Project Activity Location Environmental Aspect 

(Receiving 

Environment) Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

SIMUNYE SHAFT COMPLEX (Decommissioning and Closure Phase) 

Extent/ Spatial 

Scale 

2 waste must be stored in 

bunded areas. 

Extent/ Spatial 

Scale 

2 

Duration 2 Duration 2 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 14 Severity Score 10 

Consequence 14 Consequence 13 

Probability 5 Probability 4 
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16.3.3 Proposed activities 

Project Activity Location Environmental 

Aspect 

(Receiving 

Environment) 

Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Decommissioning and Closure) 

Underground 

Mining (Block 8 

North) 

Shondoni 

Colliery - Block 

8 North 

Reserve 

 Aquatic 

Ecosystems 

Reduced flows and decrease in 

water quality in the Waterval 

River due to loss of surface 

water to groundwater and 

subsidence 

Quantity/ 

Magnitude 

4 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 19 Severity Score 14 

Consequence 15 Consequence 14 

Probability 7 Probability 5 

West Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - Farm 

Brakspruit 359 

IR Portion 11 

 Aquatic 

Ecosystems 

Contamination of groundwater 

due to solid and hazardous 

waste (e.g. steel, PVC, tyres, 

lubricants, etc.) in backfill 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  161 

Project Activity Location Environmental 

Aspect 

(Receiving 

Environment) 

Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Decommissioning and Closure) 

West Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery - Farm 

Brakspruit 359 

IR Portion 8 

 Aquatic 

Ecosystems 

Contamination of groundwater 

due to solid and hazardous 

waste (e.g. steel, PVC, tyres, 

lubricants, etc.) in backfill 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

North Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - Farm 

Kromdraai 128 

IS Portion 4 

Aquatic 

Ecosystems 

Contamination of groundwater 

due to solid and hazardous 

waste (e.g. steel, PVC, tyres, 

lubricants, etc.) in backfill 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Quantity/ 

Magnitude 

0 5 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 

North 

Downcast 

Shondoni 

Colliery - Farm 

 Aquatic 

Ecosystems 

Contamination of groundwater 

due to solid and hazardous 

Quantity/ 

Magnitude 

1 3 Ensure backfill does not 

contain metal and is 

Quantity/ 

Magnitude 

0 5 
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Project Activity Location Environmental 

Aspect 

(Receiving 

Environment) 

Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES (Decommissioning and Closure) 

Ventilation 

Shaft 

Kromdraai 128 

IS Portion 4 

waste (e.g. steel, PVC, tyres, 

lubricants, etc.) in backfill 

Toxicity/ 

Severity 

3 effectively capped. 

Resurface and revegetate 

to be freedraining. 

Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

2 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 3 

Severity Score 15 Severity Score 13 

Consequence 14 Consequence 13 

Probability 5 Probability 3 
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16.4 Post-Closure 

Project 

Activity 

Location Environmental 

Aspect 

(Receiving 

Environment) 

Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if 

not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if mitigated  

SHONDONI SHAFT COMPLEX 

Underground 

Mining 

Shondoni 

Shaft 

Complex 

 Aquatic 

Ecosystems 

Water quality deterioration 

and loss of biota due to 

reduced flows (subsidence) 

and declining water quality 

(decanting mine water) in 

the Waterval River 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 18 Severity Score 14 

Consequence 15 Consequence 14 

Probability 6 Probability 6 

SIMUNYE SHAFT COMPLEX 

Underground 

Mining 

Simunye 

Shaft 

Complex 

 Aquatic 

Ecosystems 

Reduced water quality and 

flows in Waterval River and 

its tributaries due to 

ingress/subsidence and 

groundwater 

contamination. 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 18 Severity Score 14 

Consequence 16 Consequence 14 
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Project 

Activity 

Location Environmental 

Aspect 

(Receiving 

Environment) 

Affected 

Potential Impact Impact Assessment 

BEFORE 

Management 

Risk if 

not 

mitigated  

Mitigation Type 

(Management Objective/ 

Outcome) 

Impact Assessment 

AFTER Management 

Risk if mitigated  

Probability 6 Probability 5 

PROPOSED ACTIVITIES 

Underground 

Mining (Block 

8 North) 

Shondoni 

Colliery - 

Block 8 

North 

Reserve 

 Aquatic 

Ecosystems 

Water quality deterioration 

and loss of biota due to 

reduced flows in the 

Waterval River 

Quantity/ 

Magnitude 

3 2 Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Quantity/ 

Magnitude 

2 3 

Toxicity/ 

Severity 

3 Toxicity/ 

Severity 

2 

Extent/ Spatial 

Scale 

3 Extent/ Spatial 

Scale 

2 

Duration 3 Duration 3 

Status 1 Status 1 

Legislation 2 Legislation 2 

I & AP’s 3 I & AP’s 2 

Severity Score 18 Severity Score 14 

Consequence 16 Consequence 14 

Probability 5 Probability 5 
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17 APPENDIX E: MITIGATION TABLES FOR EMP  

17.1 Construction Phase 

Project 
Activity 

Location Environmental 
Aspect (Receiving 
Environment) 
Affected 

Potential Impact Impact Assessment 
BEFORE 
Management 

Risk if not 
mitigated  

Mitigation Type 
(Management 
Objective/ Outcome) 

Impact Assessment 
AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES 

West 
Upcast 
Ventilation 
Shaft 

Shondoni 
Colliery - 
Farm 
Brakspruit 
359 IR 
Portion 11 

Aquatic Ecosystems  Increased runoff due to 
vegetation being cleared and 
replaced with hardened 
surfaces. Increased  turbidity 
and sedimentation due to 
eroded sediments carried to 
the receiving Waterval River 
in stormwater runoff. 

Quantity/ 
Magnitude 

2 4 Prevent erosion from the 
construction site and 
ensure sediments are 
trapped and prevented 
from being carried by 
stormwater into receiving 
watercourses  

Quantity/ 
Magnitude 

1 5 

Toxicity/ 
Severity 

0 Toxicity/ 
Severity 

0 

Extent/ Spatial 
Scale 

2 Extent/ Spatial 
Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 6 Probability 5 

West 
Downcast 
Ventilation 
Shaft 

Shondoni 
Colliery - 
Farm 
Brakspruit 
359 IR 
Portion 8 

Aquatic Ecosystems  Increased runoff due to 
vegetation being cleared and 
replaced with hardened 
surfaces. Increased  turbidity 
and sedimentation due to 
eroded sediments carried to 
the receiving Waterval River 
in stormwater runoff. 

Quantity/ 
Magnitude 

2 4 Prevent erosion from the 
construction site and 
ensure sediments are 
trapped and prevented 
from being carried by 
stormwater into receiving 
watercourses  

Quantity/ 
Magnitude 

1 5 

Toxicity/ 
Severity 

0 Toxicity/ 
Severity 

0 

Extent/ Spatial 
Scale 

2 Extent/ Spatial 
Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 6 Probability 5 

North 
Upcast 
Ventilation 
Shaft 

Shondoni 
Colliery - 
Farm 
Kromdraai 
128 IS 
Portion 4 

Aquatic Ecosystems  Increased runoff due to 
vegetation being cleared and 
replaced with hardened 
surfaces. Increased  turbidity 
and sedimentation due to 
eroded sediments carried to 
the receiving Waterval River 
in stormwater runoff. 

Quantity/ 
Magnitude 

2 4 Prevent erosion from the 
construction site and 
ensure sediments are 
trapped and prevented 
from being carried by 
stormwater into receiving 
watercourses  

Quantity/ 
Magnitude 

1 5 

Toxicity/ 
Severity 

0 Toxicity/ 
Severity 

0 

Extent/ Spatial 
Scale 

2 Extent/ Spatial 
Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 
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Project 
Activity 

Location Environmental 
Aspect (Receiving 
Environment) 
Affected 

Potential Impact Impact Assessment 
BEFORE 
Management 

Risk if not 
mitigated  

Mitigation Type 
(Management 
Objective/ Outcome) 

Impact Assessment 
AFTER Management 

Risk if 

mitigated  

PROPOSED ACTIVITIES 

Consequence 12 Consequence 12 

Probability 7 Probability 5 

North 
Downcast 
Ventilation 
Shaft 

Shondoni 
Colliery - 
Farm 
Kromdraai 
128 IS 
Portion 4 

Aquatic Ecosystems  Increased runoff due to 
vegetation being cleared and 
replaced with hardened 
surfaces. Increased  turbidity 
and sedimentation due to 
eroded sediments carried to 
the receiving Waterval River 
in stormwater runoff. 

Quantity/ 
Magnitude 

2 4 Prevent erosion from the 
construction site and 
ensure sediments are 
trapped and prevented 
from being carried by 
stormwater into receiving 
watercourses  

Quantity/ 
Magnitude 

1 5 

Toxicity/ 
Severity 

0 Toxicity/ 
Severity 

0 

Extent/ Spatial 
Scale 

2 Extent/ Spatial 
Scale 

1 

Duration 0 Duration 0 

Status 1 Status 1 

Legislation 1 Legislation 1 

I & AP’s 2 I & AP’s 2 

Severity Score 8 Severity Score 6 

Consequence 12 Consequence 12 

Probability 7 Probability 5 

 

  



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  167 

17.2  Operational Phase 

17.2.1 Shondoni Shaft Complex 

OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Access Roads Shondoni 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments and 

contaminants being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Manage stormwater 

runoff, prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or watercourses. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion or discharge of 

stormwater into wetlands or 

watercourses 

Effective separation of clean 

and dirty water 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Dirty water separated from 

clean water 

Erosion protection and energy 

dissipaters at culverts where 

necessary. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion visible 

downslope of development 

footprint 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for leaks 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No contamination of natural 

watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Ensure compliance with 

WUL and RQO 

Roads crossings of wetlands 

should be regularly inspected 

for debris that may create 

blockages and constricted flows 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion at culverts 

Offices, 

Workshops and 

Changehouses 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and leaks 

Prevent spills and leaks 

by storing hazardous 

waste and hazardous 

Spills and leaks should be 

prevented and managed.  

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

and contamination via 

stormwater runoff.  

substances appropriately 

in bunded areas. 

Dispose of hazardous 

waste appropriately. 

Ensure oil and silt traps 

are maintained and 

function optimally. 

An emergency preparedness 

plan must be compiled that will 

include measures to contain 

and remediate any potential 

spill, together with post-

remediation follow up and 

monitoring. All staff should be 

trained to act appropriately in 

the event of a spill. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Immediate and effective 

response to major incidents 

Implement all 

recommendations for effective 

separation of clean and dirty 

water and attenuated release of 

clean storm water. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Clean water separated from 

dirtly water 

All machinery should be well 

maintained to prevent leaks. Silt 

traps and oil separators should 

be regularly inspected and any 

faults immediately addressed. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Hazardous substances and 

hazardous waste must be 

appropriately stored in bunded 

areas.  

NEMWA, BPEO Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Dispose of hazardous waste 

and solid waste appropriately 

NEMWA, BPEO Throughout 

Operational Phase 

All waste removed from site 

and disposed of at correct 

facility. 

