
Proposed Matjhabeng Solar PV with BESS Project: Phase 1 and Phase 2 Power Lines BAR (Draft) 

 

August 2021  Appendices 
 

 

 

 

 

 

 

 

 

APPENDIX G 

 

 

 

SPECIALISTS’ REPORTS 

 

 

 

 

 

 



Proposed Matjhabeng Solar PV with BESS Project: Phase 1 and Phase 2 Power Lines BAR (Draft) 

 

August 2021  Appendices 
 

 

 

 

 

 

 

 

 

 

APPENDIX G1: Water Resources Impact Assessment 

 



 

 

WATER RESOURCE ASSESSMENT FOR 

THE PROPOSED MATJHABENG 

SUBSTATIONS AND POWERLINES, 

REPORT 2 

WELKOM, FREE STATE 

November 2020 

CLIENT 

 

Prepared by: 

The Biodiversity Company 

Cell: +27 81 319 1225 

Fax: +27 86 527 1965 

info@thebiodiversitycompany.com 

www.thebiodiversitycompany.com 

mailto:info@thebiodiversitycompany.com


Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines  

info@thebiodiversitycompany.com 

ii 

 

 

  

Report Name 
WATER RESOURCE ASSESSMENT FOR THE PROPOSED MATJHABENG SUBSTATIONS 

AND POWERLINES, REPORT 2 

Submitted to 

 

Report Writer & 
Reviewer 

Andrew Husted 
 

Andrew Husted is Pr Sci Nat registered (400213/11) in the following fields of practice: Ecological 
Science, Environmental Science and Aquatic Science. Andrew is an Aquatic, Wetland and 
Biodiversity Specialist with more than 12 years’ experience in the environmental consulting field. 
Andrew has completed numerous wetland training courses, and is an accredited wetland 
practitioner, recognised by the DWS, and also the Mondi Wetlands programme as a competent 
wetland consultant. 

Declaration 

The Biodiversity Company and its associates operate as independent consultants under the 
auspice of the South African Council for Natural Scientific Professions. We declare that we have 
no affiliation with or vested financial interests in the proponent, other than for work performed 
under the Environmental Impact Assessment Regulations, 2017. We have no conflicting interests 
in the undertaking of this activity and have no interests in secondary developments resulting from 
the authorisation of this project. We have no vested interest in the project, other than to provide a 
professional service within the constraints of the project (timing, time and budget) based on the 
principals of science. 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

iii 

Table of Contents 

1 Introduction & Background ............................................................................................. 1 

2 Document Structure ....................................................................................................... 4 

3 Terms of Reference ....................................................................................................... 5 

4 Project Area ................................................................................................................... 5 

5 Legislative and Policy Framework .................................................................................. 7 

5.1 National Water Act (Act No. 36 of 1998) ................................................................. 7 

5.2 National Environmental Management Act (Act No. 107 of 1998) ............................. 7 

6 Assumptions, Uncertainties and Gaps in Knowledge ..................................................... 8 

7 Methodologies ............................................................................................................... 8 

7.1 Wetland Assessment .............................................................................................. 8 

7.1.1 Wetland Identification and Mapping ................................................................. 8 

7.1.2 Present Ecological Status ................................................................................ 9 

7.1.3 Ecological Importance and Sensitivity ............................................................ 10 

7.1.4 Determining Buffer Requirements .................................................................. 10 

8 Receiving Environment ................................................................................................ 10 

8.1 Background Information ........................................................................................ 10 

8.2 Aerial Imagery ....................................................................................................... 12 

8.3 National Freshwater Ecosystem Priority Area Status ............................................ 12 

8.4 Sub Quaternary Reaches...................................................................................... 14 

8.5 Spatially Sensitive Mapping .................................................................................. 15 

8.5.1 National Biodiversity Assessment Wetlands and Rivers ................................. 16 

8.6 Strategic Water Source Areas ............................................................................... 19 

8.7 Inland Water ......................................................................................................... 20 

9 Wetland Assessment ................................................................................................... 22 

9.1 Classification ......................................................................................................... 22 

9.2 Hydrogeomorphic Setting ...................................................................................... 30 

9.3 Soils ...................................................................................................................... 30 

9.4 Wetland Health ..................................................................................................... 35 

9.5 Ecological Importance and Sensitivity ................................................................... 37 

9.6 Wetland Ecosystem Services ................................................................................ 38 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

iv 

10 Buffer Assessment ................................................................................................... 39 

11 Sensitivity Assessment ............................................................................................. 40 

12 Risk / Impact Assessment ........................................................................................ 45 

12.1 Recommendations ................................................................................................ 51 

13 Conclusion ............................................................................................................... 51 

14 References ............................................................................................................... 52 

15 Appendix A: Ecological Ratings ................................................................................ 54 

16 Appendix B: Specialist declarations .......................................................................... 55 

 

Tables 

Table 7-1 The Present Ecological Status categories (Macfarlane et al., 2009) ............... 10 

Table 7-2 Description of Ecological Importance and Sensitivity categories .................... 10 

Table 8-1 The desktop information pertaining to the Sub Quaternary Reaches ............. 15 

Table 8-2 Sensitivity features associated with Aquatic Theme Biodiversity Combined 

Sensitivity for Phase 2 (National Web based Environmental Screening Tool) ..................... 16 

Table 9-1 Wetland classification as per SANBI guideline (Ollis et al. 2013) ................... 22 

Table 9-2 Summary of the scores for the Phase 1: Seep ............................................... 35 

Table 9-3 Summary of the scores for the Phase 1: Depressions .................................... 35 

Table 9-4 Summary of the scores for the Phase 2: Unchanneled valley bottom ............. 35 

Table 9-5 Summary of the scores for the Phase 2: Seeps ............................................. 36 

Table 9-6 Summary of the scores for the Phase 2: Depression (HGM 5, 10 & 11) ......... 36 

Table 9-7 Summary of the scores for the Phase 2: Depression (HGM 8 & 9) ................. 36 

Table 9-8 Summary of the scores for the Phase 2: Depression (remaining units) .......... 36 

Table 9-9 Preliminary rating of the hydrological benefits likely to be provided by a wetland 

based on its particular HGM type (Kotze et al., 2009) ......................................................... 38 

Table 10-1 Post-mitigation buffer requirement ................................................................. 40 

Table 12-1 DWS Risk Impact Matrix for the proposed project (Andrew Husted Pr Sci Nat 

400213/11)  ...................................................................................................................... 47 

 

Figures 

Figure 1-1 The project area and layout ............................................................................. 2 

Figure 1-2 The project area and layout ............................................................................. 3 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

v 

Figure 4-1 Locality map of the project area ....................................................................... 6 

Figure 7-1 Cross section through a wetland, indicating how the soil wetness and vegetation 

indicators change (Ollis et al., 2013). .................................................................................... 9 

Figure 8-1 Phase 1 wetland delineation (Limosella Consulting, 2015)............................. 11 

Figure 8-2 Phase 2 wetland delineation (Limosella Consulting, 2015)............................. 11 

Figure 8-3 A 1: 50 000 Ortho map reviewed for Phase 1................................................. 12 

Figure 8-4 Illustration of NFEPAs within the project area (indicated by red rectangle) ..... 13 

Figure 8-5 Layout of the proposed development area for Phase 1 in relation to the National 

Freshwater Priority Areas .................................................................................................... 13 

Figure 8-6 Layout of the proposed development area for Phase 2 in relation to the National 

Freshwater Priority Areas .................................................................................................... 14 

Figure 8-7 Aquatic Theme Biodiversity Combined Sensitivity of Phase 1 (National Web 

based Environmental Screening Tool) ................................................................................ 15 

Figure 8-8 Aquatic Theme Biodiversity Combined Sensitivity of Phase 2 (National Web 

based Environmental Screening Tool) ................................................................................ 16 

Figure 8-9  The Phase 1 project area in relation to the wetlands and rivers threat status 

(NBA, 2018).  ...................................................................................................................... 17 

Figure 8-10  The Phase 2 project area in relation to the wetlands and rivers threat status 

(NBA, 2018)  ................................................................................................................... 18 

Figure 8-11 The Phase 1 project area in relation to the wetlands and rivers protection level 

(NBA, 2018)  ................................................................................................................... 18 

Figure 8-12 The Phase 2 project area in relation to the wetlands and rivers protection level 

(NBA, 2018)  ................................................................................................................... 19 

Figure 8-13 The project areas in relation to the SWSA .................................................. 20 

Figure 8-14 The Phase 1 project area in relation to the inland water data ..................... 21 

Figure 8-15 The Phase 2 project area in relation to the inland water data ..................... 21 

Figure 9-1 Photographs of wetlands identified for the assessment A) Dams, B & E) Relic 

depression, C& D) Depressions, F & G) Unchanneled valley bottom .................................. 23 

Figure 9-2 Desktop delineation within the 500 m regulated area for Phase 1 .................. 24 

Figure 9-3 Desktop delineation within the 500 m regulated area for Phase 2 .................. 25 

Figure 9-4 Wetland delineation for Phase 1 .................................................................... 26 

Figure 9-5 Wetland delineation for Phase 2 (south) ........................................................ 27 

Figure 9-6 Wetland delineation for Phase 2 (Central) ...................................................... 28 

Figure 9-7 Wetland delineation for Phase 2 (North) ........................................................ 29 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

vi 

Figure 9-8 Amalgamated diagram of the wetland units, highlighting the dominant water 

inputs, throughputs and outputs, SANBI guidelines (Ollis et al. 2013) ................................. 30 

Figure 9-9 Cross section of soil profiles (SASA, 1999) .................................................... 31 

Figure 9-10 Examples of some of the wetland indicators detected on site A) Vertic, B) 

Orthic with signs of wetness, C) Gleyic, D) Melanic, E & F) Albic ........................................ 32 

Figure 9-11 Example of the Clovelly soil form, (SASA, 1999) ........................................ 33 

Figure 9-12 Soil form delineation for the local area (Dr Andries Gouws) ........................ 34 

Figure 9-13 Examples of some the impacts influencing the PES ratings A) Transport 

routes, B) Powerlines, C) Mining activities, D) Causeways and crossings, E) Crop farming, F) 

Stormwater management, G) Infrastructure development ................................................... 37 

Figure 9-14 Ecological Importance and Sensitivity, (A) numbers and (B) area of wetlands 

classified under each of the four EIS classes within the 40 m corridor project area ............. 38 

Figure 11-1 Wetland sensitivity for Phase 1 ................................................................... 41 

Figure 11-2 Wetland sensitivity for Phase 2 (south) ....................................................... 42 

Figure 11-3 Wetland sensitivity for Phase 2 (Central) .................................................... 43 

Figure 11-4 Wetland sensitivity for Phase 2 (North) ....................................................... 44 

Figure 12-1 Existing powerline towers in relation to the buffer area within the 40 m corridor

  ................................................................................................................... 45 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

1 

1 Introduction & Background 

The Biodiversity Company was commissioned to conduct freshwater ecology studies for the 

proposed Matjhabeng substations and powerlines. The following summary is as per the Nemai 

(2020) project description: 

Electricity generation sources need to be diversified to ensure security of supply and reduction 

in the carbon footprint created by the current heavy reliance of South Africa on coal to produce 

electricity. 

SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 

MW Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System 

(BESS), which is located north and south of the town of Odendaalsrus in the Free State 

Province. The proposed Project will be developed to serve the Matjhabeng Local Municipality’s 

energy requirements and will generate power for delivery to the local/national grid. 

The proposed utility-scale Project will be developed in the following two (2) phases: 

• Phase 1: 200MW PV with 40 MW (160 MWh) BESS on the Project site located south of 

Odendaalsrus (hereinafter referred to as “Phase 1 Site”); and 

• Phase 2: 200MW PV with 40 MW (160 MWh) BESS on the Project site located north of 

Odendaalsrus (hereinafter referred to as “Phase 2 Site”). 

The electricity generated by the proposed project will be injected into the existing Eskom 132 

kV distribution system as follows (Nemai Scoping Report, 2020): 

• Phase 1:  

o New 132kV power lines between the on-site substation and the grid connection 

point at the existing Eskom Euclid Substation located to the south-east of the 

Phase 1 Site (Figure 1-1). 

• Phase 2:  

o Northern and western blocks – new 132kV power lines between the on-site 

substations and the grid connection points at the existing Eskom Grootkop 

Substation located to the north of the Phase 2 Site; and 

o South-eastern block – new 132kV power line between the on-site substation and 

the grid connection point at the existing Eskom Geduld Substation located to the 

south-east of the Phase 2 Site (Figure 1-2). 

This baseline assessment has taken cognisance of the recently published Government Notice 

320 in terms of NEMA dated 20 March 2020: “Procedures for the Assessment and Minimum 

Criteria for Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) 

and 44 of the National Environmental Management Act, 1998, when applying for Environmental 

Authorisation” (DWS, 2020a). 

According to the National Web based Environmental Screening Tool the combined aquatic 

biodiversity for the project area for Phase 1 is classified as having a low sensitivity, while Phase 

2 has a low sensitivity with small portions of very high sensitivity. Therefore, the assessments 
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are jointly presented in this study for the minimum report content requirements for a very high 

sensitivity rating. 

 

Figure 1-1 The project area and layout 
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Figure 1-2 The project area and layout 
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2 Document Structure 

The table below provides the NEMA (2014) Requirements for Ecological Assessments, and also 

the relevant sections in the reports where these requirements are addressed: 

GNR 326  Description Section 

Appendix 6 (a) 

A specialist report prepared in terms of these Regulations must contain— 
details of— 

i. the specialist who prepared the report; and 
ii. the expertise of that specialist to compile a specialist report including a curriculum 

vitae; 

Page ii. 
Appendix B 

Appendix 6 (b) 
A declaration that the specialist is independent in a form as may be specified by the competent 
authority; 

Appendix B 

Appendix 6 (c) An indication of the scope of, and the purpose for which, the report was prepared; Section 1 & 3 

Appendix 6 (cA) An indication of the quality and age of base data used for the specialist report; None 

Appendix 6 (cB) 
A description of existing impacts on the site, cumulative impacts of the proposed development 
and levels of acceptable change; 

Section 9 & 12 

Appendix 6 (d) 
The duration, date and season of the site investigation and the relevance of the season to the 
outcome of the assessment; 

Section 1 & 9 

Appendix 6 (e) 
A description of the methodology adopted in preparing the report or carrying out the specialised 
process inclusive of equipment and modelling used; 

Section 7 

Appendix 6 (f) 
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; 

Section 9 & 11 

Appendix 6 (g) An identification of any areas to be avoided, including buffers; Section 10 & 11 

Appendix 6 (h) 
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; 

Section 10 

Appendix 6 (i) A description of any assumptions made and any uncertainties or gaps in knowledge; Section 6 

Appendix 6 (j) 
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; 

Section 9, 10 & 11 

Appendix 6 (k) Any mitigation measures for inclusion in the EMPr; Section 12 

Appendix 6 (l) Any conditions for inclusion in the environmental authorisation; Section 12 

Appendix 6 (m) Any monitoring requirements for inclusion in the EMPr or environmental authorisation; None 

Appendix 6 (n) 

A reasoned opinion— 
i. [as to] whether the proposed activity, activities or portions thereof should be 

authorised; 
     (iA) regarding the acceptability of the proposed activity or activities; and 

ii. if the opinion is that the proposed activity, activities 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; 

Section 13 

Appendix 6 (o) 
A description of any consultation process that was undertaken during the course of preparing the 
specialist report; 

None 

Appendix 6 (p) 
A summary and copies of any comments received during any consultation process and where 
applicable all responses thereto; and 

None 

Appendix 6 (q) Any other information requested by the competent authority. None 
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3 Terms of Reference 

The following tasks were completed in fulfilment of the terms of reference for this study: 

• Review of existing desktop information and literature; 

• Determining the integrity and functionality of the water resources; 

• An impact assessment for the proposed activities; and 

• The prescription of mitigation measures, and recommendations for identified risks. 

4 Project Area  

The project is located in the north-western part of the Free State Province and falls within the 

Matjhabeng Local Municipality and Lejweleputswa District Municipality. The Phase 1 and Phase 

2 areas are located south and north of Odendaalsrus, respectively. The sites are easily 

accessible from the north and south by the R30 arterial road (traversing both sites) and from the 

east and west via the R34 arterial road. 

Both of the Phase 1 and Phase 2 Sites are located on municipal owned land that was previously 

used for mining purposes. The sites have been secured and the Matjhabeng Local Municipality 

has entered into a Long-Term Land Lease Agreement with the Applicant. Although there is an 

existing mining right by Harmony Gold Mining Company Ltd on the area in question, a consent 

letter was received from the mining company. There is also a Tripartite and Rehabilitation 

Agreement between Harmony Gold Mining Company Ltd, Matjhabeng Local Municipality and 

the Applicant related to the rehabilitation obligations (Nemai Scoping report, 2020). 

The watercourses associated with the Phase 1 development are located in the C43B quaternary 

catchment, within the Vaal Water Management Area (NWA, 2016). The Phase 2 development 

is located in the C25B quaternary catchment. The relevant Sub-Quaternary Reaches (SQRs) 

are the C43B-2578, and C25B-2337 and C25B-2423, for Phase 1 and Phase 2, respectively. 

The land uses surrounding the project area includes agricultural activities, urban development 

and limited mining activities between natural (open) land situated between the watercourses. 

Land use within a catchment influences the ecological integrity of the associated watercourses. 

A locality map of the project area is shown in Figure 4-1. 
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Figure 4-1 Locality map of the project area 
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5 Legislative and Policy Framework 

5.1 National Water Act (Act No. 36 of 1998) 

The Department of Water & Sanitation (DWS) is the custodian of South Africa’s water 

resources and therefore assumes public trusteeship of water resources, which includes 

watercourses, surface water, estuaries, or aquifers. The National Water Act (NWA) (Act No. 

36 of 1998) allows for the protection of water resources, which includes: 

• The maintenance of the quality of the water resource to the extent that the water 

resources may be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; and 

• The rehabilitation of the water resource. 

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 NWA recognises that the entire ecosystem, and not just the water itself, and any given 

water resource constitutes the resource and as such needs to be conserved. No activity may 

therefore take place within a watercourse unless it is authorised by the DWS. 

For the purposes of this project, a wetland area is defined according to the NWA (Act No. 36 

of 1998): “Land which is transitional between terrestrial and aquatic systems where the water 

table is usually at or near the surface, or the land is periodically covered with shallow water, 

and which land in normal circumstances supports or would support vegetation typically 

adapted to life in saturated soil”. 

Wetlands have one or more of the following attributes to meet the NWA wetland definition 

(DWAF, 2005): 

• A high water table that results in the saturation at or near the surface, leading to 

anaerobic conditions developing in the top 50 cm of the soil; 

• Wetland or hydromorphic soils that display characteristics resulting from prolonged 

saturation, i.e. mottling or grey soils; and 

• The presence of, at least occasionally, hydrophilic plants, i.e. hydrophytes (water 

loving plants). 

5.2 National Environmental Management Act (Act No. 107 of 1998) 

The National Environmental Management Act (NEMA) (Act 107 of 1998) and the associated 

Regulations as amended in April 2017, states that prior to any development taking place within 

a wetland or riparian area, an environmental authorisation process needs to be followed. This 
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could follow either the Basic Assessment Report (BAR) process or the EIA process depending 

on the scale of the impact. 

6 Assumptions, Uncertainties and Gaps in Knowledge 

The following aspects were considered as limitations: 

• Only a single season survey was conducted for the respective studies, this would 

constitute a wet season survey; 

• Due to the nature of the water resources, a comprehensive wetland assessment was 

achieved for the project, supported by a desktop aquatic ecology study; 

• The use of soil and vegetation indicators for wetland delineation was limited in places 

where longstanding and intense crop cultivation was present; 

• This assessment has not assessed any temporal trends for the project; 

• Due to the scale of the project, wetland delineation was limited to a 40 m corridor for 

detailed field-based delineation while wetlands beyond this (within the 500 m regulated 

area) were desktop delineated; and 

• The GPS used for water resource delineations is accurate to within five meters. 

Therefore, the wetland delineation plotted digitally may be offset by at least five meters 

to either side. 

7 Methodologies 

A survey was conducted in early November 2020, would constitute a wet season assessment. 

Methodology descriptions employed for the study are provided below. 

7.1 Wetland Assessment 

The following information sources were considered for the desktop assessment; 

• Aerial imagery (Google Earth Pro); 

• Land Type Data (Land Type Survey Staff, 1972 - 2006); 

• South African Inventory of Inland Aquatic Ecosystems (Van Deventer et al., 2019); 

• The National Freshwater Ecosystem Priority Areas (Nel et al., 2011);  

• Contour data (5m); and 

• South African Inventory of Inland Aquatic Ecosystems (SAIIAE) (Van Deventer et al., 

2018). 

7.1.1 Wetland Identification and Mapping 

The National Wetland Classification Systems (NWCS) developed by the South African 

National Biodiversity Institute (SANBI) was considered for this study. This system comprises 

a hierarchical classification process of defining a wetland based on the principles of the 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

9 

hydrogeomorphic (HGM) approach at higher levels. In addition, the method also includes the 

assessment of structural features at the lower levels of classification (Ollis et al., 2013).  

The wetland areas are delineated in accordance with the DWAF (2005) guidelines, a cross 

section is presented in Figure 7-1. The outer edges of the wetland areas were identified by 

considering the following four specific indicators: 

• The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands 

are more likely to occur; 

• The Soil Form Indicator identifies the soil forms, as defined by the Soil Classification 

Working Group (1991), which are associated with prolonged and frequent saturation. 

o The soil forms (types of soil) found in the landscape were identified using the 

South African soil classification system namely; Soil Classification: A 

Taxonomic System for South Africa (Soil Classification Working Group, 1991); 

• The Soil Wetness Indicator identifies the morphological "signatures" developed in the 

soil profile as a result of prolonged and frequent saturation; and 

• The Vegetation Indicator identifies hydrophilic vegetation associated with frequently 

saturated soils. 

Vegetation is used as the primary wetland indicator. However, in practise the soil wetness 

indicator tends to be the most important, and the other three indicators are used in a 

confirmatory role. 

 

Figure 7-1 Cross section through a wetland, indicating how the soil wetness and vegetation 
indicators change (Ollis et al., 2013). 

7.1.2 Present Ecological Status 

The overall approach is to quantify the impacts of human activity or clearly visible impacts on 

wetland health, and then to convert the impact scores to a PES score. This takes the form of 

assessing the spatial extent of impact of individual activities/occurrences and then separately 

assessing the intensity of impact of each activity in the affected area. The extent and intensity 

are then combined to determine an overall magnitude of impact. The Present State categories 

are provided in Table 7-1. 
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Table 7-1 The Present Ecological Status categories (Macfarlane et al., 2009) 

Impact 

Category 
Description Impact Score Range PES 

None Unmodified, natural 0 to 0.9 A 

Small 

Largely Natural with few modifications. A slight change in ecosystem 

processes is discernible and a small loss of natural habitats and biota may 

have taken place. 

1.0 to 1.9 B 

Moderate 

Moderately Modified. A moderate change in ecosystem processes and loss 

of natural habitats has taken place, but the natural habitat remains 

predominantly intact. 

2.0 to 3.9 C 

Large 
Largely Modified. A large change in ecosystem processes and loss of 

natural habitat and biota has occurred. 
4.0 to 5.9 D 

Serious 

Seriously Modified. The change in ecosystem processes and loss of natural 

habitat and biota is great, but some remaining natural habitat features are 

still recognizable. 

6.0 to 7.9 E 

Critical 

Critical Modification. The modifications have reached a critical level and the 

ecosystem processes have been modified completely with an almost 

complete loss of natural habitat and biota. 

8.0 to 10 F 

7.1.3 Ecological Importance and Sensitivity 

The method used for the EIS determination was adapted from the method as provided by 

DWS (1999) for floodplains. The method takes into consideration PES scores obtained for 

WET-Health as well as function and service provision to enable the assessor to determine the 

most representative EIS category for the wetland feature or group being assessed. A series 

of determinants for EIS are assessed on a scale of 0 to 4, where 0 indicates no importance 

and 4 indicates very high importance. The mean of the determinants is used to assign the EIS 

category as listed in Table 7-2 (Rountree & Kotze, 2013). 

Table 7-2 Description of Ecological Importance and Sensitivity categories 

EIS Category Range of Mean Recommended Ecological Management Class 

Very High 3.1 to 4.0 A 

High 2.1 to 3.0 B 

Moderate 1.1 to 2.0 C 

Low Marginal < 1.0 D 

7.1.4 Determining Buffer Requirements 

The “Preliminary Guideline for the Determination of Buffer Zones for Rivers, Wetlands and 

Estuaries” (Macfarlane et al., 2014) was used to determine the appropriate buffer zone for the 

proposed activity. 

8 Receiving Environment 

8.1 Background Information 

A wetland scoping study was completed by Limosella Consulting (2015) which was reviewed 

and considered to supplement the findings for this study. The scoping study included the 

delineation of wetland systems, a baseline description, recommended buffers and an impact 

assessment. Figure 8-1 and Figure 8-2 present the wetland delineations for the two project 

phases. 
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Figure 8-1 Phase 1 wetland delineation (Limosella Consulting, 2015) 

 

Figure 8-2 Phase 2 wetland delineation (Limosella Consulting, 2015) 
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8.2 Aerial Imagery 

National Geo-Spatial Information (NGI) was reviewed to assist with the identified land uses, 

including wetland areas. A 1:50 000 Orthophoto map series was reviewed, an example of this 

for Phase 1 is presented below (Figure 8-3). Google Earth imagery was also reviewed and 

considered to support the aerial investigation. 

 

Figure 8-3 A 1: 50 000 Ortho map reviewed for Phase 1 

8.3 National Freshwater Ecosystem Priority Area Status 

The National Freshwater Ecosystem Priority Areas (NFEPA) database forms part of a 

comprehensive approach for the sustainable and equitable development of South Africa’s 

scarce water resources. This database provides guidance on how many rivers, wetlands and 

estuaries, and which ones, should remain in a natural or near-natural condition to support the 

water resource protection goals of the NWA. This directly applies to the NWA, which feeds 

into Catchment Management Strategies, water resource classification, reserve determination, 

and the setting and monitoring of resource quality objectives (Nel et al. 2011). The NFEPAs 

are intended to be conservation support tools and envisioned to guide the effective 

implementation of measures to achieve the National Environment Management Biodiversity 

Act’s biodiversity goals (Act No.10 of 2004) (NEM:BA), informing both the listing of threatened 

freshwater ecosystems and the process of bioregional planning provided for by this Act (Nel 

et al., 2011). According to Nel et al. (2011), in the Phase 1 project area one partial FEPA 

wetland can be found in the 500 m regulated area, while in the Phase 2 project area no FEPA 

wetlands can be found (Figure 8-4, Figure 8-5 and Figure 8-6). 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

13 

Conserving the ecological functioning within the project related SQRs (C43B-2578, C25B-

2337 and C25B-2423) will aid in the protection of riverine and wetland habitat supporting fish 

species occurring within the entire catchment and water quality for the downstream aquatic 

and terrestrial biota. The SQR’s in which human activities occur need to be managed to 

maintain water quality and prevent further degradation of downstream water resources in order 

to contribute to national biodiversity goals and support sustainable use of water resources.  

Figure 8-4 Illustration of NFEPAs within the project area (indicated by red rectangle) 

 

Figure 8-5 Layout of the proposed development area for Phase 1 in relation to the National 
Freshwater Priority Areas 
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Figure 8-6 Layout of the proposed development area for Phase 2 in relation to the National 
Freshwater Priority Areas 

8.4 Sub Quaternary Reaches 

The desktop PES of the Sand River tributary SQR associated with the Phase 1 was undefined, 

however the nearest classed SQR with similar land use was used for desktop data. This SQR 

was a class E or seriously modified in 2014, this has further been affected and in 2018 was 

classified as a class F. The seriously modified state of each reach is attributed to large to 

serious impacts to instream habitat, wetland and riparian zone continuity, flow modifications 

and serious potential impacts on physico-chemical conditions (water quality). The factors 

influencing the current PES status for the catchment includes: urban area and associated land 

use activities, industrial and mining activities, irrigation, road network, slimes dams, 

wastewater treatment works and return flows, alien vegetation, instream weirs and dams. 

The two Sandspruit SQRs associated with the Phase 2 project area were classified as class 

C in 2014 and in 2018 when the classification was reassessed it was still a class C. The 

ecological importance and sensitivity of the river reaches were all rated as moderate. The 

moderately modified state of each reach is attributed to small to large impacts to instream 

habitat, wetland and riparian zone continuity, flow modifications and large potential impacts 

on physico-chemical conditions (water quality). The factors influencing the current PES status 

for the catchment includes: Road network, degraded lands, human settlements, wastewater 

treatment works and return flows, and agricultural activities. 
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Table 8-1 The desktop information pertaining to the Sub Quaternary Reaches 

Component/Catchment 
C43B-2578 (Phase 1) 
Sand River tributary 

C25B-2337 (Phase 2) 
Sandspruit 

C25B-2423 (Phase 2)  
Sandspruit 

Present Ecological Status (2014) Class E Class C Class C 

Present Ecological Status (2018) Class F Class C Class C 

Ecological Importance Class Moderate Moderate Moderate 

Ecological Sensitivity Moderate Moderate Moderate 

8.5 Spatially Sensitive Mapping 

According to the National Web based Environmental Screening Tool the combined aquatic 

biodiversity for the area of Phase 1 is classified as having mostly a low sensitivity rating (Figure 

8-7) while the combined aquatic biodiversity for the area of Phase 2 is classified as having 

mostly a low sensitivity rating, with small areas classified as very high sensitivity (Figure 8-8 

and Table 8-2).  

 

Figure 8-7 Aquatic Theme Biodiversity Combined Sensitivity of Phase 1 (National Web based 
Environmental Screening Tool) 
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Figure 8-8 Aquatic Theme Biodiversity Combined Sensitivity of Phase 2 (National Web based 
Environmental Screening Tool) 

Table 8-2 Sensitivity features associated with Aquatic Theme Biodiversity Combined Sensitivity 
for Phase 2 (National Web based Environmental Screening Tool) 

Sensitivity Features 

Very High Wetlands and Estuaries 

Given the extent of wetlands within the project footprint, it is recommended that the wetland 

sensitivities be considered jointly with the aquatic sensitivities as these systems are 

interconnected in a hydrological sense. 

8.5.1 National Biodiversity Assessment Wetlands and Rivers 

This spatial dataset is part of the South African Inventory of Inland Aquatic Ecosystems 

(SAIIAE) which was released as part of the National Biodiversity Assessment (NBA) 2018. 

National Wetland Map 5 includes inland wetlands and estuaries, associated with river line data 

and many other data sets within the South African Inventory of Inland Aquatic Ecosystems 

(SAIIAE) 2018.  

In the NBA 2018 the National Freshwater Ecosystem Priority Area (NFEPA) rivers GIS layer 

was used to represent the diversity of rivers nationally. This updated river dataset represent 

200 955 km of river length of which 164 018 km (82%) is situated within South Africa. 

Mainstems make up 76 830 km (47%) of the total length of the South African rivers, and 

tributaries 87 188 km (53%) (Van Deventer et al., 2019; Skowno et al., 2019).  

As per Figure 8-9 and Figure 8-10 it can be seen that the ecosystem threat is: 
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• Phase 1 - LC wetland; and 

• Phase 2 - CR wetland in the south of the project area and a CR river in the north of the 

project area. 

As per Figure 8-11 and Figure 8-12 it can be seen that the protection level is: 

• Phase 1 - Poorly protected wetlands; and 

• Phase 2 – Not protected and poorly protected wetlands and poorly protected 

Sandspruit river. 

 

Figure 8-9  The Phase 1 project area in relation to the wetlands and rivers threat status 
(NBA, 2018). 
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Figure 8-10  The Phase 2 project area in relation to the wetlands and rivers threat status 
(NBA, 2018) 

 

Figure 8-11 The Phase 1 project area in relation to the wetlands and rivers protection level (NBA, 
2018) 
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Figure 8-12 The Phase 2 project area in relation to the wetlands and rivers protection level (NBA, 
2018) 

8.6  Strategic Water Source Areas 

The Strategic Water Source Areas (SWSA) dataset outlines the surface water of south Africa 

as defined by the Water Research Commission (WRC) project (K5/2431) (WRC, 2017). 

Surface Water Areas SWSAs are defined as areas of land that supply a disproportionate (i.e. 

relatively large) quantity of mean annual surface water runoff in relation to their size. Figure 

8-13 shows that the project area falls 59 km form the closest SWSA. 
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Figure 8-13 The project areas in relation to the SWSA 

8.7 Inland Water 

The quarter degree data for the inland waters sets for the quarter degree square “2726” was 

applied to the 500 m regulated area. The Phase 1 project area 500 m regulated does  overlap 

with a non-perennial pan, small portion of a marsh vlei and the end of a drainage line (Figure 

8-14). Phase 2’s 500 m regulated area overlaps with a dam, a number of non-perennial dams, 

a marsh vlei, sewage works and both drainage lines and river lines (Figure 8-15). 
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Figure 8-14 The Phase 1 project area in relation to the inland water data 

 

Figure 8-15 The Phase 2 project area in relation to the inland water data 
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9 Wetland Assessment 

9.1 Classification 

The extent of wetland areas identified and delineated at a desktop level for the two project 

phases, with regards to the 500 m regulation area is presented in Figure 9-2 and Figure 9-3. 

This desktop delineation comprises available datasets and supporting aerial imagery.  

Based on a combination of desktop and in-field delineations, a total of 4 and 18 individual 

natural wetland hydrogeomorphic (HGM) units were identified and delineated within the 40 m 

survey corridor for Phase 1 and Phase 2 respectively. Two non-HGM types are associated 

with Phase 2, and also three relic depressions. The dams are regarded as artificial systems 

and have been delineated for the purposes of the study, but no further ecological or functional 

assessment was undertaken for these systems. Photographs of some of the HGM types 

identified for the study are presented in Figure 9-1. 

Three (3) relic wetland system were identified, these are located in cultivated areas. Due to 

this, no natural vegetation remains while infilling and other soil disturbances have greatly 

altered the soil profile precluding its reliable identification as wetland. For the purposes of 

practicality, these areas have been referred to as a relic wetland. According to Jobs (2009) 

relic wetlands are systems that display indicators of soil wetness, but these systems are no 

longer a functioning wetland (e.g. relic / historical wetland). In the instance of the potential relic 

wetland area, the soil morphology appears to be inconsistent with the landscape, vegetation, 

or observable hydrology (Jobs, 2009). The extent of these systems has been delineated, but 

no further ecological or functional assessment was undertaken for these systems. 

The location and extent of the delineated wetland systems are presented in Figure 9-4 to 

Figure 9-7. 

Each wetland was classified following the national wetland classification system (level 1-4) as 

per (Ollis et al., 2013) into one of six main types (Table 9-1). These included depressions, 

seepage wetlands and unchanneled valley bottom system. Together these wetlands occupied 

a total of 1.96 ha and 5.89 ha within the 40 m corridors for Phase 1 and Phase 2 respectively.  

Table 9-1 Wetland classification as per SANBI guideline (Ollis et al. 2013) 

Wetlands 
(n) 

Area (ha) 

Level 1 Level 2 Level 3 Level 4 

System 
DWS 

Ecoregion/s 

NFEPA 
Wet Veg 
Group/s 

Landscape 
Unit 

4A (HGM) 4B 4C 

Phase 1 

1 1.9 
Inland Highveld 

Dry 
Highveld 

Grasslands 
Group 3 

Slope Seep 

With and 
without 

channeled 
outflow 

N/A 

3 0.05 Bench Depression Endorheic 
Without 
outflow 

Phase 2 

3 0.86 

Inland Highveld 

Dry 
Highveld 

Grasslands 
Group 3 

Slope Seep 

With and 
without 

channeled 
outflow 

N/A 

13 2.89 Bench Depression Endorheic 
Without 
outflow 

2 2.13 
Valley-
bottom 

Unchanneled 
valley-bottom 

N/A N/A 
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Figure 9-1 Photographs of wetlands identified for the assessment A) Dams, B & E) Relic depression, C& D) Depressions, F & G) Unchanneled valley 
bottom 
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Figure 9-2 Desktop delineation within the 500 m regulated area for Phase 1 
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Figure 9-3 Desktop delineation within the 500 m regulated area for Phase 2 
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Figure 9-4 Wetland delineation for Phase 1 
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Figure 9-5 Wetland delineation for Phase 2 (south) 
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Figure 9-6 Wetland delineation for Phase 2 (Central) 
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Figure 9-7 Wetland delineation for Phase 2 (North) 
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9.2 Hydrogeomorphic Setting 

Figure 9-8 presents a diagram of the HGM units, showing the dominant movement of water 

into, through and out of the system (Ollis et al., 2013). A description of the wetland HGM unit 

is provided below. 

Channelled valley-bottom wetlands are typically found on valley floors with a clearly defined, 

finite stream channel and lacks floodplain features, referring specifically to meanders. 

Channelled valley-bottom wetlands are known to undergo loss of sediment in cases where the 

wetlands’ slope is high and the deposition thereof in cases of low relief. Unchanneled valley-

bottom (UVB) wetlands are typically found on valley floors where the landscape does not allow 

high energy flows.  

Hillslope seeps are characterised by colluvial movement of material. These systems are fed 

by very diffuse sub-surface flows which seep out at very slow rates, ultimately ensuring that 

no direct surface water connects this wetland with other water courses within the valleys. 

According to Ollis et al. (2013) depressions are often closed or near closed, which increases 

in depth from the perimeter to a central area of greatest depth and within which water typically 

accumulates. 

 

Figure 9-8 Amalgamated diagram of the wetland units, highlighting the dominant water inputs, 
throughputs and outputs, SANBI guidelines (Ollis et al. 2013) 

9.3 Soils 

Soil sampling during the site visit revealed mainly dark orthic topsoils underlain by a gleyed 

horizon which were classified as a Katspruit soil form, although some areas contained a more 

gritty, sandy substrate which was classified as a Kroonstad soil form. Other notable soils forms 
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encountered during the study included Willowbrook and Rensburg forms. Descriptions of 

these dominant soil forms are shown in Figure 9-9 and on site examples shown in Figure 9-10. 

Kroonstad 

 

This soil form was encountered mainly from steynrus to 
Bethlehem. The terrain sett was mid-slope to channel. Saturation 
was typically permanent to seasonal. The soil shows an orthic A 
horizon over an E over a G horizon. The G-horizon acts as a plug 
with virtually no permeability and as a result water moves laterally 
downslope leaching the E-horizon. 

Katspruit: 

 

Widespread associated with a number of permanent zones 
throughout the length of the pipeline route but particularly 
abundant between Mooi River to Bellair KwaZulu-Natal. Midslope 
to channel terrain setting. Permanent. Orthic over G horizon. In the 
Katspruit soil form an orthic A horizon overlies a G horizon which 
is typical moist with grey matrix colours. Mottling may or may not 
occur down to a depth of 50 cm. Many of the Katspruit soils 
associated with the floodplains in the area are not characteristically 
saturated at depth. This is largely the result of incision of the 
stream channel, which serves to drain these areas and also 
reduces the likelihood of overbank topping during flooding rainfall 
and thus reduces the frequency of flooding. The soil profile thus 
dries out.  

Figure 9-9 Cross section of soil profiles (SASA, 1999) 
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Figure 9-10 Examples of some of the wetland indicators detected on site A) Vertic, B) Orthic with 
signs of wetness, C) Gleyic, D) Melanic topsoil, E & F) Albic horizons 

One of the main soil forms identified within the project area during the site visit, was a Clovelly 

soil form. This soil form consists of an Orthic A-horizon on top of a Yellow-Brown Apedal B-

horizon. The Clovelly soil form, according to DWAF (2005), is not necessary described as a 

wetland soil. This soil form can only be classified as a wetland soil if hydromorphic signs are 

picked up within the first 50 cm (from surface), which was not the case. A high amount of soil 

moisture is present within the soil form (hence the presence of hydrophytes), however, the 

typical anaerobic conditions, mottling and gleying are not present within the first 50 cm. These 

finding correlates with the land type database (Land Type Survey Staff, 1972 - 2006) data, 
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which refers to the presence of freely drained, yellow-brown apedal soils. Figure 9-11 

illustrates an example of the Clovelly soil form. The dominance of the Clovelly soil form in the 

local area is consistent with the soil study completed for the project, as depicted in Figure 

9-12. The freely draining aspect of the soil form ensures that signs of hydromorphic indications 

within the first 50 cm are rare. Water infiltrates this system and given the high hydraulic 

conductivity of the soil form, percolates rather deep. However, in this case, water has been 

seeping through the top soil for prolonged periods which has subsequently caused a high 

moisture content.  

 

Figure 9-11 Example of the Clovelly soil form, (SASA, 1999) 
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Figure 9-12 Soil form delineation for the local area (Dr Andries Gouws) 
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9.4 Wetland Health 

Wetland health or present ecological state (PES) ratings for each of the HGM unit clusters 

identified along the respective 40 m corridors for the two phases are provided in the 

subsequent tables. Examples of some of the impacts influencing the integrity of these systems 

are shown in Figure 9-13. The summary of the PES ratings for each of the wetland HGM units 

is provided in Appendix A. 

The PES for the assessed HGM units is presented in in the tables below. The overall wetland 

health Phase 1 ranges from largely modified (class D) to seriously modified (class E). The 

overall wetland health Phase 2 ranges from moderately modified (class C) to seriously 

modified (class E). Examples of some of the impacts influencing these ratings is shown in 

Figure 9-13. 

Table 9-2 Summary of the scores for the Phase 1: Seep 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 5.5 D 

Largely Modified: The hydrology of the system has been altered predominantly due to 
the historical mining and agricultural land use. Aspects which have contributed to 
modifications include i) cultivation of the area, ii) access routes traversing the catchment 
affecting surface flow, iii) hydrological inputs from mining infrastructure, iv) placement of 
servitudes in the catchment, v) infrastructure development in the area, vi) changes to the 
topography caused by local land uses.  

Geomorphology 5.2 D 
Largely Modified: The historical and current land uses have all contributed to structural 
changes to the system. The landscape is undulating, which has been caused by 
excavations, construction and development. 

Vegetation 6.7 E 
Seriously Modified: The local land uses have resulted in the following; i) removal of plant 
/ vegetation cover to accommodate agriculture, ii) establishment of alien vegetation due 
to local disturbances. 

Overall 5.7 D 
Largely Modified. A large change in ecosystem processes and loss of natural habitat and 
biota has occurred. 

Table 9-3 Summary of the scores for the Phase 1: Depressions 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 6.5 E 

Seriously Modified: The hydrology of the system has been altered due to the local 
agricultural land use and the placement of servitudes in the vicinity. Aspects which have 
contributed to modifications include i) farming and tilling in these systems, ii) access 
routes traversing the system, iii) excavations within, or in close proximity to the systems. 

Geomorphology 5.4 D 
Largely Modified: The structure of the depressions is evident, albeit not obvious. The 
local land uses and development in these areas has resulted in changes to the systems. 

Vegetation 7.8 E/F 
Seriously Modified: The local land uses have resulted in the following; i) removal of plant 
/ vegetation cover to accommodate agriculture, ii) establishment of alien vegetation due 
to local disturbances. 