        

Internal Roads 

and Parking 

Areas 

Shondoni 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Manage stormwater 

runoff, prevent erosion at 

stormwater outlets and 

prevent stormwater from 

discharging directly into 

wetland areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or watercourses. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or discharge of 

stormwater into wetlands or 

watercourses 

Effective separation of clean 

and dirty water 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Dirty water separated from 

clean water 

Erosion protection and energy 

dissipaters at culverts where 

necessary. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion visible 

downslope of development 

footprint 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  169 

OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for leaks 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of natural 

watercourses 

Roads crossings of wetlands 

should be regularly inspected 

for debris that may create 

blockages and constricted flows 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at culverts 

Fuel & Oil Storage Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and leaks, 

via seepage and 

stormwater runoff.  

Prevent spills and leaks 

by storing oil and fuels in 

bunded areas. Dispose 

of hazardous waste 

(including oil) 

appropriately in bunded 

areas.  

Spills and leaks should be 

prevented and managed.  

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

An emergency preparedness 

plan must be compiled that will 

include measures to contain 

and remediate any potential 

spill, together with post-

remediation follow up and 

monitoring. All staff should be 

trained to act appropriately in 

the event of a spill. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Immediate and effective 

response to major incidents 

Implement all 

recommendations for effective 

separation of clean and dirty 

water and attenuated release of 

clean storm water. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Clean water separated from 

dirtly water 

All machinery should be well 

maintained to prevent leaks. Silt 

traps and oil separators should 

be regularly inspected and any 

faults immediately addressed. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Hazardous substances and 

hazardous waste must be 

appropriately stored in bunded 

areas.  

NEMWA, BPEO Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Dispose of hazardous waste 

and solid waste appropriately 

NEMWA, BPEO Throughout 

Operational Phase 

All waste removed from site 

and disposed of at correct 

facility. 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  170 

OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Conveyor System Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills of coal 

fines and dust, as well 

as leaks from pipelines  

Prevent spills from the 

coneyor. Channel 

stormwater runoff into 

dirty water system. 

Monitor pipelines for 

leaks and repair leaks 

immediately. 

Runoff from the conveyor must 

be captured in the dirty water 

system.  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Pipelines carrying minewater 

must be regularly (weekly) 

monitored for leaks, which must 

be immediately repaired.  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No major leaks 

Coal spills from the conveyor 

should be minimised and 

contained 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to major 

spills or leaks  

Where conveyors cross 

wetland areas, they must be 

enclosed 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to major 

spills or leaks  

Conveyor routes should be 

regularly inspected to detect 

spills, which should be 

immediately remediated. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

An emergency preparedness 

plan should be compiled to 

address major pipeline leaks 

and conveyor spils 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Effective and timeus 

response to major leaks or 

spills. 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

decommissioning 

Ensure compliance with 

WUL and RQO 

Ventilation Shaft Shondoni 

Shaft 

Complex 

Runoff from the 

Ventilation shaft may 

cause contamination 

and erosion in the 

tributary draining into 

the Grootspruit. 

Stormwater may enter 

the underground 

workings via the shaft 

Prevent erosion at 

stormwater outlets, direct 

stormwater away from 

the shaft entrance 

Attenuate flows at stormwater 

outlets to prevent erosion 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at stormwater 

outlets 

Direct stormwater away from 

the shaft entrance 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Separate clean and dirty water WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

receiving watercourses 

Underground 

Mining 

Shondoni 

Shaft 

Complex 

Reduced flows and 

decrease in water 

quality due to loss of 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

No undermining of 

watercourses, including 

floodplains and no high 

RQO Throughout 

Operational Phase 

No loss of surface water to 

ground water 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

surface water to 

groundwater (ingress), 

drawdown and 

subsidence 

improve flows and water 

quality in receiving 

watercourses 

extraction or stooping beneath 

any delineated wetland.  

Compile a rehabilitation plan for 

the Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

At the 

commencement of 

operational Phase 

Rehabilitate wetlands and 

watercourses according to 

water quality and flow 

objectives for the Waterval 

River 

Implement a wetland 

management plan for the 

Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

Within the first two 

years of operation 

Rehabilitate wetlands and 

watercourses according to 

water quality and flow 

objectives for the Waterval 

River 

Identify subsidence risk areas 

and avoid undermining high risk 

areas 

RQO, NEMBA Throughout 

Operational Phase 

No loss of surface water to 

groundwater from wetlands 

and watercourses 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment, thus replacing 

water lost due to 

ingress/drawdown 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and thereby 

also improve water quality) 

in the receiving Waterval 

River which has been 

affected by drawdown and 

ingress. Replace water in 

watercourses that has been 

lost to groundwater. 

Initiate partnerships with 

municipalities to address 

sewage-related water quality 

issues in the Waterval River. 

Compile an implementation 

plan and ensure that  targets 

are met. 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in the 

receiving Waterval River 

Conduct biomonitoring and 

water quality monitoring of 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and groundwater 

monitoring plan. PES 

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

categeries below C should 

trigger management 

intervention. 

Monitor flows in the Waterval 

River and Grootspruit using a v-

notch gauging weir that does 

not hinder migration by fish 

RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Leaks, spills and seepage from 

PCDs and pipelines carrying 

mine water must be prevented 

through monitoring and 

maintenance (see mitigation for 

PCD and pipelines) 

RQO, WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water by mine water 

Possible decant points after 

closure should be identified at 

the commencement of the 

project and provision should be 

made for a comprehensive 

long-term plan to manage mine 

water during the operational 

phase and well beyond closure. 

This should include treatment 

options.  

RQO, WUL, 

NEMBA 

Operational, 

Decommissioning 

and Post Closure 

No contamination of surface 

water by mine water 

A biodiversity management 

plan should be compiled and 

implemented. This should 

include targets for aquatic 

ecosystems through flow and 

water quality management.  

RQO, WUL, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

No loss of species, achieve 

ecostatus targets for aquatic 

biota. 

Topsoil/ 

Overburden 

Stockpile 

Shondoni 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

Prevent erosion of 

stockpiles and ensure 

sediments are 

Stormwater berms and soil 

stockpiles must be located 

outside of wetland boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Reduced diversity due 

to colonisation by 

reeds. 

intercepted before 

reaching wetlands or 

watercourses. 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

regularly inspected and cleaned 

to ensure optimal functionality.  

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Stockpiles must be re-

vegetated to prevent erosion.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms and stockpiles should be 

stable and sloped appropriately 

to avoid collapse. Ideally slopes 

should be less than 2%. Slopes 

>2% should be vegetated and 

stabilized 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Alien vegetation must be 

managed according to an alien 

vegetation management plan 

Biodiversity 

Action Plan 

Throughout 

Operational Phase 

No loss of biodiversity due to 

invasion by invasive alien 

species 

Coal Storage in 

Surface Bunker 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills of coal 

fines and dust 

Prevent spills. Ensure 

appropriately lined. 

Channel stormwater 

runoff into dirty water 

system. Implement dust 

suppression 

The coal storage bunker must 

be appropriately lined and 

should drain into the dirty water 

system. Ponding of water 

should be prevented.  

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Where acid mine drainage is 

anticipated or detected, an 

Acid-Base Accounting 

Technique and Evaluation 

(ABATE) should be initiated  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

The liner must be regularly 

inspected and its integrity 

maintained.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Clean and dirty water must be 

separated 

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Leaks of dirty water must be 

prevented and remedied 

immediately upon detection 

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Conduct biomonitoring and 

water quality monitoring of 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Throughout 

Operational Phase 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Coal Stockpile 

and Throw-Out 

Area 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills of coal 

fines and dust and 

seepage into 

groundwater 

Channel stormwater 

runoff into dirty water 

system. 

The coal storage bunker must 

be appropriately lined and 

should drain into the dirty water 

system. Ponding of water 

should be prevented.  

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Where acid mine drainage is 

anticipated or detected, an 

Acid-Base Accounting 

Technique and Evaluation 

(ABATE) should be initiated  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

The liner must be regularly 

inspected and its integrity 

maintained.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Clean and dirty water must be 

separated 

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 

Leaks of dirty water must be 

prevented and remedied 

immediately upon detection 

Best Practice 

Guidelines, WUL 

Throughout 

Operational Phase 

No acidification or 

salinisation of receiving 

watercourses and 

groundwater due to coal 

storage 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  175 

OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Conduct biomonitoring and 

water quality monitoring of 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Throughout 

Operational Phase 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Stonedust Dump Shondoni 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Reduced diversity due 

to colonisation by 

reeds. 

Prevent erosion and 

ensure sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

The dump and associated 

stormwater berms must be 

located outside of wetland 

boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

regularly inspected and cleaned 

to ensure optimal functionality.  

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Stormwater runoff must be 

attenuated to reduce erosion 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Shondoni PCD  Shondoni 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and 

seepage (or structural 

failure) 

Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the 

required freeboard is 

manintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

The PCD must be effectively 

lined. Linings should be 

regularly checked and the 

integrity of the lining maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The leak detection system must 

be maintained to work 

effectively. Damage to the lining 

must be repaired immediately 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The PCD must not be filled 

above the recommended 

capacity and must take into 

account 1:50 stome events. 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated so that 

only dirty water iis channelled to 

the PCD.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Toxicity testing must be 

conducted quarterly to 

determine the risk to receiving 

watercourses 

WUL Throughout 

Operational Phase 

No loss of biota due to 

accidental spills, leaks or 

seepage 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

aquatic biota and implement 

management 

recommendations; comply 

with WUL 

Conduct dam safety 

inspections to detect/prevent 

structural failure. 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

Dam safety ensured. 

Shondoni Incline 

PCD 

Shondoni 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and 

seepage (or structural 

failure) 

Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the 

required freeboard is 

manintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

The PCD must be effectively 

lined. Linings should be 

regularly checked and the 

integrity of the lining maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The leak detection system must 

be maintained to work 

effectively. Damage to the lining 

must be repaired immediately 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The PCD was not be filled 

above the recommended 

capacity and must take into 

account 1:50 stome events. 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated so that 

only dirty water iis channelled to 

the PCD.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Toxicity testing must be 

conducted quarterly to 

determine the risk to receiving 

watercourses 

WUL Throughout 

Operational Phase 

No loss of biota due to 

accidental spills, leaks or 

seepage 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

aquatic biota and implement 

management 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

recommendations; comply 

with WUL 

Conduct dam safety 

inspections to detect/prevent 

structural failure. 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

Dam safety ensured. 

Surface Service 

Water Reservoir 

Shondoni 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and 

seepage (or structural 

failure) 

Prevent spills and 

seepage. Ensure lining is 

maintained, leaks are 

detected and the 

required freeboard is 

manintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

Ensure leaks are detected 

timeously and repaired 

immediateluy 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

The PCD was not be filled 

above the recommended 

capacity and must take into 

account 1:50 stome events. 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Biomonitoring and water quality 

monitoring in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts to 

biodiversity and implement 

management 

recommendations; comply 

with WUL 

Conduct dam safety 

inspections to detect/prevent 

potential structural 

weaknesses. 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No structural failures 

Service Water 

Reticulation 

System 

(Pipelines) 

Shondoni 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills and leeks  

Prevent spills and leeks. 

Ensure emergency 

preparedness.  

Pipelines carrying minewater 

must be regularly (weekly) 

monitored for leaks, which must 

be immediately repaired.  