Overall 6.6 E 
Seriously Modified. The change in ecosystem processes and loss of natural habitat and 
biota is great, but some remaining natural habitat features are still recognizable. 

Table 9-4 Summary of the scores for the Phase 2: Unchanneled valley bottom 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 5.5 D 

Largely Modified: The hydrology of the system has been altered due to the local 
agricultural land use and construction within the system. Aspects which have contributed 
to modifications include i) encroachment of farming into the periphery of the system, ii) 
access routes traversing the system and dominant flow paths, iii) livestock accessing the 
system, iv) servitudes traversing the system.  

Geomorphology 3.7 C 
Moderately Modified: Aspects which have contributed to modifications include; i) access 
routes traversing the system and dominant flow paths, iii) altered flows and incisement. 

Vegetation 3.6 C 
Moderately Modified: The local land uses have resulted in the following; i) removal of 
plant / vegetation cover to accommodate agriculture, ii) establishment of alien vegetation 
due to local disturbances. 

Overall 4.4 D 
Largely Modified. A large change in ecosystem processes and loss of natural habitat and 
biota has occurred. 
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Table 9-5 Summary of the scores for the Phase 2: Seeps 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 3.5 C 

Moderately Modified: The hydrology of the system has been altered due to the local land 
use. Aspects which have contributed to modifications include i) encroachment of farming 
into the periphery of the system, ii) mining infrastructure encroaching onto slopes, iii) 
stormwater management and diversions, iv) servitudes traversing the systems.  

Geomorphology 2.8 C 
Moderately Modified: Aspects which have contributed to modifications include; i) 
seepage areas receding due to loss of run-off and interflow, iii) seeps being encroach 
upon for development, resulting in the narrowing of these systems 

Vegetation 2.8 C 
Moderately Modified: The local land uses have resulted in the following; i) removal of 
plant / vegetation cover to accommodate agriculture, mining and development, ii) 
establishment of alien vegetation due to local disturbances. 

Overall 3.1 C 
Moderately Modified. A moderate change in ecosystem processes and loss of natural 
habitats has taken place, but the natural habitat remains predominantly intact.. 

Table 9-6 Summary of the scores for the Phase 2: Depression (HGM 5, 10 & 11) 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 3.5 C 
Moderately Modified: The catchment area has been encroached upon by agricultural 
land use, which has affected the hydrology of the area. Additionally, the nearby access 
route and towers have also contributed to hydrological changes. 

Geomorphology 2.8 C 
Moderately Modified: The structure of the depressions remains largely intact, but the 
catchment has been reduced due to the commercial agricultural activities. 

Vegetation 2.8 C 
Moderately Modified: The local land uses have resulted in the following; i) removal of 
plant / vegetation cover to accommodate agriculture, ii) establishment of alien vegetation 
due to local disturbances. 

Overall 3.1 C 
Moderately Modified. A moderate change in ecosystem processes and loss of natural 
habitats has taken place, but the natural habitat remains predominantly intact.. 

Table 9-7 Summary of the scores for the Phase 2: Depression (HGM 8 & 9) 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 6.5 E 
Seriously Modified: The hydrology of the system has been altered due to the local 
agricultural activities. The systems have been cultivated, with access routes also 
traversing these systems.  

Geomorphology 6.2 E 
Seriously Modified: The systems have been cultivated with the main access route 
traversing the systems. 

Vegetation 5.3 D 
Largely Modified: The local land uses have resulted in the following; i) removal of plant / 
vegetation cover to accommodate agriculture, ii) establishment of alien vegetation due 
to local disturbances. 

Overall 6.1 E 
Seriously Modified. The change in ecosystem processes and loss of natural habitat and 
biota is great, but some remaining natural habitat features are still recognizable. 

Table 9-8 Summary of the scores for the Phase 2: Depression (remaining units) 

Component 
PES 

Score 
PES 

Rating 
Description 

Hydrology 5.5 D 

Largely Modified: The hydrology of the system has been altered due to the local land 
use. Aspects which have contributed to modifications include i) encroachment of farming 
into the periphery of the system, ii) infrastructure encroaching onto slopes, iii) stormwater 
management.  

Geomorphology 2.7 C 
Moderately Modified: The structure of the depressions remains largely intact, but the 
catchment has been reduced due to the commercial agricultural activities, and also the 
development of the area. 

Vegetation 5.2 D 
Largely Modified: The local land uses have resulted in the following; i) removal of plant / 
vegetation cover to accommodate agriculture, mining and development, ii) establishment 
of alien vegetation due to local disturbances. 

Overall 4.6 D 
Largely Modified. A large change in ecosystem processes and loss of natural habitat and 
biota has occurred. 
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Figure 9-13 Examples of some the impacts influencing the PES ratings A) Transport routes, B) 
Powerlines, C) Mining activities, D) Causeways and crossings, E) Crop farming, F) Stormwater 

management, G) Infrastructure development 

9.5 Ecological Importance and Sensitivity 

The Ecological Importance and Sensitivity ratings for each of the wetland HGM units is 

provided in Appendix A. Several factors were considered when establishing the EIS of the 

various wetlands. Regional to national scale considerations included NFEPA river or wetland 

status, protected areas as well as Ramsar wetlands. Local considerations included habitat 

integrity and diversity, likelihood of supporting conservation important species and potential 

for hosting significant congregations of local or migratory species. None of the systems 

traversed by the corridor route are class 1 wetland or river FEPAs nor are the Ramsar sites 

and none fall within any statutorily protected areas. According to the SAIIAE dataset the 

wetlands that are traversed by the corridor are classified as Least Concern. 

The EIS of all four HGM units associated with Phase 1 was determined to be low / marginal 

(class D). A summary of the frequency with which each of the two (2) EIS classes was 

encountered along the 40 m corridor together with the total area occupied for Phase 2 by each 

is provided in Figure 9-14. From this figure it is evident that most wetlands along the corridor 

have a low / marginal (class D) EIS. Only four (4) systems have a moderate (class C) EIS.  
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Figure 9-14 Ecological Importance and Sensitivity, (A) numbers and (B) area of wetlands 
classified under each of the four EIS classes within the 40 m corridor project area 

9.6 Wetland Ecosystem Services 

A general description of the ecoservices typically associated with each HGM type is provided 

here. Table 9-9 provides a general guide as to the hydrological benefits likely to be provided 

by a the respective HGM types. It is however important to note that the descriptions of the 

functions are merely typical expectations. 

Table 9-9 Preliminary rating of the hydrological benefits likely to be provided by a wetland 
based on its particular HGM type (Kotze et al., 2009) 

 

Unchanneled valley-bottoms are characterised by sediment deposition, a gentle gradient with 

streamflow generally being spread diffusely across the wetland, ultimately ensuring prolonged 

saturation levels and high levels of organic matter (Kotze et al. 2009). The assimilation of 

toxicants, nitrates and phosphates are usually high for unchanneled valley-bottom wetlands, 

especially in cases where the valley is fed by sub-surface interflow from slopes. The shallow 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

39 

depths of surface water within this system adds to the degradation of toxic contaminants by 

means of sunlight penetration.  

Hillslope seeps are well documented by (Kotze et al., 2009) to be associated with sub-surface 

ground water flows. These systems tend to contribute to flood attenuation given their diffuse 

nature. This attenuation only occurs while the soil within the wetland is not yet fully saturated. 

The accumulation of organic material and sediment contributes to prolonged levels of 

saturation due to this deposition slowing down the sub-surface movement of water. Water 

typically accumulates in the upper slope (above the seep). The accumulation of organic matter 

additionally is essential in the denitrification process involved with nitrate assimilation. Seeps 

generally also improve the quality of water by removing excess nutrients and inorganic 

pollutants originating from agriculture, industrial or mine activities. The diffuse nature of flows 

ensures that the assimilation of nitrates, toxicants and phosphates occurs readily while at the 

same time protecting against erosion.  

The generally impermeable nature of depressions and their inward draining features are the 

main reasons why the streamflow regulation ability of these systems is mediocre. Regardless 

of the nature of depressions in regard to trapping all sediments entering the system, sediment 

trapping is another service that is not deemed as one of the essential services provided by 

depressions, even though some systems might contribute to a lesser extent. The reason for 

this phenomenon is due to winds picking up sediments within pans during dry seasons which 

ultimately leads to the removal of these sediments and the deposition thereof elsewhere. The 

assimilation of nitrates, toxicants and sulphates are some of the higher rated Eco Services for 

depressions. This latter statement can be explained the precipitation as well as continues 

precipitation and dissolving of minerals and other contaminants during dry and wet seasons 

respectively, (Kotze et al., 2009). 

10 Buffer Assessment 

The “Buffer zone guidelines for wetlands, rivers and estuaries” (Macfarlane and Bredin 2017) 

was used to determine the appropriate wetland buffer zone for the proposed activity (in this 

case the category Mixed-use/Commercial/Retail/Business). 

Under normal circumstances the installation of powerline infrastructure has the potential to 

cause loss of vegetation (along route), an increase in sediment inputs & turbidity, alter flow 

volumes and increase inputs of toxic contaminants. This affords powerline infrastructure a 

desktop buffer of 35 m. However, the presence of existing powerline infrastructure along 

portions of the routes together with the implementation of Eskom best practice protocols and 

the prescribed mitigation reduces the required buffer to 15 m for both construction and 

operational phases. However, it is important to note that this buffer determination tool does 

not make provision for biodiversity and it should be borne in mind that many large terrestrial 

birds may utilise these systems and be more concentrated around them and consequently the 

risk for collision is higher near them. The terrestrial ecological study must be consulted for a 

suitable buffer for selected habitat types.  

According to the buffer guideline (Macfarlane, et al. 2014) a high-risk activity, such as mining, 

would require a buffer that is 95% effective to reduce the risk of the impact to a low level threat. 

In this case, the proposed powerline is not regarded as a high-risk activity. The recommended 

minimum buffer according to the guidelines is 15 m for the proposed powerline (Table 10-1).  
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Table 10-1 Post-mitigation buffer requirement 

Required Buffer after mitigation measures have been applied 

Powerline 15 m 

A conservative buffer zone of 15 m was suggested for the powerline, calculated assuming 

mitigation measures are applied. This would typically include a commitment to rehabilitate and 

manage buffer zones to ensure that these areas function optimally. 

The powerline corridor is largely developed, comprising existing routes. It is assumed the 

placement of towers will be adjacent to existing towers, with most wetland areas and 

associated buffers being avoided. The buffer zone would also be applicable to supporting 

activities which are not required for the construction of foundations, erecting the towers, and 

stringing of powerlines within the wetland areas. 

11 Sensitivity Assessment 

A sensitivity map was produced to visually represent the sensitivity of each HGM unit to the 

proposed development based on the findings of the assessment (Figure 11-1 to Figure 11-4). 

All identified wetland HGM units were classified as having a High sensitivity while their 

associated 15 m buffers were assigned a Moderate sensitivity. All other non-wetland areas 

within the 40 m corridor were assigned a Low sensitivity from a water resource perspective. It 

is important to note that this map does not replace any local, provincial or government 

legislation relating to these areas or the land use capabilities or sensitivities of these 

environments. 
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Figure 11-1 Wetland sensitivity for Phase 1 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

42 

 

Figure 11-2 Wetland sensitivity for Phase 2 (south) 
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Figure 11-3 Wetland sensitivity for Phase 2 (Central) 
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Figure 11-4 Wetland sensitivity for Phase 2 (North) 
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12 Risk / Impact Assessment 

A risk assessment was conducted in line with Section 21 (c) and (i) of the National Water Act, 

1998, (Act 36 of 1998) to investigate the level of risk posed by proposed project, namely the 

installation of electrical substations together with the transmission lines servicing it. The risks 

posed by the proposed development to wetlands within the project area (40 m corridor), are 

provided in Table 12-1 for scenarios with and without mitigation. There are currently a number 

of site alternatives for the substation for both phases of the project, each occupying a very 

small footprint area of 6300 m2. No substations will be position in a wetland or an associated 

buffer area. The proposed location for the towers is unknown, but where the route aligns with 

existing powerline routes it has been assumed towers will be placed adjacent to existing 

towers. Figure 12-1 presents the location of existing towers in relation to the determined 15 m 

buffer for the Phase 2 40 m corridor. Based on this, it is likely that some of the towers will 

encroach into the recommended buffer areas. The key consideration for the risk assessment 

will be the placement of the towers. 

 

Figure 12-1 Existing powerline towers in relation to the buffer area within the 40 m corridor 

During construction (and without mitigation) the clearing and preparation of the transmission 

line route and storage of equipment may lead to the disturbance and degradation of wetland 

vegetation (in non-cultivated areas), increased bare surfaces, runoff and potential for erosion. 

Additionally, the excavation, levelling and installation of transmission towers may lead to 

increased sediment loads and contamination of wetlands with hydrocarbons due to leaks and 

spillages from machinery, equipment & vehicles as well as contamination and eutrophication 

of wetland systems with human sewerage and litter. However, due to the presence of towers 

in existing locations, the likelihood of “new” risks is not expected. It is also assumed that most 

wetland and buffers can be avoided. 
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Once constructed the routine operation and maintenance of powerline route will invariably 

result in the degradation of vegetation due to mandatory and routine clearing of vegetation 

within the powerline servitude. This would not be required for cultivated areas (for example), 

whereby the existing servitude is likely to be used. Existing servitudes are aligned with 

considerable portions of the powerline routes, and it has been assumed these will be 

maintained and used for the project. These routes together with any residual disturbances 

from construction may facilitate proliferation of alien and invasive species, if not managed 

appropriately. Risks associated with decommissioning the powerline infrastructure centre on 

vegetation degradation from vehicle access and increased bare surfaces, runoff and potential 

for erosion from the removal of the tower infrastructure. A number of mitigation measures are 

provided in Table 12-1 which would, if implemented effectively, reduce the significance of all 

anticipated  impacts to Low.  

Overall, all anticipated risks are considered to have a Low impact significance provided that 

the mitigation measures presented in Table 12-1 are effectively implemented. Under this 

assumption, it is the opinion of the specialist that the proposed development should not 

warrant any more than a General Authorisation in terms of water use licensing. 

 

 

 



Water Resources Impact Assessment 2020 

Matjhabeng Substation and Powerlines 

www.thebiodiversitycompany.com 

47 

Table 12-1 DWS Risk Impact Matrix for the proposed project (Andrew Husted Pr Sci Nat 400213/11) 
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Construction 

Clearing and 
preparation 
of powerline 
route 
including 
storage of 
equipment 

Wetland 
vegetation 
deterioration 
and soil 
exposure. 

Disturbance 
and 
degradation 
of wetland 
vegetation  Without 1 1 3 3 2 1 3 6 2 2 5 1 10 60 M 

• Restrict the disturbance and clearance footprint 
to within 15 m on either side of the proposed 
powerline route (40 m disturbance corridor). 
• The current substation layout is optimally situated 
from a wetland perspective. 
•  The placement of towers is somewhat restricted 
by the location of existing towers. Limited risks are 
expected for Phase 1, with risks more likely for 
Phase 2. Try avoid wetlands and buffers where 
feasible. 
Implement a rehabilitation plan. Cleared areas 
must be rehabilitated and stabilised to avoid 
impacts to adjacent wetland and buffer areas. In 
cultivated fields, an interception berm is preferred 
to avoid sedimentation of the adjacent water 
resources. 
• Although the prescribed post-mitigation buffer as 
per the national buffer determination tool is 15 m 
attempt wherever possible to maintain a 30 m 
buffer on the delineated wetlands to lower the 
potential for bird collisions which are highest near 
water resources. 
• Reduce the disturbance footprint and the 
unnecessary clearing of vegetation  when 
traversing the identified drainage lines.  
• Make use of existing access routes as much as 
possible, before new routes are considered. Any 
selected “new” route must not encroach into the 
wetland areas. 

With 1 1 1 1 1 1 3 5 2 1 5 1 9 45 L 
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Increased 
bare 
surfaces, 
runoff and 
potential for 
erosion 

Without 2 2 2 2 2 2 2 6 3 3 1 1 8 48 L 

• Keep tower hole excavation and soil heaps neat 
and tidy. 
• Limit construction activities to the dry season 
when storms are least likely to wash concrete and 
sand into wetlands. This is only where towers are 
within wetlands and buffer areas. 
• Ensure soil stockpiles and concrete / building 
sand are sufficiently safeguarded against rain 
wash.  
• Mixing of concrete must under no circumstances 
take place in any wetland or their buffers. Scrape 
the area where mixing and storage of sand and 
concrete occurred to clean once finished. 
• Limit the placement of towers within wetlands 
and buffer areas where feasible. 
• Do not situate any of the construction material 
laydown areas within any wetland or buffer area. 
Try adhere to a 30 m buffer in these instances. 
• No machinery should be allowed to parked in any 
wetlands or buffer areas. 

With 1 1 1 1 1 2 2 5 3 1 1 1 6 30 L 

Introduction 
and spread 
of alien and 
invasive 
vegetation 

Without 1 1 3 3 2 1 2 5 3 3 5 1 12 60 M 

• Promptly remove all alien and invasive plant 
species  that may emerge  during construction (i.e. 
weedy annuals and other alien forbs) must be 
removed. 
• Limit soil disturbance 
• The use of herbicides is not recommended in or 
near wetlands (opt for mechanical removal). 
• Appropriately stockpile topsoil cleared from the 
transmission line footprint. 
• Clearly demarcate transmission line construction 
footprint, and limit all activities to within this area. 
• Minimize unnecessary clearing of vegetation 
beyond the tower footprints and transmission line 
corridors. 
• Lightly till any disturbed soil  around the tower 
footprint to avoid compaction. 

With 1 1 2 1 1.25 1 2 4.25 3 1 1 1 6 26 L 

Excavation, 
levelling and 

Increased 
sediment Without 2 2 2 2 2 2 2 6 3 3 1 1 8 48 L 

• See mitigation for increased bare surfaces, runoff 
and potential for erosion 
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installation of 
transmission 
towers. 

Soil 
disturbance, 
sedimentation 

loads to 
downstream 
reaches 

With 1 1 1 1 1 1 2 4 3 1 1 1 6 24 L 
• Re-instate topsoil and lightly till transmission 
tower disturbance footprint.  

Contaminati
on of 
wetlands 
with 
hydrocarbon
s due to 
leaks and 
spillages 
from 
machinery, 
equipment & 
vehicles as 
well as 
Contaminati
on and 
eutrophicatio
n of wetland 
systems with 
human 
sewerage 
and litter. 

Without 2 3 2 2 2.25 2 2 6.25 3 3 1 1 8 50 L 

• Make sure all excess consumables and building 
materials / rubble is removed from site and 
deposited at an appropriate waste facility. 
• Appropriately contain any generator diesel 
storage tanks, machinery spills (e.g. accidental 
spills of hydrocarbons oils, diesel etc.) or 
construction materials on site (e.g. concrete) in 
such a way as to prevent them leaking and 
entering wetland or buffer areas. 
• Mixing of concrete must under no circumstances 
take place within the wetland or buffer areas. 
• Check for oil leaks, keep a tidy operation, and 
promptly clean up any spills or litter. 
• Provide appropriate sanitation facilities for 
workers during construction and service them 
regularly. 
• The Contractor should supply sealable and 
properly marked domestic waste collection bins 
and all solid waste collected must be disposed of 
at a licensed disposal facility; 
• The Contractor must be in possession of an 
emergency spill kit that must be complete and 
available at all times on site; 
• Any possible contamination of topsoil by 
hydrocarbons must be avoided. Any contaminated 
soil must be treated in situ or be placed in 
containers and removed from the site for disposal 
in a licensed facility; 

With 1 3 1 1 1.5 2 2 5.5 3 1 1 1 6 33 L 

Operation 

Routine 
operation 
and 

Clearing of 
wetland 
vegetation 

Degradation 
of wetland 
vegetation 

Without 1 1 1 3 1.5 2 1 4.5 3 1 5 1 10 45 L 

•  Clear vegetation in line with the 2010 Eskom 
Environmental Procedure Document entitled 
"Procedure for vegetation clearance and 
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maintenance 
of powerline 
route 

beneath 
powerline 

wetland 
vegetation. 

With 1 1 1 23 6.5 2 1 9.5 3 1 5 1 10 95 L 

maintenance within overhead powerline 
servitudes". 
•  Avoid the use of herbicides and diesel to treat 
stumps within the wetland areas. 
• Make use of existing access routes as much as 
possible, before new routes are considered. Any 
selected “new” route must not encroach into the 
wetland areas. 

Alien and 
Invasive 
species 

Proliferation 
of alien and 
invasive 
species 

Without 1 1 3 4 2.25 2 2 6.25 3 1 5 1 10 63 M 

• In line with the 2010 Eskom Environmental 
Procedure Document entitled "Procedure for 
vegetation clearance and maintenance within 
overhead powerline servitudes" all alien vegetation 
along the transmission servitude should be 
managed in terms of the Regulation GNR.1048 of 
25 May 1984 (as amended) issued in terms of the 
Conservation of Agricultural Resources Act, Act 43 
of 1983. By this Eskom is obliged to control 
category 1, 2 and 3 plants to the extent necessary 
to prevent or to contain the occurrence, 
establishment, growth, multiplication, propagation, 
regeneration and spreading such plants within 
servitude areas. 

With 1 1 1 4 1.75 2 1 4.75 3 1 5 1 10 48 L 

Decommissioning 

Removal of 
transmission 
towers and 
lines 

Vehicle 
access 

Degradation 
of wetland 
vegetation 
and 
proliferation 
of alien and 
invasive 
species 

Without 2 2 2 3 2.25 1 2 5.25 3 1 5 1 10 53 L 

• See mitigation for the impacts on direct loss, 
disturbance and degradation of wetlands and 
spread of alien and invasive plants. 
• Control should continue for a minimum of three 
years following decommissioning.  

With 1 1 2 3 1.75 1 2 4.75 3 1 5 1 10 48 L 

Re-excavation 
of 
Transmission 
Towers 

Increased 
bare 
surfaces, 
runoff and 
potential for 
erosion 

Without 2 2 2 2 2 2 2 6 3 3 1 1 8 48 L 
• See mitigation for increased bare surfaces, runoff 
and potential for erosion and increased sediment 
loads during construction 

With 1 1 1 1 1 2 2 5 3 1 1 1 6 30 L 
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12.1 Recommendations 

The following are recommendations made in support of the assessment: 

• A competent Environmental Control Officer (ECO) must oversee the construction 

phase of the project, with particular reference to the placement of towers within, or in 

close proximity (< 30 m) from a wetland or buffer area;  

• Avoid the delineated wetland and buffers areas where feasible; and 

• A minimum buffer area of 15 m was determined suitable for the proposed project 

components, namely towers and the substations. It is recommended that a buffer width 

of 30 m be implemented where feasible. This is recommended (in particular) for the 

option 2 substation for Phase 1. 

13 Conclusion 

A total of 4 and 18 individual natural wetland hydrogeomorphic (HGM) units were identified 

and delineated within the 40 m survey corridor for Phase 1 and Phase 2 respectively. Two 

non-HGM types are associated with Phase 2, and also three relic depressions. 

The overall wetland health for Phase 1 ranges from largely modified (class D) to seriously 

modified (class E). The overall wetland health for Phase 2 ranges from moderately modified 

(class C) to seriously modified (class E). The EIS of all four HGM units associated with Phase 

1 was determined to be low / marginal (class D). Most wetlands along the Phase 2 corridor 

have a low / marginal (class D) EIS. Only four (4) systems have a moderate (class C) EIS.  

A 15 m buffer area was determined to be suitable for the project components. This is largely 

attributed to the presence of existing powerline infrastructure along portions of the routes 

together with the implementation of Eskom best practice protocols and the prescribed 

mitigation.  

All identified wetland HGM units were classified as having a High sensitivity while their 

associated 15 m buffers were assigned a Moderate sensitivity. All other non-wetland areas 

within the 40 m corridor were assigned a Low sensitivity from a water resource perspective. 

Overall, all anticipated risks are considered to have a Low impact significance provided that 

the mitigation measures are effectively implemented. Under this assumption, it is the opinion 

of the specialist that the proposed development should not warrant any more than a General 

Authorisation in terms of water use licensing. 
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15 Appendix A: Ecological Ratings 

HGM Type Reference PES EIS Area (ha) 

Phase 1 

Depression HGM 19 E D 0.02 

Depression HGM 20 E D 0.01 

Depression HGM 21 E D 0.02 

Seep HGM 22 D D 1.91 

Phase 2 

Depression (Dam) Dam - - 0.46 

Depression (Dam) Dam - - 0.46 

Depression HGM 1 D D 0.06 

Depression HGM 10 C C 0.39 

Depression HGM 11 C C 0.10 

Depression HGM 12 D D 0.14 

Depression HGM 13 D D 0.32 

Seep HGM 14 D D 0.08 

Seep HGM 15 D D 0.72 

Seep HGM 16 C C 0.06 

UCVB HGM 17 E D 0.53 

UCVB HGM 18 D D 1.60 

Depression HGM 2 D D 0.01 

Depression HGM 3 D D 0.06 

Depression HGM 4 D D 0.09 

Depression HGM 5 C C 0.69 

Depression HGM 6 D D 0.13 

Depression HGM 7 D D 0.28 

Depression HGM 8 E D 0.19 

Depression HGM 9 E D 0.42 

Depression (relic) Relic - - 0.28 

Depression (relic) Relic - - 0.09 

Depression (relic) Relic - - 0.00 
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16 Appendix B: Specialist declarations 

I, Andrew Husted, declare 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 realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

Andrew Husted 

Freshwater Ecologist 

The Biodiversity Company 

November 2020 
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1 Introduction  

The Biodiversity Company was commissioned to conduct a terrestrial study for the proposed 

Matjhabeng substations and powerlines. The following summary is as per the Nemai 2020: 

Electricity generation sources need to be diversified to ensure security of supply and reduction 

in the carbon footprint created by the current heavy reliance of South Africa on coal to produce 

electricity. 

SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 

MW Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System 

(BESS), which is located north and south of the town of Odendaalsrus in the Free State 

Province. The proposed Project will be developed to serve the Matjhabeng Local Municipality’s 

energy requirements and will generate power for delivery to the local/national grid. 

The proposed utility-scale Project will be developed in the following two (2) phases: 

• Phase 1: 200MW PV with 40 MW (160 MWh) BESS on the Project site located south of 

Odendaalsrus (hereinafter referred to as “Phase 1 Site”); and 

• Phase 2: 200MW PV with 40 MW (160 MWh) BESS on the Project site located north of 

Odendaalsrus (hereinafter referred to as “Phase 2 Site”). 

The electricity generated by the proposed project will be injected into the existing Eskom 132 

kV distribution system as follows (Nemai Scoping Report, 2020): 

• Phase 1:  

o New 132kV power lines between the on-site substation and the grid connection 

point at the existing Eskom Euclid Substation located to the south-east of the 

Phase 1 Site (Figure 1-1). 

• Phase 2:  

o Northern and western blocks – new 132kV power lines between the on-site 

substations and the grid connection points at the existing Eskom Grootkop 

Substation located to the north of the Phase 2 Site; and 

o South-eastern block – new 132kV power line between the on-site substation and 

the grid connection point at the existing Eskom Geduld Substation located to the 

south-east of the Phase 2 Site (Figure 1-2). 

This study approach has taken cognisance of the recently published Government Notice 320 in 

terms of NEMA dated 30 October 2020: “Procedures for the Assessment and Minimum Criteria 

for Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 

of the National Environmental Management Act, 1998, when applying for Environmental 

Authorisation”. The National Web based Environmental Screening Tool has characterised the 

terrestrial sensitivity of the Phase 1 project area (with 500m buffer) “low” with small portions in 

the north and south classifies as “highly sensitive” , while the Phase 2 project area (with 500m 

buffer) is classified as “very highly sensitive” as a whole. 

The purpose of the specialist studies is to provide relevant input into the EIA process and to 

provide a report for the proposed activities associated with the project. This report, after taking 
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into consideration the findings and recommendations provided by the specialist herein, should 

inform and guide the Environmental Assessment Practitioner (EAP) and regulatory authorities, 

enabling informed decision making, as to the ecological viability of the proposed project.     
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Figure 1-1 The project area and layout 
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Figure 1-2 The project area and layout 
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3 Terms of Reference 

The Terms of Reference (ToR) included the following:  

• Description of the baseline receiving environment specific to the field of expertise 

(general surrounding area as well as site specific environment); 

• Identification and description of any sensitive receptors in terms of relevant specialist 

disciplines (fauna & flora) that occur in the project area, and the manner in which these 

sensitive receptors may be affected by the activity; 

• Identify ‘significant’ ecological, botanical and faunal features within the proposed project 

areas; 

• Identification of conservation significant habitats around the project area which might be 

impacted;  

• Screening to identify any critical issues (potential fatal flaws) that may result in project 

delays or rejection of the application;  

• Provide a map to identify sensitive receptors in the project area, based on available 

maps and database information; 

• Conduct risk assessments relevant to the proposed activity; and 

• Impact assessment and mitigation measures to address possible impacts.  

4 Project Description 

The project is located in the north-western part of the Free State Province and falls within the 

Matjhabeng Local Municipality and Lejweleputswa District Municipality. The Phase 1 and Phase 

2 areas are located south and north of Odendaalsrus, respectively. The sites are easily 

accessible from the north and south by the R30 arterial road (traversing both sites) and from the 

east and west via the R34 arterial road. 

Both of the Phase 1 and Phase 2 Sites are located on municipal owned land that was previously 

used for mining purposes. The sites have been secured and the Matjhabeng Local Municipality 

has entered into a Long-Term Land Lease Agreement with the Applicant. Although there is an 

existing mining right by Harmony Gold Mining Company Ltd on the area in question, a consent 

letter was received from the mining company. There is also a Tripartite and Rehabilitation 

Agreement between Harmony Gold Mining Company Ltd, Matjhabeng Local Municipality and 

the Applicant related to the rehabilitation obligations (Nemai Scoping report, 2020). 

The dominant land uses surrounding the project area includes urban developments, mining 

areas, agriculture as well as natural areas. A locality map of the project area is shown in Figure 

4-1.
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Figure 4-1 Locality of the project area 



Terrestrial Ecology Assessment      

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

12 

5 Key Legislative Requirements 

The legislation, policies and guidelines listed below are applicable to the current project in terms 

of biodiversity and ecological support systems. The list below, although extensive, is not 

exhaustive and other legislation, policies and guidelines may apply in addition to those listed 

below (Table 5-1).  

Table 5-1 A list of key legislative requirements relevant to these studies in the Free State 

Region Legislation 

International 

Convention on Biological Diversity (CBD, 1993) 

The Convention on Wetlands (RAMSAR Convention, 1971) 

The United Nations Framework Convention on Climate Change (UNFCC,1994) 

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES 1973) 

The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention, 1979) 

National 

Constitution of the Republic of South Africa (Act No. 108 of 2006) 

The National Environmental Management Act (NEMA) (Act No. 107 of 1998) 

The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 42946 (January 2020) 

The National Environmental Management Act (NEMA) (Act No. 107 of 1998) Section 24 , No 43110 (March 2020)  

The National Environmental Management Protected Areas Act (Act No. 57 of 2003) 

The National Environmental Management Biodiversity Act (Act No. 10 of 2004) 

The National Environmental Management: Waste Act, 2008 (Act 59 of 2008); 

The Environment Conservation Act (Act No. 73 of 1989) and associated EIA Regulations 

National Environmental Management Air Quality Act (No. 39 of 2004) 

National Protected Areas Expansion Strategy (NPAES) 

Environmental Conservation Act (Act No. 73 of 1983) 

Natural Scientific Professions Act (Act No. 27 of 2003) 

National Biodiversity Framework (NBF, 2009) 

National Forest Act (Act No. 84 of 1998) 

National Veld and Forest Fire Act (101 of 1998) 

National Spatial Biodiversity Assessment (NSBA) 

World Heritage Convention Act (Act No. 49 of 1999) 

National Heritage Resources Act, 1999 (Act 25 of 1999) 

Municipal Systems Act (Act No. 32 of 2000) 

Alien and Invasive Species Regulations, 2014 

South Africa’s National Biodiversity Strategy and Action Plan (NBSAP) 

Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983) 

Sustainable Utilisation of Agricultural Resources (Draft Legislation). 

White Paper on Biodiversity 

National Water Act (NWA, 1998) 

Provincial Boputhatswana Nature Conservation Act 3 of 1973 
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6 Methodologies 

 Terrestrial Assessment 

 Geographic Information Systems (GIS) Mapping 

Existing data layers were incorporated into GIS software to establish how the proposed project 

might interact with any ecologically important entities. Emphasis was placed around the 

following spatial datasets: 

• National Biodiversity Assessment (NBA) (Skowno et al., 2019); 

• Vegetation Map of South Africa, Lesotho and Swaziland (SANBI, 2018);  

• National Freshwater Ecosystem Priority Area (NFEPA) database (Nel et al., 2011); and 

• South African Inventory of Inland Aquatic Ecosystems (SAIIAE) (Van Deventer et al., 

2018). 

Brief descriptions of the standardised methodologies applied in each of the specialist disciplines 

are provided below. More detailed descriptions of survey methodologies are available upon 

request.  

 Botanical Assessment 

The botanical assessment encompassed an assessment of all the vegetation units and habitat 

types within the project area. The focus was on an ecological assessment of habitat types as 

well as identification of any Red Data species within the known distribution of the project area. 

The South African National Biodiversity Institute (SANBI) provides an electronic database 

system, namely the Botanical Database of Southern Africa (BODATSA), to access distribution 

records on southern African plants. This is a new database which replaces the old Plants of 

Southern Africa (POSA) database. The POSA database provided distribution data of flora at the 

quarter degree square (QDS) resolution. The Red List of South African Plants website (SANBI, 

2017) was utilized to provide the most current account of the national status of flora. Relevant 

field guides and texts consulted for identification purposes in the field during the surveys 

included the following: 

• Field Guide to the Wild Flowers of the Highveld (Van Wyk & Malan, 1997); 

• A field guide to Wild flowers (Pooley, 1998); 

• Guide to Grasses of Southern Africa (Van Oudtshoorn, 1999); 

• Orchids of South Africa (Johnson & Bytebier, 2015); 

• Guide to the Aloes of South Africa (Van Wyk & Smith, 2014); 

• Mesembs of the World (Smith et al., 1998); 

• Medicinal Plants of South Africa (Van Wyk et al., 2013); 

Free State Nature Conservation Ordinance 8 of 1969 
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• Freshwater Life: A field guide to the plants and animals of southern Africa (Griffiths & 

Day, 2016); and 

• Identification guide to southern African grasses. An identification manual with keys, 

descriptions and distributions (Fish et al., 2015). 

Additional information regarding ecosystems, vegetation types, and Species of Conservation 

Concern (SCC) included the following sources:  

• The Vegetation of South Africa, Lesotho and Swaziland (Mucina & Rutherford, 2012); 

and 

• Red List of South African Plants (Raimondo et al., 2009; SANBI, 2016). 

The field work methodology included the following survey techniques: 

• Timed meanders;  

• Sensitivity analysis based on structural and species diversity; and 

• Identification of floral red-data species. 

 Floristic Analysis 

The dry season fieldwork and sample sites were placed within targeted areas (i.e. target sites) 

perceived as ecologically sensitive based on the preliminary interpretation of satellite imagery 

(Google Corporation) and GIS analysis (which included the latest applicable biodiversity 

datasets) available prior to the fieldwork. The focus of the fieldwork was therefore to maximise 

coverage and navigate to each target site in the field in order to perform a rapid vegetation and 

ecological assessment at each sample site. Emphasis was placed on sensitive habitats, 

especially those overlapping with the proposed project area. 

Homogenous vegetation units were subjectively identified using satelite imagery and existing 

land cover maps. The floristic diversity and search for flora SCC were conducted through timed 

meanders within representative habitat units delineated during the scoping fieldwork. Emphasis 

was placed mostly on sensitive habitats overlapping with the proposed project areas.  

The timed random meander method is a highly efficient method for conducting floristic analysis, 

specifically in detecting flora SCC and maximising floristic coverage. In addition, the method is 

time and cost effective and highly suited for compiling flora species lists and therefore gives a 

rapid indication of flora diversity. The timed meander search was performed based on the 

original technique described by Goff et al. (1982). Suitable habitat for SCC were identified 

according to Raimondo et al. (2009) and targeted as part of the timed meanders.  

At each sample site notes were made regarding current impacts (e.g. livestock grazing, erosion 

etc.), subjective recording of dominant vegetation species and any sensitive features (e.g. 

wetlands, outcrops etc.). In addition, opportunistic observations were made while navigating 

through the project area.  

 Faunal Assessment 

The faunal desktop assessment included the following:  

• Compilation of expected species lists; 
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• Identification of any Red Data or Species of Conservation Concern (SCC) potentially 

occurring in the area; and  

• Emphasis was placed on the probability of occurrence of species of provincial, national 

and international conservation importance. 

Mammal distribution data were obtained from the following information sources: 

• The Mammals of the Southern African Subregion (Skinner & Chimimba, 2005); 

• Bats of Southern and Central Africa (Monadjem et al., 2010); 

• The 2016 Red List of Mammals of South Africa, Lesotho and Swaziland 

(www.ewt.org.za) (EWT, 2016); and 

• Animal Demography Unit (ADU) - MammalMap Category (MammalMap, 2019) 

(mammalmap.adu.org.za). 

The field survey component of the assessment utilised a variety of sampling techniques 

including, but not limited to, the following: 

• Visual observations;  

• Identification of tracks and signs; and  

• Utilization of local knowledge.  

Site selection for trapping focussed on the representative habitats within the project area. Sites 

were selected on the basis of GIS mapping and Google Earth imagery and then final selection 

was confirmed through ground truthing during the surveys. Habitat types sampled included 

pristine, disturbed and semi-disturbed zones, drainage lines and wetlands. 

 Herpetology (Reptiles & Amphibians) 

A herpetofauna desktop assessment of the possible species in the area was undertaken and 

attention was paid to the SCCs, sources used included the IUCN (2017) and ADU (2019). 

Herpetofauna distributional data was obtained from the following information sources: 

• South African Reptile Conservation Assessment (SARCA) (sarca.adu.org); 

• A Guide to the Reptiles of Southern Africa (Alexander & Marais, 2007); 

• Field guide to Snakes and other Reptiles of Southern Africa (Branch, 1998); 

• Atlas and Red list of Reptiles of South Africa, Lesotho and Swaziland (Bates et al., 2014); 

• A Complete Guide to the Frogs of Southern Africa (du Preez & Carruthers, 2009); 

• Animal Demography Unit (ADU) - FrogMAP (frogmap.adu.org.za); 

• Atlas and Red Data Book of Frogs of South Africa, Lesotho and Swaziland (Mintner et 

al., 2004); and 

• Ensuring a future for South Africa’s frogs (Measey, 2011). 

A herpetofauna field assessment was conducted in each habitat or vegetation type within the 

project area, as identified from the desktop assessment, with a focus on those areas which will 
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be most impacted by the proposed development (i.e. the infrastructure development and waste 

dumping areas). The herpetological field survey comprised the following techniques: 

• Hand searching is used for reptile species that shelter in or under particular habitats. 

Visual searches, typically undertaken for species which activities occur on surfaces or 

for species that are difficult to detect by hand-searches or trap sampling.  

7 Limitations 

The following limitations should be noted for the assessment: 

• A single season survey was conducted for the respective study, which would constitute 

a wet season survey; 

• This assessment has not assessed any temporal trends for the project; 

• Final project layout was provided after field work was conducted, as such habitat 

features, and sensitivities are based sites assessed during the survey;  

• A separate avifaunal study was compiled for the powerline as such impacts on avifauna 

and mitigations are only briefly discussed in this report; 

8 Receiving Environment 

 Desktop Spatial Assessment 

The following features describes the general area and habitat, this assessment is based on 

spatial data that are provided by various sources such as the provincial environmental authority 

and SANBI. The desktop analysis and their relevance to this project are listed in Table 8-1. 

Table 8-1 Desktop spatial features examined. 

Desktop Information Considered Relevant/Not relevant Section 

Conservation Plan Terrestrial 

Phase 1 project area is situated in an area which is classified as: 

• ESA 1; 

• Degraded and  

• Other. 
Phase 2 project area falls across: 

• CBA1; 

• ESA1; 

• ESA2;  

• Other; and  

• Degraded. 

8.1.1 

Ecosystem Threat Status 
The Phase 1 project area is situated within an ecosystem that are listed as 
LC, while the Phase 2 project area are listed as EN and LC 

8.1.2.1 

Ecosystem Protection Level 
Phase 1 project area are rated as Poorly Protected and the protection level 
associated with Phase 2 is rated as Not Protected and Poorly Protected. 

8.1.2.2 

Protected Areas (SAPAD & SACAD) 
Irrelevant; The nearest SAPAD is approximately 10 km away from the project 
area (Newlands Game Ranch) 

- 

Important Bird and Biodiversity Areas 
Irrelevant: The project area is located 56 km from both the Sandveld and 
Bloemhof Dam Nature reserve IBA as well as the Willem Pretorius Game 
reserve IBA 

- 

National Protected Areas Expansion 
Strategies (NPAES) 

Irrelevant: 32km to the closest NPAES - 

NBA wetlands and Rivers  

Phase 1 and Phase 2 project area is classed as LC and CR, while the 
protection level of these systems is classed as Poorly Protected and Not 
Protected. The threat status of the rivers close to these project areas is 
classed as CR while the protection level is classed as Poorly Protected 

8.1 
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NFEPA Rivers and Wetlands 
Both the Phase 1 and Phase 2 project areas comes into close proximity to 
True FEPA wetlands, a non FEPA wetland runs across the northern portion 
of the Phase 2 project area 

8.2 

Strategic Water Source Areas (SWSA) Irrelevant: The closest SWSA classified area is 57 km from the project area  - 

 Free State Biodiversity Conservation Plan  

It is important to note that the Critical Biodiversity Areas (CBA) map accounts for terrestrial fauna 

and flora only. The inclusion of the aquatic component was limited to the Freshwater Ecosystem 

Priority Areas (FEPA) catchments (included in the cost layer and for the identification of 

Ecological Support Areas (ESAs)) and wetland clusters (included in the ESAs only). 

A CBA is considered a significant and ecologically sensitive area and needs to be kept in a 

pristine or near-natural state to ensure the continued functioning of ecosystems (SANBI, 2015). 

A CBA represents the best choice for achieving biodiversity targets. ESAs are not essential for 

achieving targets, but they play a vital role in the continued functioning of ecosystems and often 

are essential for proper functioning of adjacent CBAs.  

According to the Free State Biodiversity Conservation Plan (Figure 8-1 ), the proposed Phase 

1 project area is situated in an area which is classified as: 

• ESA 1; 

• Degraded; and  

• Other. 

While the Phase 2 project area falls across: 

• CBA1; 

• ESA1; 

• ESA2;  

• Other; and 

• Degraded. 
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Figure 8-1 The project area superimposed on the Free States’ Biodiversity Conservation Plan (FSBCP, 2015) 
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Figure 8-2 The project area superimposed on the Free States’ Biodiversity Conservation Plan (FSBCP, 2015) 
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 The National Biodiversity Assessment 

The National Biodiversity Assessment (NBA) was completed as a collaboration between the 

SANBI, the DEA and other stakeholders, including scientists and biodiversity management 

experts throughout the country over a three-year period (Skowno et al., 2019). 