RQO, Best 

Practice 

guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

An emergency preparedness 

plan should be compiled that 

will include measures to contain 

and remediate any potential 

spills of minewater, together 

with post-remediation follow up 

and monitoring 

RQO, Best 

Practice 

guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Pipelines and pollution control 

facilities carrying or storing dirty 

water should be located well 

outside of wetland areas to 

minimise the potential for 

contamination of surface water 

in the event of a spill.  

RQO, Best 

Practice 

guidelines, WUL 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

Pipelines must be well 

maintained to prevent leaks 

RQO, Best 

Practice 

guidelines, WUL 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

Storm Water 

Berms and 

Canals 

Shondoni 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Reduced diversity due 

to colonisation by 

reeds. 

Minimise erosion of 

berms and stockpiles 

and ensure sediments 

are intercepted before 

reaching wetlands or 

watercourses. 

Stormwater berms and soil 

stockpiles must be located 

outside of wetland boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

regularly inspected and cleaned 

to ensure optimal functionality.  

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms must be re-vegetated to 

prevent erosion.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms and stockpiles should be 

stable and sloped appropriately 

to avoid collapse. Ideally slopes 

should be less than 2%. Slopes 

>2% should be vegetated and 

stabilized 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Alien vegetation must be 

managed according to an alien 

vegetation management plan 

Biodiversity 

Action Plan 

Throughout 

Operational Phase 

No loss of biodiversity due to 

invasion by invasive alien 

species 

Attenuation Dam/ 

Structure 

Shondoni 

Shaft 

Complex 

Erosion at outlet or in 

the event of structural 

failure, impacts to 

water quality due to 

stormwater runoff  

Ensure structural 

integrity of structure and 

monitor and manage 

erosion at outlet 

Monitor for erosion at outlet. 

Wehere erosion is taking place, 

the attenuation structure must 

be repaired to function optimally 

and erosion nick points must be 

managed 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at outlet 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Oil and Silt Traps Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and leaks 

and contamination via 

stormwater runoff.  

Monitor and manage 

traps to ensure optimal 

eficacy. Prevent spills 

and leaks by keeping 

hazardous substances 

and waste in bunded 

areas. Dispose of 

hazardous waste 

appropriately.  

Silt traps and oil separators 

should be regularly inspected 

and any faults immediately 

remedied. 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Separate clean and dirty water 

and ensure dirty water is 

channelled into the dirty water 

system 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Dispose of hazardous waste 

(e.g. oils, greases) 

appropriately 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Sewage 

Treatment Plant 

Shondoni 

Shaft 

Complex 

Impacts to water 

quality and loss of 

aquatic biota in 

receiving watercourses 

Prevent or minimise 

discharges into the 

tributary of the 

Grootspruit. Ensure 

optimal functioning and 

maintenance of WWTW. 

Effluent ponds must be 

appropriately lined. Linings 

should be regularly checked 

and the integrity of the lining 

maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The WWTW must be well 

maintained to prevent 

malfunctions 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The storage and treatment of 

effluent must not exceed 

capacity 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Treated effluent should not be 

released into the Grootspruit, if 

possible  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Toxicity testing must be 

conducted in the final effluent 

pond as well as in the receiving 

Grootspruit 

WUL Throughout 

Operational Phase 

No risk of  toxicity to aquatic 

biota. Toxicity hazard of 

Class III or higher must 

trigger management action. 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SHONDONI SHAFT COMPLEX 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

biodiversity and implement 

management 

recommendations; comply 

with WUL 

        

Iso Yard 

(Temporary 

storage of 

general, domestic 

and industrial 

waste) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose 

of waste appropriately 

and timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

        

Iso Yard 

(Temporary 

storage of 

hazardous waste) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Store hazardous waste in 

bunded areas to prevent leaks, 

spills, seepage 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Separate clean and dirty 

stomwater and channel dirty 

water into the dirty water 

system.  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Capital Yard 

(Temporary 

storage of scrap 

metal) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose 

of waste appropriately 

and timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

 
 

17.2.2 Simunye Shaft Complex 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Access Roads Simunye 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments and 

contaminants being 

carried  into receiving 

watercourses in 

stormwater runoff. 

Manage stormwater 

runoff, prevent erosion 

at stormwater outlets 

and prevent stormwater 

from discharging 

directly into wetland 

areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or watercourses. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion or discharge of 

stormwater into wetlands or 

watercourses 

Effective separation of clean 

and dirty water 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Dirty water separated from 

clean water 

Erosion protection and energy 

dissipaters at culverts where 

necessary. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion visible 

downslope of development 

footprint 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for leaks 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No contamination of natural 

watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Ensure compliance with 

WUL and RQO 

Roads crossings of wetlands 

should be regularly inspected 

for debris that may create 

blockages and constricted flows 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

No erosion at culverts 

Offices, 

Workshops and 

Changehouses 

Simunye 

Shaft 

Complex 

Water quality impacts 

due to spills and leaks 

Prevent spills and leaks 

by storing hazardous 

waste, oils and fuels in 

Spills and leaks should be 

prevented and managed.  

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

and contamination via 

stormwater runoff.  

bunded areas. Dispose 

of hazardous waste 

appropriately. Ensure oil 

and silt traps are 

maintained and function 

optimally. 

An emergency preparedness 

plan must be compiled that will 

include measures to contain 

and remediate any potential 

spill, together with post-

remediation follow up and 

monitoring. All staff should be 

trained to act appropriately in 

the event of a spill. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Immediate and effective 

response to major incidents 

Implement all 

recommendations for effective 

separation of clean and dirty 

water and attenuated release of 

clean storm water. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

Clean water separated from 

dirtly water 

All machinery should be well 

maintained to prevent leaks. Silt 

traps and oil separators should 

be regularly inspected and any 

faults immediately addressed. 

WUL, WQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Hazardous substances and 

hazardous waste must be 

appropriately stored in bunded 

areas.  

NEMWA, BPEO Throughout 

Operational Phase 

No contamination of 

watercourses due to leaks 

or spills 

Dispose of hazardous waste 

and solid waste appropriately 

NEMWA, BPEO Throughout 

Operational Phase 

All waste removed from site 

and disposed of at correct 

facility. 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Internal Roads 

and Parking Areas 

Simunye 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Manage stormwater 

runoff, prevent erosion 

at stormwater outlets 

and prevent stormwater 

from discharging 

directly into wetland 

areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or watercourses. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or discharge of 

stormwater into wetlands or 

watercourses 

Effective separation of clean 

and dirty water 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational and 

Decommissioning 

Phases 

Dirty water separated from 

clean water 

Erosion protection and energy 

dissipaters at culverts where 

necessary. 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion visible 

downslope of development 

footprint 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for leaks 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of natural 

watercourses 

Roads crossings of wetlands 

should be regularly inspected 

for debris that may create 

blockages and constricted flows 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at culverts 

        

Underground 

Mining 

Simunye 

Shaft 

Complex 

Reduced flows and 

decrease in water 

quality due to loss of 

surface water to 

groundwater, 

dewatering  and 

subsidence 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Compile a rehabilitation plan for 

the Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

At the 

commencement of 

operational Phase 

Rehabilitate wetlands and 

watercourses according to 

water quality and flow 

objectives for the Waterval 

River 

Implement a wetland 

management plan for the 

Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

Within the first two 

years of operation 

Rehabilitate wetlands and 

watercourses according to 

water quality and flow 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

objectives for the Waterval 

River 

Identify subsidence risk areas 

and avoid undermining high risk 

areas 

RQO, NEMBA Throughout 

Operational Phase 

No loss of surface water to 

groundwater from wetlands 

and watercourses 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment, thus replacing 

water lost due to 

ingress/drawdown 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and thereby 

also improve water quality) 

in the receiving Waterval 

River which has been 

affected by drawdown and 

ingress. Replace water in 

watercourses that has been 

lost to groundwater. 

Initiate partnerships with 

municipalities to address water 

quality issues in the Waterval 

River; compile an 

implementation plan with 

auditable targets.  

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in the 

receiving Waterval River 

Conduct biomonitoring and 

water quality monitoring of 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  185 

OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Monitor flows in the Waterval 

River and Grootspruit using a v-

notch gauging weir that does 

not hinder fish migration 

RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts to 

biodiversity timeously and 

implement approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Leaks, spills and seepage from 

PCDs and pipelines carrying 

mine water must be prevented 

through monitoring and 

maintenance (see mitigation for 

PCD and pipelines) 

RQO, WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water by mine water 

Possible decant points after 

closure should be identified at 

the commencement of the 

project and provision should be 

made for a comprehensive 

long-term plan to manage mine 

water during the operational 

phase and well beyond closure. 

This should include treatment 

options.  

RQO, WUL, 

NEMBA 

Operational, 

Decommissioning 

and Post Closure 

No contamination of surface 

water by mine water 

A biodiversity management 

plan should be compiled and 

implemented. This should 

include targets for aquatic 

ecosystems through flow and 

water quality management.  

RQO, WUL, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

No loss of species, achieve 

ecostatus targets for aquatic 

biota. 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Topsoil/ 

Overburden 

Stockpile 

Simunye 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving wetlands and 

watercourses in 

stormwater runoff. 

Reduced diversity due 

to colonisation by 

reeds. 

Prevent erosion of 

berms and ensure 

sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

Stormwater berms and soil 

stockpiles must be located 

outside of wetland boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

regularly inspected and cleaned 

to ensure optimal functionality.  

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Stockpiles must be re-

vegetated to prevent erosion.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms and stockpiles should be 

stable and sloped appropriately 

to avoid collapse. Ideally slopes 

should be less than 2%. Slopes 

>2% should be vegetated and 

stabilized 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Alien vegetation must be 

managed according to an alien 

vegetation management plan 

Biodiversity 

Action Plan 

Throughout 

Operational Phase 

No loss of biodiversity due to 

invasion by invasive alien 

species 

Stonedust Dump Simunye 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving watercourses 

in stormwater runoff. 

Reduced diversity due 

Prevent erosion of 

stockpiles and ensure 

sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

The dump and associated 

stormwater berms must be 

located outside of wetland 

boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

to colonisation by 

reeds. 

regularly inspected and cleaned 

to ensure optimal functionality.  

Stormwater runoff must be 

attenuated to reduce erosion 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Service Water 

Dam (Top) 

Simunye 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and 

seepage (or structural 

failure) 

Prevent spills and 

seepage. Ensure lining 

is maintained, leaks are 

detected and the 

required freeboard is 

maintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

The PCD must be effectively 

lined. Linings should be 

regularly checked and the 

integrity of the lining maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

A leak detection system must 

be maintained to work 

effectively. Damage to the lining 

must be repaired immediately 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The PCD was not be filled 

above the recommended 

capacity and must take into 

account 1:50 storm events. 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated so that 

only dirty water iis channelled to 

the PCD.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Toxicity testing must be 

conducted quarterly to 

WUL Throughout 

Operational Phase 

No loss of biota due to 

accidental spills, leaks or 

seepage 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

determine the risk to receiving 

watercourses 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

biodiversity and implement 

management 

recommendations; comply 

with WUL 

Conduct dam safety 

inspections to detect/prevent 

structural failure. 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

Dam safety ensured. 