The purpose of the NBA is to assess the state of South Africa’s biodiversity with a view to 

understanding trends over time and informing policy and decision-making across a range of 

sectors (Skowno et al., 2019). 

The two headline indicators assessed in the NBA are ecosystem threat status and ecosystem 

protection level (Skowno et al., 2019).  

 Ecosystem Threat Status 

Ecosystem threat status outlines the degree to which ecosystems are still intact or alternatively 

losing vital aspects of their structure, function and composition, on which their ability to provide 

ecosystem services ultimately depends (Skowno et al., 2019). 

Ecosystem types are categorised as Critically Endangered (CR), Endangered (EN), 

Vulnerable (VU) or Least Concerned (LC), based on the proportion of each ecosystem type 

that remains in good ecological condition (Skowno et al., 2019). 

The project area was superimposed on the terrestrial ecosystem threat status (Figure 8-3). As 

seen in this figure, the Phase 1 project area is situated within an ecosystem that are listed as 

LC, while the Phase 2 project area are listed as EN and LC (Figure 8-3). 
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Figure 8-3 The project area showing the regional ecosystem threat status of the associated terrestrial ecosystems (NBA, 2018) 
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 Ecosystem Protection Level 

Ecosystem protection level tells us whether ecosystems are adequately protected or under-

protected. Ecosystem types are categorised as not protected, poorly protected, moderately 

protected or well protected, based on the proportion of each ecosystem type that occurs within 

a protected area recognised in the Protected Areas Act (Skowno et al., 2019). 

The project area was superimposed on the ecosystem protection level map to assess the 

protection status of terrestrial ecosystems associated with the development (Figure 8-4). 

Based on Figure 8-4 the terrestrial ecosystems associated with Phase 1 are rated as Poorly 

Protected and the protection level associated with Phase 2 is rated as Not Protected and 

Poorly Protected. This means that these ecosystems are considered not to be adequately 

protected in areas such as national parks or other formally protected areas.  
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Figure 8-4 The project area showing the regional level of protection of terrestrial ecosystems (NBA, 2018)
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 National Biodiversity Assessment Wetlands 

This spatial dataset is part of the South African Inventory of Inland Aquatic Ecosystems 

(SAIIAE) which was released as part of the National Biodiversity Assessment (NBA) 2018. 

National Wetland Map 5 includes inland wetlands and estuaries, associated with river line data 

and many other data sets within the South African Inventory of Inland Aquatic Ecosystems 

(SAIIAE) 2018.  

Ecosystem threat status of wetlands in the proximity of the Phase 1 and Phase 2 project area 

is classed as LC and CR (Figure 8-5), while the protection level of these systems is classed 

as Poorly Protected and Not Protected (Figure 8-6). The threat status of the rivers close to 

these project areas is classed as CR while the protection level is classed as Poorly Protected 

(Van Deventer et al., 2019; Skowno et al., 2019). 

 

Figure 8-5 The project area in relation to the wetlands and rivers threat status (NBA, 
2018). 
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Figure 8-6 The project area in relation to the wetlands and rivers protection level (NBA, 

2018). 

 National Freshwater Ecosystem Priority Areas 

In an attempt to better conserve aquatic ecosystems, South Africa has recently categorised 

its river systems according to set ecological criteria (i.e. ecosystem representation, water yield, 

connectivity, unique features, and threatened taxa) to identify Freshwater Ecosystem Priority 

Areas (FEPAs) (Driver et al., 2011). The FEPAs are intended to be conservation support tools 

and envisioned to guide the effective implementation of measures to achieve the National 

Environment Management Biodiversity Act (NEM:BA) biodiversity goals (Nel et al., 2011).  

Both the Phase 1 and Phase 2 project areas comes into close proximity to True FEPA 

wetlands, a non FEPA wetland runs across the northern portion of the Phase 2 project area 

(Figure 8-7).  
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Figure 8-7  The project area in relation to the National Freshwater Ecosystem Priority 
Areas (BGIS, 2018) 

 Ecological Desktop Assessment  

  Vegetation Assessment  

The Phase 1 project area is situated within the grassland biome, while the Phase 2 project 

area falls in the grassland and azonal vegetation. The grassland biome is centrally located in 

southern Africa, and adjoins all except the desert, fynbos and succulent Karoo biomes (Mucina 

& Rutherford, 2006). Major macroclimatic traits that characterise the grassland biome include: 

a) Seasonal precipitation; and  

b) The minimum temperatures in winter (Mucina & Rutherford, 2006). 

The grassland biome is found chiefly on the high central plateau of South Africa, and the inland 

areas of KwaZulu-Natal and the Eastern Cape. The topography is mainly flat and rolling but 

includes the escarpment itself. Altitude varies from near sea level to 2 850 m above sea level. 

Grasslands are dominated by a single layer of grasses. The amount of cover depends on 

rainfall and the degree of grazing. The grassland biome experiences summer rainfall and dry 

winters with frost (and fire), which are unfavourable for tree growth. Thus, trees are typically 

absent, except in a few localized habitats. Geophytes (bulbs) are often abundant. Frosts, fire 

and grazing maintain the grass dominance and prevent the establishment of trees. 

The Azonal vegetation is formed in and around flowing and stagnant freshwater bodies. 

Habitats with high levels of salt concentration form a highly stressed environment for most 

plants and often markedly affect the composition of plant communities. Invariably, both 
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waterlogged and salt-laden habitats appear as ‘special’, deviating strongly from the typical 

surrounding zonal vegetation. They are considered to be of azonal character. 

 Vegetation Types 

The grassland biome comprises many different vegetation types. The Phase 1 project area is 

situated in the Western Free State Clay Grassland, while the Phase 2 project area is situated 

within the Western Free State Clay Grassland, Vaalvet Sandy Grassland and the Highveld 

Alluvial Vegetation types according to SANBI (2018) (Figure 8-9). 

 Western Free State Clay Grassland 

The vegetation type is restricted to flat bottomlands which support dry, species-poor grassland 

with a high number of salt pans embedded. In disturbed areas the salt pans are surrounded 

by dwarf karoo shrublands.  

Important Taxa  

Important plant taxa are those species that have a high abundance, a frequent occurrence or 

are prominent in the landscape within a particular vegetation type (Mucina & Rutherford, 

2006).  

The following species are important in the Western Free State Clay Grassland vegetation type: 

Graminoids: Aristida adscensionis, A. bipartita, Cynodon dactylon, Eragrostis chloromelas , E. 

lehmanniana, Panicum coloratum, Themeda triandra, Aristida congesta, Cymbopogon 

pospischilii, Digitaria eriantha, Eragrostis bicolor, E. curvula, E. micrantha, E. obtusa, E. plana, 

E. superba, E. trichophora, Heteropogon contortus, Setaria nigrirostris, Tragus berteronianus, 

T. koelerioides, T. racemosus.  

Herbs: Berkheya onopordifolia var. onopordifolia, Chamaesyce inaequilatera, Gnaphalium 

declinatum, Indigofera alternans, Kohautia cynanchica, Nidorella microcephala, Platycarpha 

parvifolia, Salvia stenophylla, Selago paniculata, Stachys spathulata.  

Geophytic Herbs: Bulbine narcissifolia, Oxalis depressa. 

Succulent Herb: Tripteris aghillana var. integrifolia. Low Shrubs: Lycium cinereum, Pentzia 

globosa, Amphiglossa triflora, Aptosimum elongatum, Berkheya annectens, Felicia filifolia 

subsp. filifolia, F. muricata, Gnidia polycephala, Helichrysum dregeanum, Melolobium 

candicans, Nenax microphylla, Rosenia humilis, Selago saxatilis.  

Succulent Shrub: Hertia pallens. 

Conservation 

The conservation status of this vegetation type is classified as LT, with the conservation target 

set as 24%.  None is currently being conserved in statutory conservation areas. Almost 20% 

of this vegetation type has already been transformed for maize and wheat cultivation.  

 Vaal Vet Sandy Grassland 

This vegetation type is a plains-dominated landscape with some scattered, slightly undulating 

plains and hills. Mainly low-tussock grasslands with an abundant karroid element occurs here. 

Dominance of Themeda triandra is an important feature of this vegetation unit. Locally low 

cover of T. triandra and the associated increase in Elionurus muticus, Cymbopogon 
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pospischilii and Aristida congesta is attributed to heavy grazing and/or erratic rainfall (Mucina 

& Rutherford, 2006). 

Important Taxa  

Important plant taxa are those species that have a high abundance, a frequent occurrence or 

are prominent in the landscape within a particular vegetation type (Mucina & Rutherford, 

2006).  

The following species are important in the Vaal Vet Sandy Grassland vegetation type: 

Graminoids: Anthephora pubescens, Aristida congesta, Chloris virgata, Cymbopogon 

caesius, Cynodon dactylon, Digitaria argyrograpta, Elionurus muticus, Eragrostis chloromelas, 

E. lehmanniana, E. plana, E. trichophora, Heteropogon contortus, Panicum gilvum, Setaria 

sphacelata, Themeda triandra, Tragus berteronianus, Brachiaria serrata, Cymbopogon 

pospischilii, Digitaria eriantha, Eragrostis curvula, E. obtusa, E. superba, Panicum coloratum, 

Pogonarthria squarrosa, Trichoneura grandiglumis, Triraphis andropogonoides.  

Herbs: Stachys spathulata, Barleria macrostegia, Berkheya onopordifolia var. onopordifolia, 

Chamaesyce inaequilatera, Geigeria aspera var. aspera, Helichrysum caespititium, 

Hermannia depressa, Hibiscus pusillus, Monsonia burkeana, Rhynchosia adenodes, Selago 

densiflora, Vernonia oligocephala.  

Geophytic Herbs: Bulbine narcissifolia, Ledebouria marginata. Succulent Herb: Tripteris 

aghillana var. integrifolia.  

Low Shrubs: Felicia muricata, Pentzia globosa, Anthospermum rigidum subsp. pumilum, 

Helichrysum dregeanum, H. paronychioides, Ziziphus zeyheriana. 

Endemic Taxon  

Herb: Lessertia phillipsiana. 

Conservation status of the Vegetation Type 

The conservation status of this vegetation type is classified as EN, with the conservation target 

set as %. Only 0.3% is statutorily conserved in the Bloemhof Dam, Schoonspruit, Sandveld, 

Faan Meintjies, Wolwespruit and Soetdoring Nature Reserves. More than 63 % has been 

transformed for cultivation. 

 Highveld Alluvial Vegetation 

The highveld alluvial vegetation type is characterised by flat topography supporting riparian 

thickets dominated by Vachellia karroo. This vegetation type can be found in the Free State, 

North West, Mpumalanga and Gauteng Province. It is embedded in the Grassland and 

Savanna biomes.  

Important Taxa:  

The important taxa are divided into the main growth areas namely: Riparian thicket, Reed 

Beds, Flooded grasslands & herblands and Open water. 

Riparian thickets  

Small Trees: Vachellia karroo, Salix mucronata subsp. mucronata, S. mucronata subsp. 

woodii, Ziziphus mucronata, Celtis africana, Searsia lancea.  
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Tall Shrubs: Gymnosporia buxifolia, Rhus pyroides, Diospyros lycioides, Ehretia rigida, 

Grewia flava.  

Low Shrubs: Asparagus laricinus, A. suaveolens.  

Woody Climber: Clematis brachiata.  

Succulent Shrub: Lycium hirsutum  

Graminoids: Setaria verticillata, Panicum maximum.  

Herb: Pollichia campestris.  

Reed beds  

Megagraminoid: Phragmites australis 

Flooded grasslands & herblands  

Low Shrubs: Gomphocarpus fruticosus, Felicia muricata.  

Succulent Shrub: Salsola rabieana.  

Graminoids: Agrostis lachnantha, Andropogon eucomus, Chloris virgata, Cynodon dactylon, 

Eragrostis plana, Hemarthria altissima , Imperata cylindrica, Ischaemum fasciculatum, 

Miscanthus junceus, Paspalum distichum, Andropogon appendiculatus, Brachiaria marlothii, 

Cyperus denudatus, C. longus, Echinochloa holubii, Eragrostis obtusa, E. porosa, Fimbristylis 

ferruginea, Panicum coloratum, Pycreus mundii, Sporobolus africanus, S. fimbriatus, 

Themeda triandra, Urochloa panicoides.  

Herbs: Persicaria lapathifolia, Alternanthera sessilis, Barleria macrostegia, Corchorus 

asplenifolius, Equisetum ramosissimum, Galium capense, Hibiscus pusillus, Lobelia 

angolensis, Nidorella resedifolia, Persicaria amphibia, P. hystricula, Pseudognaphalium 

oligandrum, Pulicaria scabra, Rorippa fluviatilis var. fluviatilis, Senecio inornatus, Stachys 

hyssopoides, Vahlia capensis.  

Geophytic Herbs: Crinum bulbispermum, Haplocarpha lyrata.  

Open water  

Aquatic Herb: Myriophyllum spicatum. 

Conservation Status 

According to Mucina & Rutherford (2006), this vegetation type is classified as LT. The national 

target for conservation protection for both these vegetation types is 31%, with nearly 10% 

statutorily conserved in the Barberspan (a Ramsar site), Bloemhof Dam, Christiana, Faan 

Meintjes, Sandveld, Schoonspruit, Soetdoring and Wolwespruit Nature Reserves. 

 Plant Species of Conservation Concern 

Based on the Plants of Southern Africa (BODATSA-POSA, 2019) database, 515 plant species 

have the potential to occur in the project area and its surroundings (Figure 8-8 and Table 8-2). 

Of these 515 plant species (Appendix B), 1 species is listed as being Species of Conservation 

Concern (SCC) (Figure 8-8).  
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Figure 8-8 Map showing the grid drawn in order to compile an expected plant species list 
(BODATSA-POSA, 2019) 

Table 8-2 Plant Species of Conservation Concern with the potential to occur in the 
project area 

Family Taxon Author IUCN Ecology 

Apocynaceae Brachystelma dimorphum subsp. gratum R.A.Dyer CR Indigenous; Endemic 

Brachystelma dimorphum subsp. gratum is a highly endemic species with one known area of 

occurrence, the salt clay pans surrounding Welkom. This CR species is threatened by habitat 

degradation due to urban and industrial expansion, mining, agriculture, alien invasive plants 

and pollution (Von Staden, 2016).  
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Figure 8-9 The project area showing the vegetation type based on the Vegetation Map of South Africa, Lesotho & Swaziland (BGIS, 2018)
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 Faunal Assessment 

 Avifauna 

A separate report was compiled was compiled for the avifaunal component. 

 Mammals 

The IUCN Red List Spatial Data (IUCN, 2017) lists 65 mammal species that could be expected 

to occur within the project area. Species generally restricted to protected areas such as game 

reserves were not expected to occur in the project area and were removed from the list 

(Appendix D). 

Of the 65 mammal species, ten (10) are listed as being of conservation concern on a regional 

or global basis (Table 8-3). The list of potential species includes: 

• Four (4) that are listed as VU on a regional basis; and  

• Five (5) that are listed as NT on a regional scale. 

On a global scale, 1 species is listed as EN, 2 are listed as VU and 4 as NT (Table 8-3). Three 

of the species are expected to have a low likelihood of occurrence due to a lack of suitable 

habitat and the proximity to urban areas and pressures. 

Table 8-3 List of mammal Species of Conservation Concern that may occur in the 
project area as well as their global and regional conservation statuses. 

Species  Common Name  
Conservation Status Likelihood of 

Regional (SANBI, 2016) IUCN (2017) occurrence 

Aonyx capensis Cape Clawless Otter  NT NT High 

Atelerix frontalis South Africa Hedgehog NT LC Moderate 

Eidolon helvum African Straw-colored Fruit Bat LC NT Moderate 

Felis nigripes Black-footed Cat VU VU Low 

Hydrictis maculicollis Spotted-necked Otter VU NT High 

Leptailurus serval Serval NT LC High 

Mystromys albicaudatus White-tailed Rat VU EN High 

Panthera pardus Leopard VU VU Low 

Parahyaena brunnea Brown Hyaena NT NT Low 

Poecilogale albinucha African Striped Weasel NT LC High 

Aonyx capensis (Cape Clawless Otter) is the most widely distributed otter species in Africa 

(IUCN, 2017). This species is predominantly aquatic, and it is seldom found far from water. 

Based on the presence of wetlands and rivers in and in close proximity to the project area the 

likelihood of occurrence of this species occurring in the project area is considered to be high.  

Atelerix frontalis (South African Hedgehog) has a tolerance of a degree of habitat modification 

and occurs in a wide variety of semi-arid and sub-temperate habitats (IUCN, 2017). Based on 

the Red List of Mammals of South Africa, Lesotho and Swaziland (2016), A. frontalis 

populations are decreasing due to the threats of electrocution, veld fires, road collisions, 

predation from domestic pets and illegal harvesting. Although the species is cryptic and 
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therefore not often seen, there is suitable habitat in the project area although somewhat 

disturbed and therefore the likelihood of occurrence is rated as moderate.  

Eidolon helvum (African Straw-coloured Fruit Bat) is listed as LC on a regional scale and NT 

on a global scale. This species has been recorded from a very wide range of habitats across 

the lowland rainforest and savanna zones of Africa (IUCN, 2017). Although considered to be 

widespread and abundant across its range, certain populations are decreasing due to severe 

deforestation, hunting for food and medicinal use (IUCN, 2017). This species is known to form 

large roosts and colonies numbering in the thousands to even millions of individuals (IUCN, 

2017). No colonies of this species are known to occur in the project area however individuals 

may occasionally be recorded and therefore its likelihood of occurrence is rated as moderate. 

Hydrictis maculicollis (Spotted-necked Otter) inhabits freshwater habitats where water is un-

silted, unpolluted, and rich in small to medium sized fishes (IUCN, 2017). Suitable habitat can 

be found in the wetlands and rivers in and around the project area as such the likelihood of 

occurrence is rated as high.   

Leptailurus serval (Serval) occurs widely through sub-Saharan Africa and is commonly 

recorded from most major national parks and reserves (IUCN, 2017). The Serval’s status 

outside reserves is not certain, but they are inconspicuous and may be common in suitable 

habitat as they are tolerant of farming practices provided there is cover and food available. In 

sub-Saharan Africa, they are found in habitat with well-watered savanna long-grass 

environments and are particularly associated with reedbeds and other riparian vegetation 

types. Large areas of natural grasslands are present in the project area and as such the 

likelihood of occurrence is rated as high. 

Mystromys albicaudatus (White-tailed Rat) is listed as VU on a regional basis and EN on a 

global scale. It is relatively widespread across South Africa and Lesotho; the species is known 

to occur in shrubland and grassland areas. A major requirement of the species is black loam 

soils with good vegetation cover. The pans and wetlands in and around the project areas 

provide suitable habitat for this species and as such the species has a high likelihood of 

occurrence. 

Poecilogale albinucha (African Striped Weasel) is usually associated with savanna habitats, 

although it probably has a wider habitat tolerance (IUCN, 2017). Due to its secretive nature, it 

is often overlooked in many areas where it does occur. There is sufficient habitat for this 

species in the project areas and the likelihood of occurrence of this species is therefore 

considered to be high.  

 Herpetofauna (Reptiles & Amphibians) 

Based on the IUCN Red List Spatial Data (IUCN, 2017) and the ReptileMap database provided 

by the Animal Demography Unit (ADU, 2019) 31 reptile species have the potential to occur in 

the project area (Appendix E). One of the expected species is a SCCs (IUCN, 2017).  

Based on the IUCN Red List Spatial Data (IUCN, 2017) and the AmphibianMap database 

provided by the Animal Demography Unit (ADU, 2020) 17 amphibian species have the 

potential to occur in the project area (Appendix F). No amphibian SCCs are expected to occur 

in the project area. 

Table 8-4 Reptile SCC expected in the project area 
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Species  Common Name  
Conservation Status 

Likelihood of occurrence  
Regional (SANBI, 2016) IUCN (2017) 

Smaug giganteus Giant Dragon Lizard VU VU Moderate 

Smaug giganteus (Giant Dragon Lizard) is categorised as vulnerable on both a regional and 

an international scale. It is endemic to South Africa, where it is found only in the grasslands of 

the northern Free State and the southwestern parts of Mpumalanga (IUCN, 2017). Habitat 

loss due to agriculture is a continuing threat. Large portions of the grassland habitat are 

underlain by coal beds of varying quality and extent, and exploitation of coal for fuel has and 

will result in further habitat loss. The likelihood of finding the species in the project area is 

moderate, based on the ADU ReptileMap 13 records of this species has been made in in this 

QDS, these records were however from 2013 and 2005 it is therefore likely that this species 

is not present in the area anymore. 

 Review of Previous Studies Performed in the Area 

Lidwala Consulting engineers performed a Biodiversity Assessment for Sunelex in 2015. The 

field work for this study was conducted late dry season. The aim of this study was to report on 

the overall condition of the habitat and assess if the footprints would be suitable areas for the 

Matjhabeng Solar PV with Battery Energy Storage Systems and its associated powerlines. No 

fauna or flora species of conservation concern were identified. Fifty-nine plant species were 

listed, the report did indicate that Schizocarphus nervosus could possibly occur. Ground 

squirrel (Xerus inauris) and Yellow mongoose (Cynictis penicellata) burrows were recorded in 

the project area.  