Service Water 

Dam (Bottom) 

Simunye 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills, leeks and 

seepage (or structural 

failure) 

Prevent spills and 

seepage. Ensure lining 

is maintained, leaks are 

detected and the 

required freeboard is 

maintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

The PCD must be effectively 

lined. Linings should be 

regularly checked and the 

integrity of the lining maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

A leak detection system must 

be maintained to work 

effectively. Damage to the lining 

must be repaired immediately 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The PCD was not be filled 

above the recommended 

capacity and must take into 

account 1:50 storm events. 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated so that 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

only dirty water iis channelled to 

the PCD.  

Toxicity testing must be 

conducted quarterly to 

determine the risk to receiving 

watercourses 

WUL Throughout 

Operational Phase 

No loss of biota due to 

accidental spills, leaks or 

seepage 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

biodiversity and implement 

management 

recommendations; comply 

with WUL 

Conduct dam safety 

inspections to detect/prevent 

structural failure. 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

Dam safety ensured. 

        

        

Service Water 

Reticulation 

System 

(Pipelines) 

Simunye 

Shaft 

Complex 

Contamination of water 

quality in receiving 

watercourses due to 

spills and leeks  

Prevent spills and 

seepage. Ensure lining 

is maintained, leaks are 

detected and the 

required freeboard is 

maintained. Ensure 

emergency 

preparedness. Ensure 

dam safety to prevent 

structural failure. 

Pipelines carrying minewater 

must be regularly (weekly) 

monitored for leaks, which must 

be immediately repaired.  

RQO, Best 

Practice 

guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

An emergency preparedness 

plan should be compiled that 

will include measures to contain 

and remediate any potential 

spills of minewater, together 

with post-remediation follow up 

and monitoring 

RQO, Best 

Practice 

guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Pipelines and pollution control 

facilities carrying or storing dirty 

water should be located well 

outside of wetland areas to 

minimise the potential for 

contamination of surface water 

in the event of a spill.  

RQO, Best 

Practice 

guidelines, WUL 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

Pipelines must be well 

maintained to prevent leaks 

RQO, Best 

Practice 

guidelines, WUL 

Throughout 

Operational Phase 

No contamination of 

watercourses from mine 

water 

        

Storm Water 

Berms and Canals 

Simunye 

Shaft 

Complex 

Increased turbidity and 

sedimentation due to 

eroded sediments 

being carried  into 

receiving wetlands and 

watercourses in 

stormwater runoff. 

Reduced diversity due 

to colonisation by 

reeds. 

Prevent erosion of 

berms and ensure 

sediments are 

intercepted before 

reaching wetlands or 

watercourses. 

Stormwater berms and soil 

stockpiles must be located 

outside of wetland boundaries  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

All surface runoff should be 

directed to a sediment trap. 

Sediment traps should be 

regularly inspected and cleaned 

to ensure optimal functionality.  

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms must be re-vegetated to 

prevent erosion.  

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 

Berms and stockpiles should be 

stable and sloped appropriately 

to avoid collapse. Ideally slopes 

should be less than 2%. Slopes 

>2% should be vegetated and 

stabilized 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion or deposition of 

sediments in receiving 

wetlands and watercourses 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Alien vegetation must be 

managed according to an alien 

vegetation management plan 

Biodiversity 

Action Plan 

Throughout 

Operational Phase 

No loss of biodiversity due to 

invasion by invasive alien 

species 

        

Sewage 

Treatment Plant 

Simunye 

Shaft 

Complex 

Impacts to water quality 

and loss of aquatic 

biota in receiving 

watercourses  

Prevent spills, leaks and 

seepage from the 

WWTW as well as the 

service water dams. 

Ensure optimal 

functioning and 

maintenance of 

WWTW. 

Effluent ponds must be 

appropriately lined. Linings 

should be regularly checked 

and the integrity of the lining 

maintained 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The WWTW must be well 

maintained to prevent 

malfunctions 

NEMWA, BPEO, 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No seepage of mine water 

into groundwater or 

watercourses via 

subsurface flows 

The storage and treatment of 

effluent must not exceed 

capacity 

WUL, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Treated effluent should not be 

released into the Grootspruit, if 

possible  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Compile an emergency 

preparedness plan to cater for 

potential large-scale spills.  

 Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Clean and dirty water must be 

effectively separated 

Best Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

watercourses 

Toxicity testing must be 

conducted in the final effluent 

pond as well as in the receiving 

Grootspruit 

WUL Throughout 

Operational Phase 

No risk of  toxicity to aquatic 

biota. Toxicity hazard of 

Class III or higher must 

trigger management action. 
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OPERATIONAL PHASE 

Project Activity Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be achieved 

SIMUNYE SHAFT COMPLEX 

Biomonitoring and toxicity 

testing in the receiving 

watercourse 

WUL Throughout 

Operational Phase 

Detect impacts and risks to 

biodiversity and implement 

management 

recommendations; comply 

with WUL 

Storage Yard 

(Temporary 

storage of 

general, domestic 

and industrial 

waste) 

Simunye 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose 

of waste appropriately 

and timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Stormwater runoff to be 

directed to dirty water system 

  Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Storage Yard 

(Temporary 

storage of 

hazardous waste) 

Simunye 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage spills and 

runoff. Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Store hazardous waste in 

bunded areas to prevent leaks, 

spills, seepage 

BPEO, NEMWA Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 

Separate clean and dirty 

stormwater and channel dirty 

water into the dirty water 

system.  

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of surface 

water in receiving 

watercourses or 

groundwater 
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17.2.3 Proposed Activities 

OPERATIONAL PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be achieved 

PROPOSED ACTIVITIES 

Underground 

Mining (Block 

8 North) 

Shondoni 

Colliery - 

Block 8 

North 

Reserve 

Decresed flows, 

habitats, water quality 

and biodiversity due to 

loss of surface water to 

groundwater 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

No mining should commence until 

the water quality in the Waterval 

River has been managed and the 

RQO are met. An implementation 

plan should be compiled and 

implemented to meet RQO 

targets. 

RQO Throughout 

Operational Phase 

RQO met for RU 46 and 

RU47  

Compile a rehabilitation plan for 

the Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

At the 

commencement of 

operational Phase 

Rehabilitate wetlands and 

watercourses according 

to water quality and flow 

objectives for the 

Waterval River 

Implement a wetland management 

plan for the Waterval River and its 

tributaries 

WUL, RQO, Best 

Practice 

Guidelines 

Within the first two 

years of operation 

Rehabilitate wetlands and 

watercourses according 

to water quality and flow 

objectives for the 

Waterval River 

No undermining of watercourses, 

including floodplains and no high 

extraction or stooping beneath any 

deliniated wetland.  

RQO Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Identify subsidence risk areas and 

avoid undermining high risk areas 

RQO, NEMBA Throughout 

Operational Phase 

No loss of surface water to 

groundwater from 

wetlands and 

watercourses 
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OPERATIONAL PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be achieved 

PROPOSED ACTIVITIES 

Treat Mine Water to an acceptable 

standard to be released back into 

the environment, thus replacing 

water lost due to 

ingress/drawdown 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval River 

which has been affected 

by drawdown and ingress. 

Replace water in 

watercourses that has 

been lost to groundwater. 

Initiate partnerships with 

municipalities to address water 

quality issues in the Waterval 

River.  

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in 

the receiving Waterval 

River 

Conduct biomonitoring and toxicity 

testing in the Waterval River and 

its tributaries according to a 

biomonitoring Plan and a surface 

water and groundwater monitoring 

plan. PES categeries below C 

should trigger management 

intervention. 

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Monitor flows in the Waterval River 

and Rolspruit using a guaging weir 

that does not imact upon fish 

migration 

RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

approporiate 

management actions; 

ensure compliance with 

WUL and RQO 
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OPERATIONAL PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be achieved 

PROPOSED ACTIVITIES 

Possible decant points after 

closure should be identified at the 

commencement of the project and 

provision should be made for a 

comprehensive long-term plan to 

manage mine water during the 

operational phase and well beyond 

closure. This should include 

treatment options.  

RQO, WUL, 

NEMBA 

Operational, 

Decommissioning 

and Post Closure 

No contamination of 

surface water by mine 

water 

A biodiversity management plan 

should be compiled and 

implemented. This should include 

targets for aquatic ecosystems 

through flow and water quality 

management.  

RQO, WUL, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

No loss of species, 

achieve ecostatus targets 

for aquatic biota. 

West Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Brakspruit 

359 IR 

Portion 11 

Water quality impacts 

to the Waterval River 

due to surface runoff 

containing 

contaminants (e.g. 

grease/oils) and 

eroded sediment at 

stormwater outlets 

Manage erosion at 

stormwater outlets. 

Prevent leaks of 

hazardous substances 

(e.g. fueks/oils) and 

ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Attenuate flows at stormwater 

outlets to prevent erosion 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at stormwater 

outlets 

Direct stormwater away from the 

shaft entrance 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Separate clean and dirty water WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

receiving watercourses 

West 

Downcast 

Shondoni 

Colliery - 

Farm 

Water quality impacts 

to the Waterval River 

due to surface runoff 

Manage erosion at 

stormwater outlets. 

Prevent leaks of 

Attenuate flows at stormwater 

outlets to prevent erosion 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at stormwater 

outlets 
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OPERATIONAL PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be achieved 

PROPOSED ACTIVITIES 

Ventilation 

Shaft 

Brakspruit 

359 IR 

Portion 8 

containing 

contaminants (e.g. 

grease/oils) and 

eroded sediment at 

stormwater outlets 

hazardous substances 

(e.g. fueks/oils) and 

ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Direct stormwater away from the 

shaft entrance 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Separate clean and dirty water WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

receiving watercourses 

North Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Kromdraai 

128 IS 

Portion 4 

Water quality impacts 

to the Waterval 

Tributary due to 

surface runoff 

containing 

contaminants (e.g. 

grease/oils), dust and 

eroded sediment at 

stormwater outlets 

Manage erosion at 

stormwater outlets. 

Prevent leaks of 

hazardous substances 

(e.g. fueks/oils) and 

ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Attenuate flows at stormwater 

outlets to prevent erosion 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at stormwater 

outlets 

Direct stormwater away from the 

shaft entrance 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Separate clean and dirty water WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

receiving watercourses 

North 

Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Kromdraai 

128 IS 

Portion 4 

Water quality impacts 

to the Waterval 

Tributary due to 

surface runoff 

containing 

contaminants (e.g. 

grease/oils) and 

eroded sediment at 

stormwater outlets 

Manage erosion at 

stormwater outlets. 

Prevent leaks of 

hazardous substances 

(e.g. fueks/oils) and 

ensure sediments and 

oils are trapped. Before 

being discharged in 

stormwater 

Attenuate flows at stormwater 

outlets to prevent erosion 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No erosion at stormwater 

outlets 

Direct stormwater away from the 

shaft entrance 

WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No loss of surface water to 

ground water 

Separate clean and dirty water WUL, RQO, Best 

Practice 

Guidelines 

Throughout 

Operational Phase 

No contamination of 

receiving watercourses 
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17.3 Decommissioning and Closure Phase 

17.3.1 Shondoni Shaft Complex 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Access Roads Shondoni 

Shaft 

Complex 

Decreased water 

quality and habitat 

integrity (e.g. 

sedimentation) due to 

eroded sediments 

and contaminants 

being carried  into 

receiving 

watercourses in 

stormwater runoff. 

Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Security Fence 

and Access 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water and 

ground water from 

solid waste and 

erosion 

Remove all solid waste 

and infrastructure from 

site. Re-shape and 

revegetate exposed soils. 

Manage stormwater 

volumes and velocities and 

trap sediments. 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters sto remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Offices, 

Workshops and 

Changehouses 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and 

leaks, solid waste and 

eroded sediments via 

stormwater runoff or 

seepage into 

groundwater.  

 Manage stormwater. 

Store and dispose of waste 

and hazardous waste 

appropriately.  Rehabilitate 

and revegetate to be free 

draining. 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrsatructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Internal Roads 

and Parking 

Areas 

Shondoni 

Shaft 

Complex 

Decresed water 

quality and habitat 

integrity (e.g. 

sedimentation) due to 

eroded sediments 

and contaminants 

being carried  into 

receiving 

Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas. 

Rehabilitate and 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
watercourses in 

stormwater runoff. 

revegetate to be free 

draining. 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrsatructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Electricity Supply Contamination of 

surface water and 

Remove all solid waste 

and infrastructure from 

Stormwater should discharge 

into grassed areas and not  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Shondoni 

Shaft 

Complex 

ground water from 

solid waste and 

erosion 

site.  Manage stormwater 

volumes and velocities and 

trap sediments. 

Rehabilitate and 

revegetate to be free 

draining. 

into wetlands or 

watercourses. 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
appropriate disposal 

facilities. 

Fuel & Oil 

Storage 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and 

leaks, via seepage 

and stormwater 

runoff.  

Prevent spills and leaks by 

storing oil and fuels in 

bunded areas. Dispose of 

hazardous waste 

(including oil) appropriately 

in bunded areas. 

Rehabilitate and 

revegetate to be free 

draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Complete removal of 

infrastructure 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Disturbed areas should be 

landscaped and re-vegetated 

and should be free-draining 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
remain in place until 

completion. 

Explosives Off-

Load Area 

Shondoni 

Shaft 

Complex 

Water quality impacts 

due to dust/nitrate 

contamination via 

stormwater runoff.  

 Channel stormwater 

runoff into the dirty water 

system until fully 

decommissioned. 

Rehabilitate and 

revegetate to be free 

draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Disturbed areas should be 

landscaped and re-vegetated 

and should be free-draining 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks should be 

remediated and/or disposed 

of appropriately 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Runoff to be treated as dirty 

water until rehabilitated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Man and Material 

Shaft 

Infrastructure 

Shondoni 

Shaft 

Complex 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Ensure backfill does not 

contain metal or other 

contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be 

free draining. Stormwater to 

be diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
lubricants, etc.) in 

backfill 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Conveyor 

System 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water and 

groundwater by coal 

and coal dust, as well 

as solid waste 

Dispose of waste 

appropriately. Remove all 

coal and coal dust. 

Stormwater managed as 

dirty water until 

rehabilitated. Resurface 

and revegetate to be free-

draining. 

        

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

All coal and coal residue must 

be removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
remain in place until 

completion. 

Ventilation Shaft Shondoni 

Shaft 

Complex 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be free-draining. 

Ensure backfill does not 

contain metal or other 

contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be 

free draining. Stormwater to 

be diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Underground 

Mining 

Shondoni 

Shaft 

Complex 

Reduced flows and 

decrease in water 

quality in the 

Waterval River due to 

loss of surface water 

to groundwater and 

subsidence 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Implement a wetland 

management and 

rehabilitation plans for the 

Waterval River and its 

tributaries. This plan should 

consider risk of subsidence 

and decant post-closure 

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Rehabilitate 

wetlands and 

watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment.  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval 

River. Replace water 

in watercourses that 

has been lost to 

groundwater. 

Manage possible 

decant 

Maintain ongoing 

partnerships with 

municipalities and townships 

to address water quality 

issues in the Waterval River.  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Improve water 

quality in the 

receiving Waterval 

River 

Conduct biomonitoring and 

toxicity testing in the 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and 

groundwater monitoring plan.  

WUL, RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to 

biodiversity 

timeously and 

implement 

approporiate 

management 

actions; ensure 

compliance with 

WUL and RQO 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Monitor flows in the Waterval 

River and Grootspruit with v-

notch gauging weirs that do 

not affect fish migration 

RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to 

biodiversity 

timeously and 

implement 

approporiate 

management 

actions; ensure 

compliance with 

WUL and RQO 

Leaks, spills and seepage 

from PCDs and pipelines 

carrying mine water must be 

prevented through monitoring 

and maintenance (see 

mitigation for PCD and 

pipelines) 

RQO, WUL, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

No contamination of 

surface water by 

mine water 

Possible decant points after 

closure should be identified 

at the commencement of the 

project and provision should 

be made for a 

comprehensive long-term 

plan to manage mine water 

during the operational phase 

and well beyond closure. This 

should include treatment 

options.  

RQO, WUL, NEMBA Operational, 

Decommissioning and 

Post Closure 

No contamination of 

surface water by 

mine water 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
A biodiversity management 

plan should be compiled and 

implemented. This should 

include targets for aquatic 

ecosystems through flow and 

water quality management.  

RQO, WUL, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

No loss of species, 

achieve ecostatus 

targets for aquatic 

biota. 

Topsoil/ 

Overburden 

Stockpile 

Shondoni 

Shaft 

Complex 

Transport of eroded 

sediments into 

receiving 

watercourses 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Sediment trapping 

mechanisms should prevent 

soils from being washed into 

wetlands. 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

alien vegetation 

management plan 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 

Coal Storage in 

Surface Bunker 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water and 

groundwater by 

runoff and seepage 

containing coal and 

coal dust, as well as 

Dispose of waste and 

hazardous appropriately. 

Remove all coal and coal 

dust. Stormwater 

managed as dirty water 

until rehabilitated. 

All coal and coal residue must 

be removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
contamination from 

solid waste 

Resurface and revegetate 

to be freedraining. 

remain in place until 

completion. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrsatructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Biomonitoring and water 

quality monitoring in 

receiving watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  

Coal Stockpile 

and Throw-Out 

Area 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water and 

groundwater by 

runoff and seepage 

containing coal and 

coal dust, as well as 

contamination from 

solid waste 

Dispose of waste and 

hazardous appropriately. 

Remove all coal and coal 

dust. Stormwater 

managed as dirty water 

until rehabilitated. 

Resurface and revegetate 

to be freedraining. 

        

All coal and coal residue must 

be removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Stonedust Dump Shondoni 

Shaft 

Complex 

Contamination of 

surfacewater by dust 

and sediment in 

stormwater runoff 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Sediment trapping 

mechanisms should prevent 

soils from being washed into 

wetlands. 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

alien vegetation 

management plan 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 

Potable Water 

Supply System 

(Pipelines) 

Shondoni 

Shaft 

Complex 

Contamination from 

solid waste (steel) 

and hazardous waste 

(e.g. PVC) 

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
volumes and velocities and 

trap sediments. 

appropriate disposal 

facilities. 

Potable Water 

Reservoir 

Shondoni 

Shaft 

Complex 

Eroded sediments 

carried in stormwater 

to receiving 

watercourses, 

contamination from 

solid waste. 

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Shondoni PCD  Shondoni 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks, seepage 

and waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

need to remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

PCD to be backfilled, covered 

with topsoild, re-landscaped 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  213 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
to be free-draining and re-

vegetated.  

Biomonitoring and toxicity 

testing in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  

Shondoni Incline 

PCD 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks and 

waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

need to remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

PCD to be backfilled, covered 

with topsoild, re-landscaped 

to be free-draining and re-

vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Biomonitoring and toxicity 

testing in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Surface Service 

Water Reservoir 

Shondoni 

Shaft 

Complex 

Eroded sediments 

carried in stormwater 

to receiving 

watercourses, 

contamination from 

solid waste. 

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Complete removal of 

infrastructure 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Stormwater runoff to be 

attenuated and sediments 

trapped before entering 

wetlands  

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Service Water 

Reticulation 

System 

(Pipelines) 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks; 

Contamination from 

solid and hazardous 

waste  

Prevent spills and leaks, 

Dispose of waste 

appropriately and 

effectively 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Complete removal of 

infrastructure 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Stormwater runoff to be 

attenuated and sediments 

trapped before entering 

wetlands  

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Pipelines should be regularly 

inspected for leaks and spills.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water,  
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Storm Water 

Berms and 

Canals 

Shondoni 

Shaft 

Complex 

Transport of eroded 

sediments into 

receiving 

watercourses 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Sediment trapping 

mechanisms should prevent 

soils from being washed into 

wetlands. 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

alien vegetation 

management plan 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 

Oil and Silt Traps Shondoni 

Shaft 

Complex 

Water quality impacts 

due to spills and leaks 

and contamination 

via stormwater runoff.  

Prevent spills and leaks, 

ensure bunded areas 

effectively maintained until 

rehabilitated. Dispose of 

hazardous waste 

appropriately.  

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
need to remain in place until 

completion. 

Complete removal of 

infrastructure 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Disturbed areas should be 

landscaped and re-vegetated 

and should be free-draining 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Sewage 

Treatment Plant 

Shondoni 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks, seepage 

and waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

need to remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Biomonitoring and water 

quality monitoring in 

receiving watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Iso Yard 

(Temporary 

storage of 

general, 

domestic and 

industrial waste) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose of 

waste appropriately and 

timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Iso Yard 

(Temporary 

storage of 

hazardous 

waste) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

waste must be stored in 

bunded areas. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 
Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Capital Yard 

(Temporary 

storage of scrap 

metal) 

Shondoni 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose of 

waste appropriately and 

timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

 

17.3.2 Simunye Shaft Complex 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Access Roads Simunye 

Shaft 

Complex 

Decresed water 

quality and habitat 

integrity (e.g. 

sedimentation) due to 

eroded sediments 

and contaminants 

being carried  into 

receiving 

watercourses in 

stormwater runoff. 

Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

reaching wetland areas.  

Stormwater should discharge 

into grassed verges and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decommissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Security Fence 

and Access 

Simunye 

Shaft 

Complex 

Contamination of 

surface water and 

ground water from 

solid waste and 

erosion 

Remove all solid waste 

and infrastructure from 

site. Re-shape and 

revegetate exposed soils. 

Manage stormwater 

volumes and velocities and 

trap sediments. 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decommissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact and functioning. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

landscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Offices, 

Workshops and 

Changehouses 

Simunye 

Shaft 

Complex 

Water quality impacts 

due to spills and 

leaks, solid waste 

and eroded 

sediments via 

stormwater runoff or 

seepage into 

groundwater.  

 Manage stormwater. 

Store and dispose of waste 

and hazardous waste 

appropriately. Ensure oil 

and silt traps are 

maintained and function 

optimally. Rehabilitate and 

revegetate to be free 

draining. 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

lanscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
be regularly inspected for 

leaks 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities, 

sediment traps and 

settlement ponds need to 

remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Internal Roads 

and Parking 

Areas 

Simunye 

Shaft 

Complex 

Decreased water 

quality and habitat 

integrity (e.g. 

sedimentation) due to 

eroded sediments 

Manage stormwater 

volumes and velocities, 

prevent erosion at 

stormwater outlets and 

prevent sediments from 

Stormwater should discharge 

into grassed areas and not  

into wetlands or 

watercourses. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
and contaminants 

being carried  into 

receiving 

watercourses in 

stormwater runoff. 

reaching wetland areas. 