In March 2020 Nemai conducted a Terrestrial Ecology Assessment for the Proposed 

Matjhabeng Solar PV with BESS Project: Phase 1 and Phase 2 Sites. The powerlines 

footprints were not assessed in this study. The objective of this study was to identify sensitive 

species and their habitats in the project area. Seven mammal species were recorded in this 

study, they were: Common Mole-rat, Yellow Mongoose, House mouse, Ground squirrel, Scrub 

hare, Meerkat (Suricate) and Four-striped Grass Mouse. None of these species were species 

of conservation concern. Across the two project areas 132 plant species were recorded, SCCs 

recorded in this study is presented in Table 8-5. All of these species were provincially 

protected. Vachellia erioloba (Camel Thorn) is also a nationally protected tree. Thirty-one bird 

species were recorded, none of these species were SCCs. Three reptiles species were 

recorded in the project areas; Distant’s Ground Agama (Agama aculeata subsp distanti), 

Speckled Rock Skink (Trachylepis punctatissima) and Cape Skink, (Mabuya capensis). These 

reptile specie are not species of conservation concern, it was however predicted the Smaug 

giganteus could possibly occur in the area. The five amphibian species recorded in the study 

is regarded as generalist common species; Guttural Toad, Common Caco, Bubbling Kassina, 

Tremolo Sand Frog and Common Platanna.  

Table 8-5 Plant species of conservation concern observed by Nemai (2020) 

Family Scientific name Common name Conservation status Ecological status 
Growth 
Form 

Asparagaceae  
Schizocarphus 
nervosus  

White Scilla  Least Concern  
Protected Free State Nature 
Cons.  

Herb  

Asteraceae  
Helichrysum cf. 
callicomum  

Motoantoanyane  Least Concern  
Protected plant Free State 
Nature Cons. Ordinance (No. 
8 of 1969)  

Herb  
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Amaryllidaceae  
Boophone 
disticha  

Century plant  
Declining/ Protected Free 
State Nature Cons. 
Ordinance (No. 8 of 1969)  

Indigenous/Medicinal  Herb  

Amaryllidaceae  
Brunsvigia cf. 
radulosa  

Candelabra 
flower  

Protected plant Free State 
Nature Cons. Ordinance (No. 
8 of 1969)  

Indigenous  Herb  

Amaranthaceae  
Alternanthera 
pungens  

Khakhiweed  
Protected plant Free State 
Nature Cons. Ordinance (No. 
8 of 1969)  

Weed  Herb  

Amaryllidaceae  
Ammocharis 
coranica  

Karoo lily  
Protected plant Free State 
Nature Cons. Ordinance (No. 
8 of 1969)  

 Herb 

Fabaceae  
Vachellia 
(Acacia) erioloba  

Camel thorn  
Declining/Protected Free 
State Nature Cons. 
Ordinance (No. 8 of 1969)  

Indigenous  Tree  

The sensitivity analysis of the Nemai (2020) study divided the area into two classes based on 

the habitats. The grassland habitats were given a moderate to high sensitivity while the 

disturbed areas were given a low sensitivity. The watercourses delineated were not given a 

sensitivity however based on legislative guidelines these areas would be highly sensitive. The 

loss of CBA and ESA habitat were regarded as the greatest impact, with rehabilitation of areas 

being a mitigation that could reduce the impact.  

9 Field Survey 

 Terrestrial Assessment 

The field survey for flora and fauna (mammals, amphibians and reptiles) was conducted during 

the second week of November 2020. During the survey the assessment of floral and faunal 

communities was conducted throughout the extent the 40-meter survey corridor from the 

centre of the powerline. The project area was ground-truthed on foot, which included spot 

checks and meanders in pre-selected areas to validate desktop data. Photographs were 

recorded during the site visits and some are provided under the results section in this report. 

All site photographs are available on request.  

 Vegetation Assessment 

A total of 90 tree, shrub and herbaceous plant species were recorded in the project area during 

the field assessment (Table 9-1). Plants listed as Category 1 alien or invasive species under 

the National Environmental Management: Biodiversity Act (NEMBA) appear in green text. 

Plants listed in Category 2 or as ‘not indigenous’ or ‘naturalised’ according to NEMBA, appear 

in blue text. Some of the plant species recorded can be seen in Figure 9-1. 

The list of plant species recorded to date is therefore by no means comprehensive, and the 

report needs to be read in alongside with the Lidwala Consulting (2015) and Nemai (2020) 

reports. One of the approaches of the flora field survey was to determine if the protected 

species listed in those reports could be still be found. However, floristic analysis conducted to 

date is however regarded as a sound representation of the local flora for the project area.  

 Protected plant/tree species 

Several individuals protected plant species that are protected by the Free State Nature 

Conservation Ordinance 8 of 1969 were observed in various parts of the project area and 

occurred throughout (Table 9-1). According to the list of protected species under Schedule, if 

any individuals of these plant species are to be disturbed, permits must be obtained from the 
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Free State Department of Economic, Small Business Development, Tourism and 

Environmental Affairs (FSDESTEA). 
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Table 9-1 Trees, shrubs and weeds recorded in the project area 

Scientific Name Common Name Threat Status (SANBI, 2017) SA Endemic Alien Category 

Acalypha angustata Copper leaf LC Not Endemic  

Agrostis lachnantha Bent Grass LC Not Endemic  

Albuca shawii  Small Yellow Albuca LC Not Endemic  

Alternanthera pungens Khakiweed   Naturalized exotic weed 

Ammocharis coranica Karoo lily LC-Schedule 6 Protected Not Endemic  

Argemone ochroleuca Mexican poppy   NEMBA Category 1b 

Aristida bipartita Rolling Three-awned Grass LC Not Endemic  

Aristida congesta subsp. barbicollis Spreading Three-awn LC Not Endemic  

Aristida congesta subsp. congesta Tassel Three-awned Grass LC Not Endemic  

Asparagus laricinus Bergkatbos LC Not Endemic  

Barleria macrostegia Tongklapper LC Not Endemic  

Berkheya onopordifolia Mohato LC Not Endemic  

Berkheya pinnatifida Isihlungu LC Not Endemic  

Bidens pilosa Common Black-jack   Naturalized exotic weed 

Bulbine angustifolia Geelkatstert LC Not Endemic  

Bulbine narcissifolia Strap-leafed bulbine LC Not Endemic  

Bulbostylis burchellii Joang-Ba-Nokana LC Not Endemic  

Chenopodium album Pigweed   Naturalized exotic weed 

Chloris virgata Feather Fingergrass   Naturalized exotic 

Commelina africana Yellow commelina LC Not Endemic  

Commelina livingstonii    LC Not Endemic  

Convolvulus sagittatus Bobbejaantou LC Not Endemic  

Conyza bonariensis Flax-leaf fleabane   Naturalized exotic 
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Cylindropuntia imbricata Imbricate cactus   NEMBA Category 1b 

Cymbopogon caesius Broad-Leaved Turpentine Grass LC Not Endemic  

Cynodon dactylon Couch Grass LC Not Endemic  

Cyperus esculentus Yellow Nutsedge LC Not Endemic  

Cyperus marginatus Matjiesgoed LC Not Endemic  

Cyperus rotundus Coco Grass LC Not Endemic  

Cyphostemma hereroense Lakseerbossie LC Not Endemic  

Datura ferox Large thorn apple  NEMBA Category 1b  

Datura stramonium Jimson weed  NEMBA Category 1b  

Dicoma anomala  Aambeibos LC Not Endemic  

Digitaria eriantha Common Finger Grass LC Not Endemic  

Dipcadi viride Dainty Green Bells LC Not Endemic  

Elephantorrhiza elephantina Elephant's root LC Not Endemic  

Eragrostis chloromelas Blue Lovegrass LC Not Endemic  

Eragrostis curvula Weeping Love Grass LC Not Endemic  

Eragrostis gummiflua Gum grass LC Not Endemic  

Eragrostis superba Bosluissaadgras LC Not Endemic  

Eucalyptus camaldulensis Red River Gum  NEMBA Category 1b  

Euphorbia striata Melkgras LC Not Endemic  

Felicia muricata Karoo-Aster LC Not Endemic  

Gomphrena celosioides Bachelor's button   Naturalized exotic weed 

Gomphocarpus fruticosus Narrow-leaved cotton bush LC Not Endemic  

Helichrysum rugulosum Motlosa-ngoaka LC Not Endemic  

Hermannia depressa Rooiopslag LC Not Endemic  

Hyparrhenia hirta Common Thatching Grass LC Not Endemic  

Imperata cylindrica Cogongrass LC Not Endemic  
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Kyllinga alba Biesie LC Not Endemic  

Lippia javanica Fever tea/ Lemon Bush LC Not Endemic  

Lycium horridum    LC Not Endemic  

Melia azedarach Persian Lilac/Syringa   NEMBA Category 1b 

Melinis repens Natal Red Top LC Not Endemic  

Monopsis decipiens Butterfly Monopsis LC Not Endemic  

Morus alba White mulberry   NEMBA Category 3 

Opuntia ficus-indica Prickly pear   NEMBA Category 1b 

Opuntia stricta Pest pear of Australia   NEMBA Category 1b 

Panicum coloratum Bamboeskweek LC Not Endemic  

Pennisetum clandestinum Kikuyu Grass   NEMBA Category 1b in protected areas and wetlands. 

Pentzia globosa Goedkaro LC Not Endemic  

Pentzia incana Skaapkaroo LC Not Endemic  

Phragmites australis Common reed LC Not Endemic  

Pinus halepensis Aleppo pine   Naturalized exotic weed 

Pinus patula Patula pine   NEMBA Category 2 

Plantago lanceolata Ribwort Plantain LC Not Endemic  

Pseudognaphalium luteo-album Jersey Cudweed   Naturalized exotic 

Ruschia sp Beesvygie LC Endemic  

Salsola glabrescens Brakbos LC Endemic  

Schinus molle Pepper tree   Naturalized exotic 

Schizocarphus nervosus White Scilla LC-Schedule 6 Protected Not Endemic  

Schoenoplectus corymbosus Matjiesgoed LC Not Endemic  

Searsia lancea Karee LC Not Endemic  

Setaria sphacelata var. sphacelata Common Bristle Grass LC Not Endemic  

Setaria sphacelata var. torta Creeping Bristle Grass LC Not Endemic  
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Solanum elaeagnifolium Silverleaf nightshade   Naturalized exotic 

Solanum lichtensteinii Large Yellow Bitter Apple LC Not Endemic  

Sonchus asper Spiny sowthistle   Naturalized exotic 

Sporobolus africanus Ratstail Dropseed LC Not Endemic  

Stoebe plumosa Bankruptbush LC Not Endemic  

Tagetes minuta   Khaki Bush   Naturalized exotic weed 

Tamarix ramosissima Salt cedar   NEMBA Category 1b 

Taraxacum officinale Common Dandelion   Naturalized exotic 

Themeda triandra Red Grass LC Not Endemic  

Typha capensis Bulrush LC Not Endemic  

Vachellia karroo Sweet Thorn LC Not Endemic  

Verbena aristigera Roadside Verbena   Naturalized exotic 

Verbena bonariensis Purpletop vervain   NEMBA Category 1b 

Xanthium spinosum Spiny cocklebur   NEMBA Category 1b 

Zea mays Maize   Foodplant 
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Figure 9-1 Some of the flora species recorded in the project area: A) Dipcadi viride, B) Commelina livingstonii  , C) Ammocharis coranica 
and D) Berkheya onopordifolia.  
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 Alien and Invasive Plants 

Declared weeds and invader plant species have the tendency to dominate or replace the canopy 

or herbaceous layer of natural ecosystems, thereby transforming the structure, composition, 

and function of these systems. Therefore, it is important that these plants are controlled and 

eradicated by means of an eradication and monitoring programme. Some invader plants may 

also degrade ecosystems through superior competitive capabilities to exclude native plant 

species. 

The National Environmental Management: Biodiversity Act (NEMBA) is the most recent 

legislation pertaining to alien invasive plant species. In August 2014, the list of Alien Invasive 

Species was published in terms of the National Environmental Management: Biodiversity Act 

(Act 10 of 2004) (Government Gazette No 78 of 2014), this list was updated in September 2020 

(Act 10 of 2004 no 43726). The Alien and Invasive Species Regulations were published in the 

Government Gazette No. 43726, 18 September 2020. The legislation calls for the removal and 

/ or control of alien invasive plant species (Category 1 species). In addition, unless authorised 

thereto in terms of the National Water Act, 1998 (Act No. 36 of 1998), no land user shall allow 

Category 2 plants to occur within 30 meters of the 1:50 year flood line of a river, stream, spring, 

natural channel in which water flows regularly or intermittently, lake, dam or wetland. Category 

3 plants are also prohibited from occurring within proximity to a watercourse. 

Below is a brief explanation of the three categories in terms of the National Environmental 

Management: Biodiversity Act (Act 10 of 2004) (NEMBA): 

• Category 1a: Invasive species requiring compulsory control. Remove and destroy. Any 

specimens of Category 1a listed species need, by law, to be eradicated from the 

environment. No permits will be issued. 

• Category 1b: Invasive species requiring compulsory control as part of an invasive 

species control program. Remove and destroy. These plants are deemed to have such 

a high invasive potential that infestations can qualify to be placed under a government 

sponsored invasive species management program. No permits will be issued. 

• Category 2: Invasive species regulated by area. A demarcation permit is required to 

import, possess, grow, breed, move, sell, buy or accept as a gift any plants listed as 

Category 2 plants. No permits will be issued for Category 2 plants to exist in riparian 

zones. 

• Category 3: Invasive species regulated by activity. An individual plant permit is required 

to undertake any of the following restricted activities (import, possess, grow, breed, 

move, sell, buy or accept as a gift) involving a Category 3 species. No permits will be 

issued for Category 3 plants to exist in riparian zones. 

Note that according to the regulations, a person who has under his or her control a category 1b 

listed invasive species must immediately: 

• Notify the competent authority in writing  

• Take steps to manage the listed invasive species in compliance with: 

o Section 75 of the Act; 
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o The relevant invasive species management programme developed in terms of 

regulation 4; and 

o Any directive issued in terms of section 73(3) of the Act. 

Nine (9) alien and/or invasive plants were recorded during the field survey within the project 

area. It is recommended that an Alien Plant Species Management Plan be implemented within 

the project areas and as part of the EMPr in order to prevent the prospecting activities and 

movement exacerbating the infestation. 

 Faunal Assessment 

The faunal assessment was completed based on the desktop review and infield biodiversity 

surveys which were conducted across the project area. 

 Mammals 

Three (3) mammal species were recorded in the project area during the survey; based on either 

direct observation or the presence of visual tracks & signs (Table 9-2 and Figure 9-2).  

Table 9-2 Mammal species recorded in the project area 

Species  Common Name  
Conservation Status 

Regional  
(SANBI, 2016) 

IUCN  
(2017) 

Cynictis penicillata Yellow Mongoose  LC LC 

Lepus saxatilis Scrub Hare LC LC 

Xerus inauris Cape Ground Squirrel LC LC 
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Figure 9-2 Some of the small mammal species recorded in the project area: A) Scrub Hare 
(Lepus saxatilis), B) Cape Ground Squirrel (Xerus inauris) 
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 Herpetofauna (Reptiles and Amphibians 

Two (2) reptile species, and no amphibian species were recorded in the project area during the 

surveys (Table 9-3 and Figure 9-3).  

Table 9-3 A list of herpetofauna recorded in the project area 

Species Common Name 

Conservation Status 

Regional (SANBI, 2016) 
IUCN  

(2017) 

Panaspis wahlbergi Wahlberg's Snake-eyed Skink LC Unlisted 

Trachylepis capensis Cape Skink LC Unlisted 

 

Figure 9-3 The herpetofauna species recorded in the project area: A) Wahlberg's Snake-
eyed Skink (Panaspis wahlbergi), B) Cape Skink (Trachylepis capensis) 
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 Habitat Assessment 

The main habitat types identified across the project area were initially identified largely based 

on aerial imagery. These main habitat types were refined based on the field coverage and data 

collected during the survey. The delineated habitats can be seen in Figure 9-4 till Figure 9-11 

and Figure 9-12 are illustrations of these habitats from the project area. Emphasis was placed 

on limiting timed meander searches within the natural habitats and therefore habitats with a 

higher potential of hosting SCC. Each of the habitats identified are discussed in the sub-sections 

below.  

Degraded Grassland 

The condition of these grassland has been degraded, mainly due to overgrazing by livestock 

(cattle and goats). The current ecological condition of this habitat in regard to the main driving 

forces, are intact; which is evident in the amount of, and importance of the species recorded in 

the faunal assessment, and also to the high species diversity and number of plant species 

recorded. This habitat are areas where the grassland has been altered due to historic and/or 

current human activity and the associated incidental impacts. The sensitivity of these areas is 

regarded as moderate due to the fact that these areas are connected to more sensitive habitats, 

thus not only forms a buffer but also part of the movement corridor. This habitat also has a 

higher potential to returning to a more natural state if left undisturbed. The degraded Grassland 

was rated with a moderate sensitivity because it: 

• May serve as and represent CBA and ESA if enabled to recover, as per the Conservation 

Plan; and 

• May support various species and may play an important role in the ecosystem if left to 

recover from the superficial impacts. 

Modified Grassland 

This habitat are areas where the grassland has been altered due to historic agriculture where 

these areas were used for agricultural lands. This habitat is regarded as modified due to the 

nature of the modification of the area however has been able to recover somewhat to a point 

where it can support biodiversity. Due to the nature of this habitat, it is regarded as having a 

moderate sensitivity.  

Disturbed 

This habitat is regarded as areas that has been impacted by edge effects of transformed areas 

as well as direct impacts from livestock, dumping and infringement. These habitats aren’t 

entirely transformed but in a constant disrobed state as it can’t recover to a more natural state 

due to ongoing disturbances and impacts it receives from the transformed areas. These areas 

are considered to have a low-moderate sensitivity due to the fact that these areas may be used 

as a movement corridor and in many cases form a barrier between the more natural grassland 

and the disturbed/transformed areas.  

Transformed 

This habitat unit represents all areas of urban area, mining areas, agriculture and infrastructure 

such as roads .This habitat is regarded as transformed due to the nature of the modification of 

the area to such a point where it wouldn’t be able to return to its previous state. Due to the 

transformed nature of this habitat, it is regarded as having a low sensitivity. 
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Wetlands 

This habitat unit represents the watercourse and wetland areas with the grasslands that it is 

connected to. The wetlands habitats are according to the Water Resource Assessment report 

(TBC, 2020). This habitat type is regarded as intact and therefore natural, but slightly disturbed 

due to grazing by livestock and the surrounding land uses like mining and agriculture. Despite 

this and due to its limited distribution in the landscape, this habitat is regarded as having a high 

sensitivity. 
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Figure 9-4 Habitats identified and delineated within the project area Phase 1 
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Figure 9-5 Habitats identified within the project area Phase 1: A)Transformed, B) Disturbed, C) Degraded and D) Wetlands 
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Figure 9-6 Habitats identified and delineated within the project area Phase 2. 
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Figure 9-7 Habitats identified and delineated within the project area Phase 2. 



Terrestrial Ecology Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

52 

 

Figure 9-8 Habitats identified and delineated within the project area Phase 2. 
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Figure 9-9 Habitats identified and delineated within the project area Phase 2. 
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Figure 9-10 Habitats identified and delineated within the project area Phase 2. 
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Figure 9-11 Habitats identified and delineated within the project area Phase 2. 
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Figure 9-12 Photographs of the habitats identified in the project area: A) Wetlands , B & E) Modified Grassland, C) Transformed and D) 
Disturbed 
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10 Sensitivity Analysis 

 Terrestrial Theme Sensitivity  

The biodiversity theme sensitivity of Phase 1 project area (with 500m buffer) as indicated in 

the screening report was derived to be “low” with small portions in the north and south 

classifies as “highly sensitive”  (Figure 10-1). The Phase 2 project area (with 500m buffer) is 

classified as “very highly sensitive” as a whole (Figure 10-2). 

 

Figure 10-1 Terrestrial Biodiversity Theme Sensitivity, TBC Screening Report 
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Figure 10-2 Terrestrial Biodiversity Theme Sensitivity, TBC Screening Report 

The completion of the terrestrial biodiversity assessment corroborates with the low sensitivity 

of Phase1, however disputes the areas classified as very high sensitivity of the project area, 

except for the wetland areas which have a high sensitivity . 

As per the terms of reference for the project, GIS sensitivity maps are required in order to 

identify sensitive features in terms of the relevant specialist discipline/s within the project area. 

The sensitivity scores identified during the field survey for each terrestrial habitat are mapped 

in Figure 10-3 to Figure 10-9. 

In terms of terrestrial habitats, areas that were classified as having a low-moderate sensitivity 

are those areas which were deemed by the specialists to have been impacted upon and/or 

were disturbed from their original condition due to historic and recent impacts associated the 

anthropogenic presence throughout.  

Areas with a high sensitivity are the wetland habitats identified. 

It is important to note that this map does not replace any local, provincial or government 

legislation relating to these areas or the land use capabilities or sensitivities of these 

environments but is done in relation to the legislation. 
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Figure 10-3 Terrestrial biodiversity sensitivity of the project area Phase 1. 

 

Figure 10-4 Terrestrial biodiversity sensitivity of the project area Phase 2. 
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Figure 10-5 Terrestrial biodiversity sensitivity of the project area Phase 2. 

 

Figure 10-6 Terrestrial biodiversity sensitivity of the project area Phase 2. 
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Figure 10-7 Terrestrial biodiversity sensitivity of the project area Phase 2. 

 

Figure 10-8 Terrestrial biodiversity sensitivity of the project area Phase 2. 
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Figure 10-9 Terrestrial biodiversity sensitivity of the project area Phase 2. 

11 Impact Assessment 

Potential impacts were evaluated against the data captured during the fieldwork to identify 

relevance to the project area, specifically the proposed development footprint areas. The 

relevant impacts were then subjected to a prescribed impact assessment methodology. The 

details of this methodology can be provided on request. 

 Alternatives Considered 

In Phase 1 two substation options were provided, the first being south of the second. The 

preferred option is substation option 2 as this option mitigates the need for an additional road 

in the project area. An additional set of alternatives were provided, these were the two 

powerline options to Geduld substation. Again option 2 is the preferred option as it follows an 

already disturbed route. Visual representation of these options can be seen in Figure 1-1 and 

Figure 1-2. 