Rehabilitate and 

revegetate to be free 

draining. 

decomissioning during the 

dry season (winter) 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion or 

discharge of 

stormwater into 

wetlands or 

watercourses 

Erosion protection and 

energy dissipaters to remain 

intact. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No erosion visible 

downslope of 

development 

footprint 

Disturbed areas should be 

landscaped and re-vegetated 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Spills and leaks (e.g. fuel, 

grease and oils) should be 

remediated. All vehicles must 

be regularly inspected for 

leaks 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Water quality monitoring and 

biomonitoring in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Ensure compliance 

with WUL and RQO 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  224 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Man and Material 

Shaft 

Infrastructure 

Simunye 

Shaft 

Complex 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be free-draining. 

Ensure backfill does not 

contain metal or other 

contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be 

free draining. Stormwater to 

be diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Ventilation Shaft Simunye 

Shaft 

Complex 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and revegetate 

to be freedraining. 

Ensure backfill does not 

contain metal or other 

contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be 

free draining. Stormwater to 

be diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
lubricants, etc.) in 

backfill 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure 

from site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

Underground 

Mining 

Simunye 

Shaft 

Complex 

Reduced flows and 

decrease in water 

quality in the 

Waterval River due to 

loss of surface water 

to groundwater and 

subsidence 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Implement a wetland 

management and 

rehabilitation plan for the 

Waterval River and its 

tributaries. This plan should 

consider risk of subsidence 

and decant post-closure 

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Rehabilitate 

wetlands and 

watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment.  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval 

River. Replace water 

in watercourses that 

has been lost to 

groundwater. 

Manage possible 

decant 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Maintain partnerships with 

municipalities to address 

water quality issues in the 

Waterval River and 

Grootspruit  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Improve water 

quality in the 

receiving Waterval 

River 

Conduct biomonitoring and 

toxicity testing in the 

Waterval River and its 

tributaries according to a 

biomonitoring Plan and a 

surface water and 

groundwater monitoring plan.  

WUL, RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to 

biodiversity 

timeously and 

implement 

approporiate 

management 

actions; ensure 

compliance with 

WUL and RQO 

Monitor flows in the Waterval 

River and Grootspruit with v-

notch gauging weirs that do 

not affect fish migration 

RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to 

biodiversity 

timeously and 

implement 

appropriate 

management 

actions; ensure 

compliance with 

WUL and RQO 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Leaks, spills and seepage 

from PCDs and pipelines 

carrying mine water must be 

prevented through 

monitoring and maintenance 

(see mitigation for PCD and 

pipelines) 

RQO, WUL, Best 

Practice Guidelines 

Throughout 

Operational Phase 

No contamination of 

surface water by 

mine water 

Possible decant points after 

closure should be identified 

at the commencement of the 

project and provision should 

be made for a 

comprehensive long-term 

plan to manage mine water 

during the operational phase 

and well beyond closure. This 

should include treatment 

options.  

RQO, WUL, NEMBA Operational, 

Decommissioning and 

Post Closure 

No contamination of 

surface water by 

mine water 

A biodiversity management 

plan should be compiled and 

implemented. This should 

include targets for aquatic 

ecosystems through flow and 

water quality management.  

RQO, WUL, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

No loss of species, 

achieve ecostatus 

targets for aquatic 

biota. 

Topsoil/ 

Overburden 

Stockpile 

Simunye 

Shaft 

Complex 

Transport of eroded 

sediments into 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

Sediment trapping 

mechanisms should prevent 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
receiving 

watercourses 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

soils from being washed into 

wetlands. 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

alien vegetation 

management plan 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 

Stonedust Dump Simunye 

Shaft 

Complex 

Contamination of 

surface water by dust 

and sediment in 

stormwater runoff 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

Sediment trapping 

mechanisms should prevent 

soils from being washed into 

wetlands. 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  229 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
alien vegetation 

management plan 

Potable Water 

Supply System 

(Pipelines) 

Simunye 

Shaft 

Complex 

Contamination from 

solid waste (steel) 

and hazardous waste 

(e.g. PVC) 

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Potable Water 

Reservoir 

Simunye 

Shaft 

Complex 

Eroded sediments 

carried in stormwater 

to receiving 

watercourses, 

contamination from 

solid waste. 

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils. Manage stormwater 

volumes and velocities and 

trap sediments. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Service Water 

Dam (Top) 

Simunye 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks and 

waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

need to remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

PCD to be backfilled, covered 

with topsoil, re-landscaped to 

be free-draining and re-

vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Biomonitoring and toxicity 

testing in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  

Service Water 

Dam (Bottom) 

Simunye 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks and 

waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
need to remain in place until 

completion. 

PCD to be backfilled, covered 

with topsoil, re-landscaped to 

be free-draining and re-

vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Biomonitoring and toxicity 

testing in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  

Service Water 

Reticulation 

System 

(Pipelines) 

Simunye 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks; 

Contamination from 

solid and hazardous 

waste  

Prevent spills and leaks, 

Dispose of waste 

appropriately and 

effectively 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Complete removal of 

infrastructure 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Stormwater runoff to be 

attenuated and sediments 

trapped before entering 

wetlands  

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Storm Water 

Berms and 

Canals 

Simunye 

Shaft 

Complex 

Transport of eroded 

sediments into 

receiving 

watercourses 

Manage stormwater runoff 

and ensure sediments are 

trapped and prevented 

from entering 

Sediment trapping 

mechanisms should prevent 

soils from being washed into 

wetlands. 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
watercourses or wetlands. 

Resurface and revegetate 

to be free-draining. 

solid waste to 

appropriate disposal 

facilities. 

Exposed areas should be re-

surfaced and re-vegetated as 

soon as possible to minimise 

erosion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

Decreased runoff 

and improved 

infiltration 

Alien vegetation must be 

managed according to an 

alien vegetation 

management plan 

Biodiversity Action 

Plan 

Throughout 

decommissioning and 

post-closure 

No invasive alien 

vegetation 

Sewage 

Treatment Plant 

Simunye 

Shaft 

Complex 

Contamination of 

surface water due to 

spills, leaks, seepage 

and waste residue; 

Contamination from 

hazardous waste  

Remove all infrastructure 

and dispose of solid waste 

and hazardous waste 

appropriately. Re-shape 

and revegetate exposed 

soils to be free draining. 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

Dirty and clean stormwater 

needs to remain separated 

and pollution control facilities 

need to remain in place until 

completion. 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
Treatment ponds to be 

backfilled, covered with 

topsoil, re-landscaped to be 

free-draining and re-

vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Biomonitoring and toxicity 

testing in receiving 

watercourses 

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning and 

post-closure 

No contamination of 

natural watercourses 

or loss of biodiversity  

Storage Yard 

(Temporary 

storage of 

general, domestic 

and industrial 

waste) 

Simunye 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage runoff. Dispose of 

waste appropriately and 

timeously 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 

Storage Yard 

(Temporary 

storage of 

hazardous waste) 

Simunye 

Shaft 

Complex 

Contamination of 

watercourses through 

seepage and runoff 

Manage spills and runoff. 

Dispose of waste 

appropriately and 

timeously. Hazardous 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Management 

Measures 

Legal 

Requirements/ 

Compliance 

with Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

 SIMUNYE SHAFT COMPLEX 
waste must be stored in 

bunded areas. 

solid waste to 

appropriate disposal 

facilities. 

All waste residue must be 

removed from the site.  

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

natural watercourses 

All infrastructure to be 

removed from site 

BPEO, NEMWA Throughout 

decommissioning 

No remaining 

infrastructure 

Rehabilitated and re-

landscaped to be free-

draining and re-vegetated.  

WUL, RQO, Best 

Practice Guidelines 

Throughout 

decommissioning 

No contamination of 

natural watercourses 
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17.3.3 Proposed Activities 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Manangement 

Measures 

Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

PROPOSED ACTIVITIES 
Underground 

Mining (Block 

8 North) 

Shondoni 

Colliery - 

Block 8 North 

Reserve 

Reduced flows and 

decrease in water 

quality in the 

Waterval River due 

to loss of surface 

water to 

groundwater and 

subsidence 

Prevent ingress and 

subsidence, rehabilitate 

rivers and wetlands and 

improve flows and water 

quality in receiving 

watercourses 

Implement a wetland 

management and rehabilitation 

plan for the Waterval River and 

its tributaries. This plan should 

consider risk of subsidence and 

decant post-closure 

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Rehabilitate wetlands 

and watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment.  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval 

River. Replace water 

in watercourses that 

has been lost to 

groundwater. Manage 

possible decant 

Maintain partnerships with 

municipalities to address water 

quality issues in the Waterval 

River according to auditable 

targets.  

WUL, RQO, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

Improve water quality 

in the receiving 

Waterval River 

Conduct biomonitoring and 

toxicity testing in the Waterval 

River and its tributaries 

according to a biomonitoring 

Plan and a surface water and 

groundwater monitoring plan.  

WUL, RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to biodiversity 

timeously and 

implement 

approporiate 

management actions; 

ensure compliance 

with WUL and RQO 

Monitor flows in the Waterval 

River using a gauging weir 

RQO Operational, 

Decommissioning and 

Post Closure 

Detect potential 

impacts to biodiversity 

timeously and 

implement 

approporiate 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Manangement 

Measures 

Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

PROPOSED ACTIVITIES 
management actions; 

ensure compliance 

with WUL and RQO 

Possible decant points after 

closure should be identified at 

the commencement of the 

project and provision should be 

made for a comprehensive long-

term plan to manage mine water 

during the operational phase and 

well beyond closure. This should 

include treatment options.  

RQO, WUL, NEMBA Operational, 

Decommissioning and 

Post Closure 

No contamination of 

surface water by mine 

water 

A biodiversity management plan 

should be compiled and 

implemented. This should 

include targets for aquatic 

ecosystems through flow and 

water quality management. PES 

categories below C should 

trigger management 

intervention. 

RQO, WUL, Best 

Practice Guidelines 

Operational, 

Decommissioning and 

Post Closure 

No loss of species, 

achieve ecostatus 

targets for aquatic 

biota. 

West Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Brakspruit 

359 IR 

Portion 11 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and 

revegetate to be free-
draining. 

Ensure backfill does not contain 

metal or other contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be free 

draining. Stormwater to be 

diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 
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DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Manangement 

Measures 

Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

PROPOSED ACTIVITIES 

Remove all infrastructure from 

site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

West 

Downcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Brakspruit 

359 IR 

Portion 8 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and 

revegetate to be 

freedraining. 

Ensure backfill does not contain 

metal or other contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be free 

draining. Stormwater to be 

diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure from 

site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

North Upcast 

Ventilation 

Shaft 

Shondoni 

Colliery - 

Farm 

Kromdraai 

128 IS 

Portion 4 

Contamination of 

groundwater due to 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

Ensure backfill does not 

contain metal and is 

effectively capped. 