 Terrestrial Impact Assessment 

 Current impacts 

The current impacts observed during surveys are listed below. Photographic evidence of a 

selection of these impacts is shown in Figure 11-1. 

• Powerlines; 
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• Dumping and litter; 

• Historic mining; 

• Fencing; 

• Grazing and trampling of natural vegetation by livestock in certain areas; 

• Farm roads and main roads (and associated traffic and wildlife road mortalities); 

• Erosion surrounding borrow pits and dams; and 

• Alien and/or Invasive Plants (AIP). 

 

Figure 11-1 Some of the current impacts observed during the field survey: A) Powerlines 
and the associated service roads, B) Dumping and litter, C) Agriculture and the associated 

impacts, D) Livestock, E) Existing infrastructure and F) Historic mining 

Phase 1 does not overlap with a CBA area and it is also not expected to be crucial habitat. 

The Phase 2 project area, however, was a CBA habitat and EN ecosystem type, it also 

possessed a number of pans in and around which SCC flora species can be found. The 
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destruction of these wetland habitats will result in the irreplaceable loss of resources for these 

threatened species. 

 Anticipated Impacts 

Table 11-1 presents the aspects anticipated for the powerlines and substations are considered 

in order to predict and quantify these impacts, as well as to assess and evaluate the magnitude 

on the identified terrestrial biodiversity. 

Table 11-1  Anticipated impacts for the proposed development on terrestrial biodiversity 

Main Impact 
Project activities that can cause loss/impacts to 
habitat (especially with regard to the proposed 

infrastructure areas): 
Secondary impacts anticipated 

1. Destruction, fragmentation and 
degradation of habitats and 
ecosystems  

Physical removal of vegetation, including protected 
species. 

Displacement/loss of flora & fauna 
(including possible SCC)  

Access roads and servitudes Increased potential for soil erosion  

Soil dust precipitation Habitat fragmentation  

Dumping of waste products 
Increased potential for 
establishment of alien & invasive 
vegetation 

Random events such as fire (cooking fires or 
cigarettes) 

Erosion 

Main Impact 
Project activities that can cause the spread and/or 

establishment of alien and/or invasive species 
Secondary impacts anticipated 

2. Spread and/or establishment of 
alien and/or invasive species  

Vegetation removal  
Habitat loss for native flora & fauna 
(including SCC)  

Vehicles potentially spreading seed  
Spreading of potentially dangerous 
diseases due to invasive and pest 
species  

Unsanitary conditions surrounding infrastructure 
promoting the establishment of alien and/or invasive 
rodents  

Alteration of fauna assemblages due 
to habitat modification 

Creation of infrastructure suitable for breeding 
activities of alien and/or invasive birds 

  

Main Impact 
Project activities that can cause direct mortality of 

fauna 
Secondary impacts anticipated 

3. Direct mortality of fauna 

Clearing of vegetation  
Loss of habitat 

Loss of ecosystem services 

Roadkill due to vehicle collision  

Increase in rodent populations and 
associated disease risk 

Pollution of water resources due to dust effects, 
chemical spills, etc. 

Intentional killing of fauna for food (hunting)  

Main Impact 
Project activities that can cause reduced 

dispersal/migration of fauna 
Secondary impacts anticipated 

4. Reduced dispersal/migration of 
fauna  

Loss of landscape used as corridor 

Reduced dispersal/migration of 
fauna 

Loss of ecosystem services 

Compacted roads  
Reduced plant seed dispersal 

Removal of vegetation  

Main Impact 
Project activities that can cause pollution in 

watercourses and the surrounding environment 
Secondary impacts anticipated 

5. Environmental pollution due to 
water runoff, spills from vehicles and 
erosion 

Chemical (organic/inorganic) spills  
Pollution in watercourses and the 
surrounding environment 

Erosion 

Faunal mortality (direct and 
indirectly) 

Groundwater pollution 
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Loss of ecosystem services 

Main Impact 
Project activities that can cause disruption/alteration of 

ecological life cycles due to sensory disturbance. 
Secondary impacts anticipated 

6.Disruption/alteration of ecological 
life cycles (breeding, migration, 
feeding) due to noise, dust and light 
pollution. 

Operation of machinery (Large earth moving 
machinery, vehicles)  

Disruption/alteration of ecological 
life cycles due to noise 

Loss of ecosystem services 

Project activities that can cause disruption/alteration of 
ecological life cycles due to dust 

Secondary impacts associated with 
disruption/alteration of ecological life 
cycles due to dust 

Vehicles  Loss of ecosystem services 

Main Impact 
Project activities that can cause staff to interact 

directly with potentially dangerous fauna 
Secondary impacts anticipated 

8. Staff and others interacting 
directly with fauna (potentially 
dangerous) or poaching of animals 

All unregulated/supervised activities outdoors   Loss of SCCs 

 

 Impacts 

The impact of powerlines is mostly measured through their effect on birds. Richardson et al., 

2017 investigated the effect of these linear structures on the flora and fauna biodiversity. They 

found that it is responsible for loss, fragmentation and alteration of habitat regardless of the 

ecosystem. The open area created under powerlines can in some instances lead to increase 

in predation rate as a result of the lack of vegetation coverage (Bartzke et al., 2014). 

 Construction Phase 

During this phase the associated individual towers and the associated powerline within the 

corridor (40 m) and the substations will be constructed, and the main anticipated impact 

include the clearing of vegetation, thus will ultimately lead to the proliferation of alien plant 

species along the cleared areas as well as the severing of movement corridors for fauna, loss 

of fauna and flora SCCs and the fragmentation of habitat. The Phase 1 and Phase 2 project 

areas were assessed individually. 

The following potential impacts were considered (Table 11-2 and Table 11-3): 

• Destruction, fragmentation and degradation of habitats and ecosystems; 

• Spread and/or establishment of alien and/or invasive species;  

• Displacement of faunal community (Including several SCC) due to habitat loss, direct 

mortalities and disturbance (road collisions, open holes, noise, light, dust, vibration);  

• Mortalities and displacements of fauna and flora SCCs; and 

• Chemical pollution due to dust suppressants. 

 Operational Phase 

The operational phase of the impact of daily activities is anticipated to further spread the alien 

invasive plants, as well as the deterioration of the habitats due to the increase of dust and 

edge effect impacts. Dust reduces the ability of plants to photosynthesize and thus leads to 

degradation/retrogression of the veld. Moving maintenance vehicles don’t only cause sensory 
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disturbances to fauna, affecting their life cycles and movement, but will lead to direct 

mortalities due to collisions.  

The following potential impacts were considered: 

• Continued fragmentation and degradation of habitats and ecosystems; 

• Spread of alien and/or invasive species; 

• Displacement and direct mortalities of faunal community (including SCC) due to 

disturbance (road collisions, collisions with substation, noise, light, dust, vibration); and 

• Reduced dispersal of fauna. 

 Decommissioning phase 

During this phase the infrastructure will be removed, and the area rehabilitated. Only two 

impacts were considered (as this will be similar for both phases, they were assessed 

simultaneously): 

• Continued fragmentation and degradation of habitats and ecosystems; and 

• Spread of alien and/or invasive species. 

 Assessment of significance  

The assessment of impact significance considers pre-mitigation as well as implemented of 

post-mitigation scenarios. The mitigation actions required to lower the risk of the impact are 

provided in Section 12 of this report. 

 Construction Phase 

Table 11-2 and Table 11-3 summarises the significance of potential impacts associated with 

the Phase 1 and Phase 2 powerlines and substations on fauna and flora before and after 

implementation of mitigation measures. The loss of habitat and the degradation of habitat were 

rated as ‘Moderetaly-High’ for Phase 1 and Phase 2 prior to mitigations. Through the 

implementation of mitigations such as the restriction and demarcation of the project footprint 

this can be lowered to ‘Moderate’, it can however not be mitigated completely as habitat will 

still be lost. Prior to implementation of mitigation measures the significance of impact to the 

SCCs were rated as ‘Moderate’. Implementation of mitigation measures reduced the 

significance of potential impact on the biodiversity community to a ‘Low’ level. This 

assessment was based on the types of SCCs found, their known success of relocation and 

the historically disturbed nature of some areas of the project footprint.  

 Operational Phase 

Table 11-4 and Table 11-5 summarises the significance of the operational phase impacts on 

biodiversity before and after implementation of mitigation measures. The impact significance 

of displacement and direct mortalities of fauna were rated as ‘Moderate’ prior to mitigation for 

Phase 1 and ‘Moderately high’ for Phase 2. Based on the extent of the powerline in Phase 2 

the risk was regarded as higher. Implementation of mitigation measures reduced the 

significance of the impact to a ‘Low’ level for both phases. The disturbance that could be 

created by processes such as erosion will cause a continues fragmentation and degradation 
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of the habitat. This impact was rated as ‘High’ for both phases, with the implementation of 

mitigations such as an erosion management plan this impact can be reduced to ‘moderate’. 

 Decommissioning Phase 

The fauna and flora would have become accustomed to the changed habitat and the 

disturbance of this habitat would now result in a further fragmentation. The significance of this 

impact prior to mitigations were rated as ‘Moderately high’ and was reduced to ‘Low’ post 

mitigation. Alien invasive species will flourish in the now newly disturbed areas and this will 

need to be monitored quarterly for two years post decommissioning.   
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Table 11-2  Assessment of significance of potential impacts on the terrestrial fauna and flora associated with the construction phase of the 
Phase 1 project 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability of 
Impact 

Significance 
Duration of 

Impact 
Spatial Scope 

Severity of 
Impact 

Sensitivity of Receiving 
Environment 

Probability 
of Impact 

Significance 

Destruction, 
fragmentation 
and degradation 
of habitats, and 
ecosystems  

5 3 4 3 5   4 2 3 3 4   

Permanent 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Great / 
harmful/ 

ecosystem 
structure and 

function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Definite 
Moderately 

High 

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology moderately 
sensitive/ /important 

Highly likely Moderate 

Spread and/or 
establishment of 
alien and/or 
invasive species 

4 3 3 4 4   3 2 2 2 3   

Life of 
operation or 
less than 20 
years: Long 

Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant / 
ecosystem 

structure and 
function 

moderately 
altered 

Ecology 
highly 

sensitive 
/important 

Highly likely 
Moderately 

High 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Displacement of 
faunal 
community 
(Including 
several SCC) 
due to habitat 
loss, direct 
mortalities and 
disturbance (road 
collisions, noise, 
light, dust, 
vibration);  

3 3 3 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant / 
ecosystem 

structure and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Mortalities and 
displacements of 

3 3 3 4 4   2 2 2 4 3   

One year to 
five years: 

Local area/ 
within 1 km 

Significant / 
ecosystem 

Ecology 
highly 

Highly likely Moderate 
One 

month to 
Development 
specific/ within 

Small / 
ecosystem 

Ecology highly sensitive 
/important 

Likely Low 
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fauna and flora 
SCCs. 

Medium 
Term 

of the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

structure and 
function 

moderately 
altered 

sensitive 
/important 

one year: 
Short 
Term 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

structure 
and function 

largely 
unchanged 

Chemical 
pollution 
associated with 
dust 
suppressants 

3 4 4 3 4   2 2 2 2 1   

One year to 
five years: 
Medium 

Term 

Regional 
within 5 km 
of the site 

boundary / < 
2000ha 

impacted / 
Linear 

features 
affected < 

3000m 

Great / 
harmful/ 

ecosystem 
structure and 

function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely 
Moderately 

High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Highly 
unlikely 

Absent 
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Table 11-3 Assessment of significance of potential impacts on terrestrial fauna and flora associated with the construction phase of the 
Phase 2 project 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability of 
Impact 

Significance 
Duration 
of Impact 

Spatial Scope 
Severity of 

Impact 
Sensitivity of Receiving 

Environment 
Probability 
of Impact 

Significance 

Destruction, 
fragmentation 
and degradation 
of habitats and 
ecosystems  

5 3 4 3 5   4 2 3 3 4   

Permanent 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Great / 
harmful/ 

ecosystem 
structure and 

function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Definite 
Moderately 

High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology moderately 
sensitive/ /important 

Highly 
likely 

Moderate 

Spread and/or 
establishment of 
alien and/or 
invasive species 

4 3 3 3 4   3 2 2 2 3   

Life of 
operation or 
less than 20 
years: Long 

Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant / 
ecosystem 

structure and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely Moderate 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Displacement of 
faunal 
community 
(Including 
several SCC) 
due to habitat 
loss, direct 
mortalities and 
disturbance (road 
collisions, noise, 
light, dust, 
vibration);  

3 3 3 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant / 
ecosystem 

structure and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Mortalities and 
displacements of 

3 3 3 3 4   2 2 2 2 3   

One year to 
five years: 

Local area/ 
within 1 km 

Significant / 
ecosystem 

Ecology 
moderately 

Highly likely Moderate 
One 

month to 
Development 
specific/ within 

Small / 
ecosystem 

Ecology with limited 
sensitivity/importance 

Likely Low 
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fauna and flora 
SCCs. 

Medium 
Term 

of the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

structure and 
function 

moderately 
altered 

sensitive/ 
/important 

one year: 
Short 
Term 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

structure 
and function 

largely 
unchanged 

Chemical 
pollution 
associated with 
dust 
suppressants 

3 4 4 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Regional 
within 5 km 
of the site 

boundary / < 
2000ha 

impacted / 
Linear 

features 
affected < 

3000m 

Great / 
harmful/ 

ecosystem 
structure and 

function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely 
Moderately 

High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 
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Table 11-4 Assessment of significance of potential impacts on terrestrial fauna and flora associated with the operational phase of the Phase 
1 project 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial Scope 
Severity of 

Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial Scope 
Severity of 

Impact 
Sensitivity of Receiving 

Environment 
Probability 
of Impact 

Significance 

Continued 
fragmentation 
and degradation 
of habitats and 
ecosystems 

5 3 4 3 4   4 3 3 3 3   

Permanent 

Local area/ 
within 1 km of 

the site boundary 
/ < 5000ha 

impacted / Linear 
features affected 

< 1000m 

Great / 
harmful/ 

ecosystem 
structure 

and function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Definite 
Moderately 

High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km of 

the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology moderately 
sensitive/ /important 

Likely Moderate 

Spread and/or 
establishment of 
alien and/or 
invasive species 

4 3 3 4 3   2 2 2 2 3   

Life of 
operation or 
less than 20 
years: Long 

Term 

Local area/ 
within 1 km of 

the site boundary 
/ < 5000ha 

impacted / Linear 
features affected 

< 1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
highly 

sensitive 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Displacement 
and direct 
mortalities of 
faunal 
community 
(including SCC) 
due to 
disturbance 
(road collisions, 
collisions with 
substation, 
noise, light, dust, 
vibration) 

4 3 3 4 3   3 2 2 2 2   

Life of 
operation or 
less than 20 
years: Long 

Term 

Local area/ 
within 1 km of 

the site boundary 
/ < 5000ha 

impacted / Linear 
features affected 

< 1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
highly 

sensitive 
/important 

Likely Moderate 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Possible Low 

Reduced 
dispersal of 
fauna 

4 3 3 4 3   2 2 2 2 3   

Life of 
operation or 

Local area/ 
within 1 km of 

Significant / 
ecosystem 

Ecology 
highly 

Likely Moderate 
One 

month to 
Development 
specific/ within 

Small / 
ecosystem 

Ecology with limited 
sensitivity/importance 

Likely Low 
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less than 20 
years: Long 

Term 

the site boundary 
/ < 5000ha 

impacted / Linear 
features affected 

< 1000m 

structure 
and function 
moderately 

altered 

sensitive 
/important 

one year: 
Short 
Term 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

structure 
and function 

largely 
unchanged 
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Table 11-5 Assessment of significance of potential impacts on terrestrial fauna and flora associated with the operational phase of the Phase 
2 project 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Continued 
fragmentation 
and 
degradation of 
habitats and 
ecosystems 

5 3 4 3 4   4 3 3 3 3   

Permanent 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted 
/ Linear 
features 
affected 
< 1000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly 
likely 

Moderately 
High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology moderately 
sensitive/ /important 

Likely Moderate 

Spread and/or 
establishment 
of alien and/or 
invasive 
species 

4 3 3 3 3   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted 
/ Linear 
features 
affected 
< 1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Displacement 
and direct 
mortalities of 
faunal 
community 

4 4 3 4 3   3 2 2 2 2   

Life of 
operation 

or less 
than 20 

Regional 
within 5 

km of the 
site 

Significant 
/ 

ecosystem 
structure 

Ecology 
highly 

sensitive 
/important 

Likely 
Moderately 

High 

One year 
to five 
years: 

Development 
specific/ 

within the 
site 

Small / 
ecosystem 
structure 

and 

Ecology with limited 
sensitivity/importance 

Possible Low 
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(including 
SCC) due to 
disturbance 
(road 
collisions, 
collisions with 
substation, 
noise, light, 
dust, vibration) 

years: 
Long Term 

boundary 
/ < 

2000ha 
impacted 
/ Linear 
features 
affected 
< 3000m 

and 
function 

moderately 
altered 

Medium 
Term 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

function 
largely 

unchanged 

Reduced 
dispersal of 
fauna 

4 3 4 3 3   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted 
/ Linear 
features 
affected 
< 1000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

  



Terrestrial Ecology Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

76 

Table 11-6 Assessment of significance of potential impacts on terrestrial fauna and flora associated with the decommissioning phase of the 
Phase 1 and Phase 2 project 

Impact 

Prior to mitigation  Post mitigation  

Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability of 
Impact 

Significance 
Duration 
of Impact 

Spatial Scope 
Severity of 

Impact 
Sensitivity of Receiving 

Environment 
Probability of 

Impact 
Significance 

Continued 
fragmentation 
and degradation 
of habitats and 
ecosystems 

3 4 3 3 3   2 3 3 3 3   

One year 
to five 
years: 

Medium 
Term 

Regional 
within 5 

km of the 
site 

boundary 
/ < 

2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely 
Moderately 

High 

One 
month to 
one year: 

Short 
Term 

Local area/ 
within 1 km of 

the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology moderately 
sensitive/ /important 

Likely Low 

Spread and/or 
establishment of 
alien and/or 
invasive species 

4 3 3 3 3   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ within 

the site 
boundary / < 

100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 
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 Unplanned Events 

The planned activities will have anticipated impacts as discussed; however, unplanned events 

may occur on any project and may have potential impacts which will need management.  

Table 11-7 is a summary of the findings of an unplanned event assessment from a terrestrial 

ecology perspective. Note, not all potential unplanned events may be captured herein, and 

this must therefore be managed throughout all phases according to recorded events. 

Table 11-7 Summary of unplanned events for terrestrial biodiversity 

Unplanned Event Potential Impact Mitigation 

Hydrocarbon spills into the 
surrounding environment 

Contamination of habitat as well as water 
resources associated with the spillage. 

A spill response kit must be available at all times. The 
incident must be reported on and if necessary a 
biodiversity specialist must investigate the extent of the 
impact and provide rehabilitation recommendations. 

Fire 
Uncontrolled/unmanaged fire that spreads 
to the surrounding natural grassland and 
ridges 

Appropriate/Adequate fire management plan need to be 
implemented. 

Wind erosion Reduce habitat and remove topsoil layer Rehabilitation and erosion monitoring plan 

 Cumulative Impact 

The impacts of projects are often assessed by comparing the post-project situation to a pre-

existing baseline. Where projects can be considered in isolation this provides a good method 

of assessing a project’s impact. However, in areas where baselines have already been 

affected, or where future development will continue to add to the impacts in an area or region, 

it is appropriate to consider the cumulative effects of development. This is similar to the 

concept of shifting baselines, which describes how the environmental baseline at a point in 

time may represent a significant change from the original state of the system. This section 

describes the potential impacts of the project that are cumulative for terrestrial fauna and flora. 

Localised cumulative impacts include the cumulative effects from operations that are close 

enough to potentially cause additive effects on the environment or sensitive receivers (such 

as nearby powerlines within the area). These include dust deposition, noise and vibration, 

disruption of wildlife corridors or habitat, groundwater drawdown, groundwater and surface 

water quality, and transport. 

The powerlines and substation are expected to have a moderate cumulative impact as they 

form part of a solar heat generation system (separate application). Cumulatively these 

developments will be responsible for the destruction of a large portion of natural grasslands. 

12 Specialist Management Plan 

The aim of this section is present mitigation actions which may be incorporated into the 

Environmental Management Programme (EMPr) which will allow for the successful 

implementation and auditing of mitigation and monitoring actions. The proposed summarised 

mitigation actions are presented in Table 12-1. 
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Table 12-1  Mitigation measures including requirements for timeframes, roles and responsibilities for this report 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

Management outcome: Vegetation and Habitats 

Areas rated as High sensitivity in proximity to the development areas, 
should be declared as ‘no-go’ areas during the construction phase and 
operational phase, and all efforts must be made to prevent access to this 
area from construction workers, machinery .The infrastructure should be 
realigned to prioritise development within low/moderate sensitivity areas. 
This excludes High sensitivity areas which are authorised for development. 

Life of operation 
Project manager, 

Environmental Officer 
Development footprint Ongoing 

Areas of indigenous vegetation, even secondary communities outside of the 
direct project footprint, should under no circumstances be fragmented or 
disturbed further. Clearing of vegetation should be minimized and avoided 
where possible. 

Life of operation 
Project manager, 

Environmental Officer  
Areas of indigenous 

vegetation  
Ongoing 

Where possible, existing access routes and walking paths must be made 
use of. 

Construction/Operational 
Phase 

Environmental Officer & Design 
Engineer 

Roads and paths used Ongoing 

All laydown, chemical toilets etc. should be restricted to low sensitivity 
areas. Any materials may not be stored for extended periods of time and 
must be removed from the project area once the construction/closure phase 
has been concluded. No storage of vehicles or equipment will be allowed 
outside of the designated project areas. 