Resurface and 

revegetate to be free-
draining. 

Ensure backfill does not contain 

metal or other contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 

Cover and rehabilitate to be free 

draining. Stormwater to be 

diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure from 

site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

North 

Downcast 

Shondoni 

Colliery - 

Contamination of 

groundwater due to 

Ensure backfill does not 

contain metal and is 

Ensure backfill does not contain 

metal or other contaminants 

Best Practice 

Guidelines, WUL 

Throughout 

decommissioning 

No contamination of 

groundwater 



Baseline Aquatic Assessment – Sasol Shondoni Project 2021 

AquaAssess 2021  238 

DECOMMISSIONING AND CLOSURE PHASE 

Project 

Activity 

Location Potential 

Impact 

Mitigation Type 

(Management 

Objective/ 

Outcome) 

Manangement 

Measures 

Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

PROPOSED ACTIVITIES 
Ventilation 

Shaft 

Farm 

Kromdraai 

128 IS 

Portion 4 

solid and hazardous 

waste (e.g. steel, 

PVC, tyres, 

lubricants, etc.) in 

backfill 

effectively capped. 

Resurface and 

revegetate to be free-
draining. 

Cover and rehabilitate to be free 

draining. Stormwater to be 

diverted away from shaft. 

Best Practice 

Guidelines 

Throughout 

decommissioning 

No rainwater or 

stormwater to enter 

shaft 

Appropriate disposal of solid 

waste and hazardous waste, 

based on classification 

BPEO, NEMWA Throughout 

decommissioning 

No contamination of 

surface water, 

complete removal of 

all hazardous and 

solid waste to 

appropriate disposal 

facilities. 

Remove all infrastructure from 

site 

BPEO, NEMWA Throughout 

decommissioning 

No infrastructure left 

on site 

 

 

17.4  Post Closure Phase 

POST CLOSURE PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

SHONDONI SHAFT COMPLEX 

Underground 

Mining 

Shondoni 

Shaft 

Complex 

Water quality deterioration 

and loss of biota due to 

reduced flows (subsidence) 

and declining water quality 

(decanting mine water) in 

the Waterval River 

Prevent ingress and 

subsidence, 

rehabilitate rivers and 

wetlands and improve 

flows and water 

Implement a wetland 

management and rehabilitation 

plan for the Waterval River and its 

tributaries. This plan should 

consider risk of subsidence and 

decant post-closure 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Rehabilitate wetlands 

and watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 
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POST CLOSURE PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

quality in receiving 

watercourses 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment. Provision must be 

made for treatment post-closure 

and potential decant well after 

operations have ceased. 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval River. 

Replace water in 

watercourses that has 

been lost to groundwater. 

Manage possible decant 

Maintain partnerships with 

municipalities and townships to 

address water quality issues in 

the Waterval River.  

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in 

the receiving Waterval 

River 

Conduct biomonitoring and water 

quality monitoring of Waterval 

River and its tributaries according 

to a biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

approporiate 

management actions; 

ensure compliance with 

WUL and RQO 

Monitor flows in the Waterval 

River and Grootspruit 

RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

appropriate 

management actions; 

ensure compliance with 

WUL and RQO 

Possible decant points after 

closure should be identified at the 

commencement of the project 

and provision should be made for 

a comprehensive long-term plan 

to manage mine water during the 

operational phase and well 

beyond closure. This should 

include treatment options.  

RQO, WUL, 

NEMBA 

Operational, 

Decommissioning 

and Post Closure 

No contamination of 

surface water by mine 

water 

SIMUNYE SHAFT COMPLEX 
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POST CLOSURE PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

Underground 

Mining 

Simunye 

Shaft 

Complex 

Reduced water quality and 

flows in Waterval River and 

its tributaries due to 

ingress/subsidence and 

groundwater contamination. 

Prevent ingress and 

subsidence, 

rehabilitate rivers and 

wetlands and improve 

flows and water 

quality in receiving 

watercourses 

Implement a wetland 

management and rehabilitation 

plan for the Waterval River and its 

tributaries. This plan should 

consider risk of subsidence and 

decant post-closure 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Rehabilitate wetlands 

and watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment. Provision must be 

made for treatment post-closure 

and potential decant well after 

operations have ceased. 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval River. 

Replace water in 

watercourses that has 

been lost to groundwater. 

Manage possible decant 

Maintain partnerships with 

municipalities and townships to 

address water quality issues in 

the Waterval River.  

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in 

the receiving Waterval 

River 

Conduct biomonitoring and water 

quality monitoring of Waterval 

River and its tributaries according 

to a biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

appropriate 

management actions; 

ensure compliance with 

WUL and RQO 

Monitor flows in the Waterval 

River and Grootspruit 

RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

appropriate 

management actions; 

ensure compliance with 

WUL and RQO 
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POST CLOSURE PHASE 

Project 

Activity 

Location Potential Impact Mitigation Type 

(Management 

Objective/ Outcome) 

Management Measures Legal 

Requirements/ 

Compliance with 

Standards 

Timeframe for 

Implementation 

Standard to be 

achieved 

Possible decant points after 

closure should be identified at the 

commencement of the project 

and provision should be made for 

a comprehensive long-term plan 

to manage mine water during the 

operational phase and well 

beyond closure. This should 

include treatment options.  

RQO, WUL, 

NEMBA 

Operational, 

Decommissioning 

and Post Closure 

No contamination of 

surface water by mine 

water 

PROPOSED ACTIVITIES 

Underground 

Mining (Block 

8 North) 

Shondoni 

Colliery - 

Block 8 

North 

Reserve 

Water quality deterioration 

and loss of biota due to 

reduced flows in the 

Waterval River 

Prevent ingress and 

subsidence, 

rehabilitate rivers and 

wetlands and improve 

flows and water 

quality in receiving 

watercourses 

Implement a wetland 

management and rehabilitation 

plan for the Waterval River and its 

tributaries. This plan should 

consider risk of subsidence and 

decant post-closure 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Rehabilitate wetlands 

and watercourses 

according to water 

quality and flow 

objectives for the 

Waterval River 

Treat Mine Water to an 

acceptable standard to be 

released back into the 

environment. Provision must be 

made for treatment post-closure 

and potential decant well after 

operations have ceased. 

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Restore flows (and 

thereby also improve 

water quality) in the 

receiving Waterval River. 

Replace water in 

watercourses that has 

been lost to groundwater. 

Manage possible decant 

Maintain partnerships with 

municipalities and townships to 

address water quality issues in 

the Waterval River.  

WUL, RQO, Best 

Practice 

Guidelines 

Operational, 

Decommissioning 

and Post Closure 

Improve water quality in 

the receiving Waterval 

River 

Conduct biomonitoring and water 

quality monitoring of Waterval 

River and its tributaries according 

to a biomonitoring Plan and a 

surface water and groundwater 

monitoring plan.  

WUL, RQO Operational, 

Decommissioning 

and Post Closure 

Detect potential impacts 

to biodiversity timeously 

and implement 

appropriate 

management actions; 

ensure compliance with 

WUL and RQO 


	Prj6403 Sasol Mining Shondoni Colliery Draft EIA Report_June 2021
	EXECUTIVE SUMMARY
	1 INTRODUCTION AND TERMS OF REFERENCE
	2 DETAILS OF ENVIRONMENTAL ASSESSMENT PRACTITIONER
	2.1 DETAILS OF THE EAP WHO PREPARED THE REPORT
	2.2 EXPERTISE OF THE EAP
	2.2.1 Qualifications of the EAP
	2.2.2 Past Experience of the EAP

	2.3 CV OF THE EAP

	3 LOCATION OF THE ACTIVITY/LOCALITY MAP
	3.1 ACTIVITY BACKGROUND
	3.2 CONTACT DETAILS
	3.3 REGIONAL SETTING AND LOCATION OF ACTIVITY
	3.4 DESCRIPTION OF THE PROPERTY
	3.5 DETAILS OF RELEVANT MUNICIPALITY
	3.6 DETAILS OF RELEVANT GOVERNMENT AUTHORITIES
	3.6.1 National Authorities/Agencies/Institutions
	3.6.2 Provincial/Regional Authorities/Agencies/Institutions
	3.6.3 Other Authorities/Agencies/Institutions


	4 SCOPE OF OVERALL SHONDONI ACTIVITIES
	4.1 SUMMARY OF OVERALL ACTIVITIES
	4.2 PROJECT RESOURCE ATTRIBUTES
	4.2.1 Mineral Deposit
	4.2.2 Mineable Seam/ Ore Bodies
	4.2.3 Planned Life of Mine/Facility
	4.2.4 Product Specifications
	4.2.5 Product Market

	4.3 PROJECT MOTIVATION
	4.3.1 Need for Product
	4.3.2 Strategic Importance of the Resource/Product
	4.3.3 Socio-Economic Benefits

	4.4 SHONDONI SHAFT INFRASTRUCTURE AND PROCESS
	4.4.1 General Site Layout
	4.4.1.1 Access Roads
	4.4.1.2 Security Fence and Access
	4.4.1.3 Offices, Workshops and Changehouses
	4.4.1.4 Internal Roads and Parking Areas
	4.4.1.5 Electricity Supply and Substations
	4.4.1.6 Fuel and Oil Storage
	4.4.1.7 Gas Storage
	4.4.1.8 Explosives Off-Load Area

	4.4.2 Mining Operation and Infrastructure
	4.4.2.1 Underground Mining Method
	4.4.2.2 Underground Mining Equipment
	4.4.2.3 Underground Mining Plan
	4.4.2.4 Man and Material Shaft
	4.4.2.5 Ventilation Shaft

	4.4.3 Mine Materials Stockpiles
	4.4.3.1 Topsoil/ Overburden (Waste Rock) Stockpiles
	4.4.3.2 Coal Storage and Conveyance
	4.4.3.3 Coal Throw-Out Area and Stockpile
	4.4.3.4 Stonedust Dump

	4.4.4 Water Management
	4.4.4.1 Potable Water Supply and Storage
	4.4.4.2 Service Water Supply and Storage
	4.4.4.3 Storm Water Management System
	4.4.4.4 Underground/ Mine Water Management
	4.4.4.5 Water Balance

	4.4.5 Waste Management
	4.4.5.1 Mining Residue Disposal
	4.4.5.2 Sewage Treatment Plant
	4.4.5.3 General Waste Disposal
	4.4.5.4 Hazardous Waste Disposal


	4.5 SIMUNYE SHAFT INFRASTRUCTURE AND PROCESS
	4.5.1 General Site Layout
	4.5.1.1 Access Roads
	4.5.1.2 Security Fence and Access
	4.5.1.3 Offices, Workshops and Changehouses
	4.5.1.4 Internal Roads and Parking Areas
	4.5.1.5 Electricity Supply and Substations
	4.5.1.6 Fuel Storage

	4.5.2 Mining Operation and Infrastructure
	4.5.2.1 Underground Mining Method
	4.5.2.2 Underground Mining Equipment
	4.5.2.3 Underground Mining Plan
	4.5.2.4 Man and Material Shaft
	4.5.2.5 Ventilation Shaft

	4.5.3 Mine Materials Stockpiles
	4.5.3.1 Topsoil/ Overburden (Waste Rock) Stockpiles
	4.5.3.2 Coal Storage and Conveyance
	4.5.3.3 Stonedust Dump

	4.5.4 Water Management
	4.5.4.1 Raw/Potable Water Supply and Storage
	4.5.4.2 Service Water Supply and Storage
	4.5.4.3 Storm Water Management System
	4.5.4.4 Underground/ Mine Water Management
	4.5.4.5 Water Balance

	4.5.5 Waste Management
	4.5.5.1 Mine Residue Disposal
	4.5.5.2 Sewage Treatment Plant
	4.5.5.3 General Waste Disposal
	4.5.5.4 Hazardous Waste Disposal


	4.6 PROPOSED ACTIVITIES, INFRASTRUCTURE AND PROCESSES
	4.6.1 Underground Mining in the new Block 8 North Reserve Area
	4.6.2 Ventilation Shafts

	4.7 LISTED AND SPECIFIED ACTIVITIES TRIGGERED
	4.8 PROJECT PHASES, ACTIVITIES AND TIMELINES
	4.8.1 Construction Phase
	4.8.2 Operational Phase
	4.8.3 Decommissioning and Closure Phase
	4.8.4 Post Closure Phase


	5 POLICY AND LEGISLATIVE CONTEXT
	6 NEED AND DESIRABILITY OF THE PROJECT
	7 MOTIVATION FOR PROPOSED DEVELOPMENT FOOTPRINTS
	7.1 DETAILS OF ALTERNATIVES CONSIDERED
	7.1.1 Alternatives Associated with Proposed New Activities

	7.2 DETAILS OF PUBLIC PARTICIPATION FOLLOWED
	7.2.1 The I&AP Database
	7.2.2 Proof of Notifications to Land Owners, Land Occupiers and I&AP’s
	7.2.3 Information provided to I&AP’s
	7.2.4 Public and other Meetings
	7.2.5 The Stakeholder Engagement Programme (SEP) Report

	7.3 SUMMARY OF ISSUES RAISED BY I&AP’S
	7.3.1 Views on Preferred Alternatives
	7.3.2 Views on Existing Environment
	7.3.3 Views on Impacts and Mitigation
	7.3.4 Issues and Concerns Register
	7.3.5 Objections

	7.4 ENVIRONMENTAL BASELINE – TYPE OF ENVIRONMENT AFFECTED
	7.4.1 Socio-Cultural and Socio-Economic Aspects
	7.4.2 Archaeological and Heritage Aspects
	7.4.2.1 Shondoni Colliery - Historical Remains
	7.4.2.2 Shondoni Colliery - Graveyards and Graves
	7.4.2.3 New Block 8 North  - Historical Remains
	7.4.2.4 New Block 8 North - Graveyards and Graves

	7.4.3 Palaeontological Aspects
	7.4.4 Climate and Meteorology
	7.4.4.1 Regional Climate
	7.4.4.2 Temperature
	7.4.4.3 Mean Monthly and Annual Rainfall
	7.4.4.4 Maximum Rainfall Intensities
	7.4.4.5 Mean Monthly Evaporation
	7.4.4.6 Surface Wind Field

	7.4.5 Topography
	7.4.6 Soils, Land Capability and Land Use
	7.4.6.1 Soils, Land Capability and Land Use
	7.4.6.2 Agricultural Sensitivity Assessment

	7.4.7 Geology and Geochemistry Aspects
	7.4.7.1 Regional Geology
	7.4.7.2 Site Geology
	7.4.7.3 Weathering Profile
	7.4.7.4 Dykes and Faults
	7.4.7.5 Mineralogy and Geochemistry

	7.4.8 Groundwater Aspects
	7.4.8.1 Regional Geohydrology
	7.4.8.2 Physical Aquifer Description
	7.4.8.3 Aquifer Matrix (Soil and Geological Matrix)
	7.4.8.4 Aquifer Types (Primary, Weathered, Fractured, Karst)
	7.4.8.5 Aquifer Zones (Unsaturated, Saturated)
	7.4.8.6 Lateral Aquifer Boundaries (Physical, Hydraulic, Arbitrary)
	7.4.8.7 Preferential Groundwater Flow Zones
	7.4.8.8 Hydraulic Aquifer Description
	7.4.8.9 Aquifer Classification
	7.4.8.10 Groundwater Use

	7.4.9 Surface Water Aspects
	7.4.9.1 Hydrological Setting
	7.4.9.2 Catchment Characteristics
	7.4.9.3 Site Specific Sub-catchments
	7.4.9.4 Existing Storm Water Infrastructure
	7.4.9.5 Receiving Water Body
	7.4.9.6 Mean Annual Runoff (MAR)
	7.4.9.7 Average Dry Weather Flows
	7.4.9.8 Flood Peaks and Volumes
	7.4.9.9 Floodlines
	7.4.9.10 Watercourse Alterations
	7.4.9.11 Surface Water Use
	7.4.9.12 Climatic Water Balance
	7.4.9.13 Drainage Density
	7.4.9.14 Surface Water Quality

	7.4.10 Terrestrial Ecology (Plant and Animal Life) Aspects
	7.4.10.1 Flora and Vegetation Communities
	7.4.10.2 Faunal Assemblages

	7.4.11 Aquatic Ecosystems Aspects
	7.4.12 Wetlands Aspects
	7.4.12.1 Vegetation
	7.4.12.2 Freshwater Ecosystem Priority Areas
	7.4.12.3 Provincial Conservation Plans
	7.4.12.4 Wetland Delineation and Typing
	7.4.12.5 Wetland Fauna and Flora
	7.4.12.6 Wetland Present Ecological State (PES)
	7.4.12.7 Wetland Importance & Sensitivity (IS)

	7.4.13 Air Quality Aspects
	7.4.14 Noise Aspects
	7.4.14.1 General State of the Environment
	7.4.14.2 Noise-sensitivities in Block 8 South
	7.4.14.3 Noise-sensitivities in Block 8 North
	7.4.14.4 Baseline Levels
	7.4.14.5 Existing Noise Impacts

	7.4.15 Visual Aspects
	7.4.15.1 Contextual Analysis
	7.4.15.2 Visibility Analysis
	7.4.15.3 Photographic Assessment
	7.4.15.4 Current Visual Character


	7.5 ENVIRONMENTAL AND CURRENT LAND USE MAP
	7.6 ENVIRONMENTAL FEATURES & INFRASTRUCTURE AT NEW SITES/ACTIVITIES
	7.7 ENVIRONMENTAL AND CURRENT LAND USE MAP
	7.8 POTENTIAL IMPACTS ASSOCIATED WITH PROPOSED ACTIVITIES
	7.9 ENVIRONMENTAL IMPACT SIGNIFICANCE ASSESSMENT METHODOLOGY
	7.10 POSITIVE AND NEGATIVE IMPACTS
	7.11 POSSIBLE MITIGATION MEASURES
	7.12 NO ALTERNATIVE SITE MOTIVATION
	7.13 MOTIVATED PREFERRED ALTERNATIVE SITE

	8 IMPACT AND RISK ASSESSMENT PROCESS
	8.1 ENVIRONMENTAL IMPACT AND RISKS IDENTIFIED
	8.2 SIGNIFICANCE ASSESSMENT
	8.3 EXTENT TO WHICH IMPACTS AND RISKS COULD BE AVOIDED

	9 IMPACT AND RISK SIGNIFICANCE ASSESSMENT
	9.1 PROJECT ACTIVITIES, ASPECTS AND IMPACTS
	9.2 IMPACT AND RISK ASSESSMENT
	9.2.1 Construction Phase (Proposed Activities)
	9.2.2 Operational Phase
	9.2.3 Decommissioning Phase
	9.2.4 Post Closure Phase

	9.3 CUMULATIVE IMPACT AND RISK ASSESSMENT

	10 SUMMARY OF SPECIALIST REPORTS
	11 ENVIRONMENTAL IMPACT STATEMENT
	11.1 SUMMARY OF KEY FINDINGS OF ENVIRONMENTAL IMPACT ASSESSMENT
	11.1.1 Construction Phase
	11.1.2 Operational Phase
	11.1.3 Decommissioning and Closure Phase
	11.1.4 Post Closure Phase

	11.2 FINAL SITE MAP
	11.3 SUMMARY OF POSITIVE AND NEGATIVE IMPLICATIONS

	12 PROPOSED IMPACT MANAGEMENT OBJECTIVES/OUTCOMES
	13 FINAL PROPOSED ALTERNATIVES
	14 ASPECTS FOR INCLUSION AS CONDITIONS OF AUTHORIZATION
	15 ASSUMPTIONS, UNCERTAINTIES AND GAPS IN KNOWLEDGE
	16 REASONED OPINION FOR AUTHORISATION
	16.1 REASONS FOR AUTHORISATION
	16.2 CONDITIONS TO BE INCLUDED IN AUTHORISATION
	16.2.1 Conditions to be included in the EMPr
	16.2.2 Rehabilitation Requirements


	17 PERIOD OF ENVIRONMENTAL AUTHORIZATION
	18 CONFIRMATION OF UNDERTAKING IN EMPR
	19 FINANCIAL PROVISION
	19.1 QUANTUM REQUIRED TO MANAGE AND REHABILITATE THE ENVIRONMENT IN RESPECT OF REHABILITATION
	19.2 DETERMINATION OF THE QUANTUM
	19.2.1 General Background
	19.2.2 Closure Cost Methodology
	19.2.3 General Assumptions

	19.3 CONFIRM FUNDS TO BE AVAILABLE

	20 DEVIATIONS FROM SCOPING REPORT AND PLAN OF STUDY
	20.1 DEVIATIONS FROM IMPACT ASSESSMENT METHODOLOGY
	20.2 MOTIVATION FOR DEVIATION

	21 OTHER INFORMATION REQUIRED BY THE COMPETENT AUTHORITY
	21.1 IMPACT ON SOCIO-ECONOMIC CONDITIONS OF DIRECTLY AFFECTED PERSONS
	21.2 IMPACT ON THE NATIONAL ESTATE (SECTION 3(2) OF THE NHRA)
	21.2.1 Legislation Relevant to Heritage Resources
	21.2.2 Heritage Impact Assessment (HIA) Studies
	21.2.3 HIA for Shondoni Colliery
	21.2.4 Regulations relevant to Shondoni Colliery
	21.2.5 Chance Find Procedure


	22 REQUIREMENTS IN TERMS OF SECTION 24(4)(a) AND (b) OF THE ACT

	Part A EIAR APPENDICES
	APPENDIX 2 A
	APPENDIX 3 A 
	APPENDIX 3 B 
	APPENDIX 3 C
	APPENDIX 7 A 
	APPENDIX 7 B 
	APPENDIX 7 C
	APPENDIX 7 D
	APPENDIX 7 E 
	APPENDIX 7 F 
	APPENDIX 7 G 
	APPENDIX 7 H 
	APPENDIX 7 I 
	APPENDIX 7 J
	APPENDIX 7 K
	APPENDIX 7 L 
	APPENDIX 7 M 
	APPENDIX 7 N 
	APPENDIX 7 O
	APPENDIX 7 P 
	APPENDIX 7 Q 
	APPENDIX 7 R 
	APPENDIX 7 S 
	APPENDIX 7 T 
	APPENDIX 19 A