Construction/Operational 
Phase 

Environmental Officer & Design 
Engineer 

Laydown areas  Ongoing 

Areas that are denuded during construction need to be re-vegetated with 
indigenous vegetation to prevent erosion during flood and wind events. This 
will also reduce the likelihood of encroachment by alien invasive plant 
species.  

Operational phase 
Environmental Officer & 

Contractor 

Assess the state of 
rehabilitation and 

encroachment of alien 
vegetation 

Quarterly for up to two years after the 
closure 

Any woody material removed can be shredded and used in conjunction with 
the topsoil to augment soil moisture and prevent further erosion. 

Operational and 
Decommissioning phase 

Environmental Officer & 
Contractor 

Woody material under 
powerline and in SS 

footprint 
During Phase 

A spill management plan must be put in place to ensure that should there 
be any chemical spill out or over that it does not run into the surrounding 
areas. The Contractor shall be in possession of an emergency spill kit that 
must always be complete and available on site. Drip trays or any form of oil 
absorbent material must be placed underneath vehicles/machinery and 
equipment when not in use. No servicing of equipment on site unless 
necessary. All contaminated soil / yard stone shall be treated in situ or 
removed and be placed in containers. Appropriately contain any generator 
diesel storage tanks, machinery spills (e.g. accidental spills of 
hydrocarbons oils, diesel etc.) in such a way as to prevent them leaking and 
entering the environment. 

Life of operation 
Environmental Officer & 

Contractor 
Spill events, Vehicles 

dripping. 
Ongoing 
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Storm Water run-off & Discharge Water Quality Life of operation 
Environmental Officer & Design 

Engineer 
Water Quality and 

presence of erosion  
Ongoing 

It should be made an offence for any staff to take/ bring any plant species 
into/out of any portion of the project area. No plant species whether 
indigenous or exotic should be brought into/taken from the project area, to 
prevent the spread of exotic or invasive species or the illegal collection of 
plants. 

Life of operation 
Project manager, 

Environmental Officer 
Any instances Ongoing 

A fire management plan needs to be complied and implemented to restrict 
the impact fire might have on the surrounding areas. 

Life of operation 
Environmental Officer & 

Contractor 
Fire Management During Phase 

Rocks removed in the construction phased may not be dumped, but can be 
used in areas where erosion control needs to be performed 

Operational phase 
Environmental Officer & 

Contractor 
Rock piles During Phase 

Any individual of the nationally protected trees or protected plants that was 
observed needs a relocation or destruction permit in order for any individual 
that may be removed or destroyed due to the development. Preferably, the 
trees/plants can be relocated within the property without a permit or 
otherwise left unharmed. Hi visibility flags must be placed near any 
protected plants in order to avoid any damage or destruction of the species. 
If left undisturbed the sensitivity and importance of these species needs to 
be part of the environmental awareness program.  

Life of operation 
Project manager, 

Environmental Officer  
Lodge Manager 

Protected Tree/Plant 
species 

Ongoing 

The substation surfaces may not have reflective surfaces which can lead to 
veld fires 

Operational phase 
Environmental Officer & 

Contractor 
Fire Management During Phase 

Management outcome: Fauna 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

The areas to be developed must be specifically demarcated to prevent 
movement of staff or any individual into the surrounding environments, 

• Signs must be put up to enforce this 

Construction/Operational 
Phase 

Project manager, 
Environmental Officer 

Infringement into these 
areas 

Ongoing 

Noise must be kept to an absolute minimum during the evenings and at 
night to minimize all possible disturbances to amphibian species and 
nocturnal mammals 

Construction/Operational 
Phase 

Environmental Officer Noise levels Ongoing 

No trapping, killing, or poisoning of any wildlife is to be allowed 

• Signs must be put up to enforce this; 
Life of operation Environmental Officer 

Evidence of trapping 
etc 

Ongoing 

Outside lighting should be designed and limited to minimize impacts on 
fauna. All outside lighting should be directed away from highly sensitive 
areas. Fluorescent and mercury vapor lighting should be avoided and 
sodium vapor (green/red) lights should be used wherever possible. 

Construction/Operational 
Phase 

Project manager, 
Environmental Officer & Design 

Engineer 

Light pollution and 
period of light. 

Ongoing 

All construction and maintenance motor vehicle operators should undergo 
an environmental induction that includes instruction on the need to comply 
with speed limits, to respect all forms of wildlife. Speed limits must still be 
enforced to ensure that road killings and erosion is limited. 

Life of operation Health and Safety Officer 
Compliance to the 

training. 
Ongoing 
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Schedule activities and operations during least sensitive periods, to avoid 
migration, nesting and breeding seasons. 

Life of operation 
Project manager, 

Environmental Officer & Design 
Engineer 

Activities should take 
place during the day in 

the case. 
Ongoing 

Heat generated from the substations must be monitored to ensure it does 
not negatively affect the local fauna 

Life of operation 
Environmental Officer & 

Contractor 
Heat generated by 

substations 
Ongoing 

All areas to be developed must be walked through prior to any activity to 
ensure no nests or fauna species are found in the area. Should any Species 
of Conservation Concern not move out of the area or their nest be found in 
the area a suitably qualified specialist must be consulted to advise on the 
correct actions to be taken.  

Construction and 
Operational phase  

Project manager, 
Environmental Officer 

Presence of Nests and 
faunal species  

Planning, Construction and 
Decommissioning 

The holes for the powerline poles must be dug and planted in a progressive 
manner 

• Should the holes over night they must be covered temporarily to 
ensure no small fauna species fall in. 

Planning and 
construction 

Environmental Officer & 
Contractor, Engineer 

Presence of trapped 
animals and open 

holes 
Ongoing 

Ensure that cables and connections are insulated successfully to reduce 
electrocution risk. 

Planning and 
construction 

Environmental Officer & 
Contractor, Engineer 

Presence of 
electrocuted fauna 

Ongoing 

Management outcome: Alien species 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

The footprint area of the construction should be kept to a minimum. The 
footprint area must be clearly demarcated to avoid unnecessary 
disturbances to adjacent areas. Footprint of the roads must be kept to 
prescribed widths.  

Construction/Operational 
Phase 

Project manager, 
Environmental Officer & 

Contractor 
Footprint Area Life of operation 

An alien management plan must be implemented quarterly for 2 years after 
phase 

Construction phase and 
Decommissioning phase 

Project manager, 
Environmental Officer & 

Contractor 

Assess presence and 
encroachment of alien 

vegetation 
Quarterly for 2 years after phase 

Management outcome: Dust 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

Dust-reducing mitigation measures must be put in place and must be strictly 
adhered to. This includes wetting of exposed soft soil surfaces.  

• No non environmentally friendly suppressants may be used as 
this could result in pollution of water sources 

Life of operation Contractor Dustfall Dust monitoring program. 

Management outcome: Waste management 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 
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Waste management must be a priority and all waste must be collected and 
stored effectively.  

Life of operation 
Environmental Officer & 

Contractor 
Waste Removal Weekly 

Litter, spills, fuels, chemicals and human waste in and around the project 
area. 

Construction/Closure 
Phase 

Environmental Officer & Health 
and Safety Officer 

Presence of Waste Daily 

A minimum of one toilet must be provided per 10 persons. Portable toilets 
must be pumped dry to ensure the system does not degrade over time and 
spill into the surrounding area. 

Life of operation 
Environmental Officer & Health 

and Safety Officer 

Number of toilets per 
staff member. Waste 

levels 
Daily 

The Contractor should supply sealable and properly marked domestic 
waste collection bins and all solid waste collected shall be disposed of at a 
licensed disposal facility 

Life of operation 
Environmental Officer & Health 

and Safety Officer 

Availability of bins and 
the collection of the 

waste. 
Ongoing 

Where a registered disposal facility is not available close to the project area, 
the Contractor shall provide a method statement with regard to waste 
management. Under no circumstances may domestic waste be burned on 
site 

Life of operation 
Environmental Officer, 

Contractor & Health and Safety 
Officer 

Collection/handling of 
the waste. 

Ongoing 

Refuse bins will be emptied and secured Temporary storage of domestic 
waste shall be in covered waste skips. Maximum domestic waste storage 
period will be 10 days. 

Life of operation 
Environmental Officer, 

Contractor & Health and Safety 
Officer 

Management of bins 
and collection of waste 

Ongoing, every 10 days 

Management outcome: Environmental awareness training 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

All personnel and contractors to undergo Environmental Awareness 
Training. A signed register of attendance must be kept for proof. 
Discussions are required on sensitive environmental receptors within the 
project area to inform contractors and site staff of the presence of Red / 
Orange List species, their identification, conservation status and 
importance, biology, habitat requirements and management requirements 
the Environmental Authorisation and within the EMPr. The avoidance and 
protection of the wetland areas must be included into a site induction. 
Contractors and employees must all undergo the induction and made aware 
of the “no-go” to be avoided. 

Life of operation Health and Safety Officer 
Compliance to the 

training. 
Ongoing 

Management outcome: Erosion 

Impact Management Actions 
Implementation Monitoring 

Phase Responsible Party Aspect Frequency 

Speed limits must be put in place to reduce erosion. 

• Reducing the dust generated by the listed activities above, 
especially the earth moving machinery, through wetting the soil 
surface and putting up signs to enforce speed limit as well as 
speed bumps built to force slow speeds; 

• Signs must be put up to enforce this. 

Life of operation 
Project manager, 

Environmental Officer 
Water Runoff from 

road surfaces 
Ongoing 
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Where possible, existing access routes and walking paths must be made 
use of. 

Life of operation 
Project manager, 

Environmental Officer 
Routes used within the 

area 
Ongoing 

Areas that are denuded during construction need to be re-vegetated with 
indigenous vegetation to prevent erosion during flood events and strong 
winds. 

Life of operation 
Project manager, 

Environmental Officer 
Re-establishment of 

indigenous vegetation 
Progressively  

A stormwater management plan must be compiled and implemented. Life of operation 
Project manager, 

Environmental Officer 
Management plan Before construction phase: Ongoing 
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13 Conclusion  

 Terrestrial Ecology 

The project area has been altered both currently and historically. The community in the area 

has had an impact on both the fauna and the flora, which is evident in the disturbed and 

transformed habitats. However, the degraded grassland can be regarded as important, not 

only within the local landscape, but also regionally; as they are used for habitat, foraging and 

movement corridors for fauna within a fragmented landscape to more natural areas where 

they may reproduce. The degraded Grassland was rated with a moderate sensitivity because 

it: 

• May serve as and represent CBA and ESA if enabled to recover, as per the 

Conservation Plan; and 

• May support various species and may play an important role in the ecosystem if left to 

recover from the superficial impacts. 

The ecological integrity, importance and functioning of these terrestrial biodiversity areas 

provide a variety of ecological services considered beneficial, with one key service being the 

maintenance of biodiversity. The preservation of these systems is the most important aspect 

to consider for the proposed project. The wetland habitats are important due to their inherent 

environmental function and the Water Resource Assessment report needs to be consulted in 

relation to that component. 

14 Impact Statement  

An impact statement is required as per the NEMA regulations with regards to the proposed 

development. 

 Terrestrial 

Considering the above-mentioned information, no fatal flaws are evident for the proposed 

project. It is the opinions of the specialists that the project, may be favourably considered, 

should on condition all prescribed mitigation measures and supporting recommendations are 

implemented. 
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16 Appendices 

Appendix A  Specialist declarations  

DECLARATION  

I, Martinus Erasmus, declare 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 realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

Martinus Erasmus 

Terrestrial Ecologist 

The Biodiversity Company 

November 2020 
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DECLARATION  

I Lindi Steyn, declare 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 realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

Lindi Steyn 

Terrestrial Ecologist 

The Biodiversity Company 

November 2020 
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DECLARATION  

I, Andrew Husted, declare 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 realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

Andrew Husted 

Terrestrial Ecologist 

The Biodiversity Company 

November 2020 
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Appendix B Flora species expected in the project area and surrounds 

Family Taxon Author 
IUC
N 

Ecology 

Asteraceae Acanthospermum glabratum   (DC.) Wild  Not indigenous; Naturalised 

Amaranthacea
e 

Aerva leucura   Moq. LC Indigenous 

Cyperaceae Afroscirpoides dioeca   (Kunth) Garcia-Madr.  Indigenous 

Poaceae Agrostis lachnantha var. lachnantha Nees LC Indigenous 

Hyacinthaceae Albuca prasina   
(Ker Gawl.) J.C.Manning & 
Goldblatt 

 Indigenous 

Hyacinthaceae Albuca setosa   Jacq. LC Indigenous 

Hyacinthaceae Albuca shawii   Baker LC Indigenous 

Hyacinthaceae Albuca sp.      

Hyacinthaceae Albuca virens subsp. virens 
(Ker Gawl.) J.C.Manning & 
Goldblatt 

LC Indigenous 

Asphodelaceae Aloe grandidentata   Salm-Dyck LC Indigenous 

Asphodelaceae Aloe subspicata   (Baker) Boatwr. & J.C.Manning  Indigenous 

Amaranthacea
e 

Alternanthera pungens   Kunth  Not indigenous; Naturalised 

Amaranthacea
e 

Amaranthus hybridus subsp. 
hybridus 

L.  Not indigenous; Naturalised 

Amaranthacea
e 

Amaranthus thunbergii   Moq. LC Indigenous 

Amaryllidaceae Ammocharis coranica   (Ker Gawl.) Herb. LC Indigenous 

Anacampserota
ceae 

Anacampseros sp.      

Anacampserota
ceae 

Anacampseros ustulata   E.Mey. ex Fenzl LC Indigenous; Endemic 

Boraginaceae Anchusa azurea   Mill.  Not indigenous; Naturalised 

Boraginaceae Anchusa capensis   Thunb. LC Indigenous 

Boraginaceae Anchusa riparia   A.DC. LC Indigenous 

Poaceae Andropogon appendiculatus   Nees LC Indigenous 

Poaceae Anthephora pubescens   Nees LC Indigenous 

Rubiaceae 
Anthospermum rigidum subsp. 
rigidum 

Eckl. & Zeyh. LC Indigenous 

Menispermace
ae 

Antizoma angustifolia   (Burch.) Miers ex Harv. LC Indigenous 

Aponogetonace
ae 

Aponogeton junceus   Lehm. LC Indigenous 

Scrophulariace
ae 

Aptosimum elongatum   (Hiern) Engl. LC Indigenous 

Scrophulariace
ae 

Aptosimum procumbens   (Lehm.) Steud. LC Indigenous 

Apocynaceae Araujia sericifera   Brot.  Not indigenous; Naturalised; 
Invasive 

Asteraceae Arctotis arctotoides   (L.f.) O.Hoffm. LC Indigenous 

Asteraceae Arctotis microcephala   (DC.) Beauverd LC Indigenous 

Asteraceae Arctotis stoechadifolia   P.J.Bergius LC Indigenous; Endemic 

Asteraceae Arctotis venusta   Norl. LC Indigenous 

Fabaceae Argyrolobium molle   Eckl. & Zeyh. LC Indigenous; Endemic 

Poaceae Aristida adscensionis   L. LC Indigenous 

Poaceae Aristida bipartita   (Nees) Trin. & Rupr. LC Indigenous 

Poaceae Aristida congesta subsp. barbicollis Roem. & Schult. LC Indigenous 

Poaceae Aristida congesta subsp. congesta Roem. & Schult. LC Indigenous 
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Poaceae Aristida diffusa subsp. burkei Trin. LC Indigenous 

Poaceae Aristida junciformis subsp. junciformis Trin. & Rupr. LC Indigenous 

Asteraceae Artemisia afra var. afra Jacq. ex Willd. LC Indigenous 

Apocynaceae Asclepias aurea   (Schltr.) Schltr. LC Indigenous 

Apocynaceae Asclepias gibba var. gibba (E.Mey.) Schltr. LC Indigenous 

Apocynaceae Asclepias gibba var. media (E.Mey.) Schltr. LC Indigenous 

Apocynaceae Asclepias meyeriana   (Schltr.) Schltr. LC Indigenous 

Apocynaceae Asclepias stellifera   Schltr. LC Indigenous 

Asparagaceae Asparagus bechuanicus   Baker LC Indigenous 

Asparagaceae Asparagus cooperi   Baker LC Indigenous 

Asparagaceae Asparagus laricinus   Burch. LC Indigenous 

Asparagaceae Asparagus setaceus   (Kunth) Jessop LC Indigenous 

Asparagaceae Asparagus suaveolens   Burch. LC Indigenous 

Asteraceae Aster sp.      

Amaranthacea
e 

Atriplex nummularia subsp. 
nummularia 

Lindl.  Not indigenous; Naturalised; 
Invasive 

Amaranthacea
e 

Atriplex semibaccata   R.Br.  Not indigenous; Naturalised; 
Invasive 

Amaranthacea
e 

Atriplex suberecta   I.Verd. LC 
Not indigenous; Naturalised; 
Invasive 

Poaceae Avena sativa   L. NE 
Not indigenous; Naturalised; 
Invasive 

Iridaceae Babiana hypogaea   Burch. LC Indigenous 

Acanthaceae Barleria macrostegia   Nees LC Indigenous 

Amaranthacea
e 

Bassia indica   (Wight) A.J.Scott  Not indigenous; Naturalised 

Elatinaceae Bergia pentheriana   Keissl. LC Indigenous 

Elatinaceae Bergia sp.      

Asteraceae 
Berkheya onopordifolia var. 
onopordifolia 

(DC.) O.Hoffm. ex Burtt Davy LC Indigenous 

Asteraceae Berkheya radula   (Harv.) De Wild. LC Indigenous 

Acanthaceae Blepharis integrifolia var. integrifolia (L.f.) E.Mey. ex Schinz LC Indigenous 

Acanthaceae Blepharis subvolubilis   C.B.Clarke LC Indigenous 

Cyperaceae Bolboschoenus glaucus   (Lam.) S.G.Sm. LC Indigenous 

Poaceae Brachiaria eruciformis   (Sm.) Griseb. LC Indigenous 

Poaceae Brachiaria nigropedata   (Ficalho & Hiern) Stapf LC Indigenous 

Poaceae Brachiaria serrata   (Thunb.) Stapf LC Indigenous 

Apocynaceae 
Brachystelma dimorphum subsp. 
gratum 

R.A.Dyer CR Indigenous; Endemic 

Apocynaceae Brachystelma foetidum   Schltr. LC Indigenous 

Apocynaceae Brachystelma ramosissimum   (Schltr.) N.E.Br. LC Indigenous 

Aizoaceae Braunsia apiculata   (Kensit) L.Bolus LC Indigenous; Endemic 

Poaceae Bromus catharticus   Vahl NE 
Not indigenous; Naturalised; 
Invasive 

Poaceae Bromus sp.      

Amaryllidaceae Brunsvigia radulosa   Herb. LC Indigenous 

Bryaceae Bryum argenteum   Hedw.  Indigenous 

Bryaceae Bryum dichotomum   Hedw.  Indigenous 

Asphodelaceae Bulbine abyssinica   A.Rich. LC Indigenous 

Asphodelaceae Bulbine asphodeloides   (L.) Spreng. LC Indigenous 
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Asphodelaceae Bulbine capitata   Poelln. LC Indigenous 

Asphodelaceae Bulbine frutescens   (L.) Willd. LC Indigenous 

Asphodelaceae Bulbine narcissifolia   Salm-Dyck LC Indigenous 

Cyperaceae 
Bulbostylis hispidula subsp. 
pyriformis 

(Vahl) R.W.Haines LC Indigenous 

Cyperaceae Bulbostylis humilis   (Kunth) C.B.Clarke LC Indigenous 

Brassicaceae Capsella bursa-pastoris   (L.) Medik.  Not indigenous; Naturalised 

Cannabaceae Celtis africana   Burm.f. LC Indigenous 

Solanaceae Cestrum aurantiacum   Lindl.  Not indigenous; Naturalised; 
Invasive 

Solanaceae Cestrum parqui   L'Her.  Not indigenous; Naturalised; 
Invasive 

Scrophulariace
ae 

Chaenostoma neglectum   J.M.Wood & M.S.Evans LC Indigenous 

Scrophulariace
ae 

Chaenostoma patrioticum   (Hiern) Kornhall LC Indigenous 

Fabaceae Chamaecrista biensis   (Steyaert) Lock LC Indigenous 

Verbenaceae 
Chascanum pinnatifidum var. 
pinnatifidum 

(L.f.) E.Mey. LC Indigenous 

Aizoaceae Chasmatophyllum musculinum   (Haw.) Dinter & Schwantes LC Indigenous 

Amaranthacea
e 

Chenopodium album   L.  Not indigenous; Naturalised; 
Invasive 

Poaceae Chloris virgata   Sw. LC Indigenous 

Agavaceae Chlorophytum fasciculatum   (Baker) Kativu LC Indigenous 

Asteraceae Cineraria erodioides var. erodioides DC. LC Indigenous 

Ranunculaceae Clematis brachiata   Thunb. LC Indigenous 

Cucurbitaceae Coccinia sessilifolia   (Sond.) Cogn. LC Indigenous 

Colchicaceae Colchicum burkei   (Baker) J.C.Manning & Vinn. LC Indigenous 

Colchicaceae 
Colchicum melanthioides subsp. 
melanthioides 

(Willd.) J.C.Manning & Vinn. LC Indigenous 

Commelinacea
e 

Commelina africana var. africana L. LC Indigenous 

Commelinacea
e 

Commelina africana var. lancispatha L. LC Indigenous 

Commelinacea
e 

Commelina benghalensis   L. LC Indigenous 

Commelinacea
e 

Commelina livingstonii   C.B.Clarke LC Indigenous 

Nyctaginaceae 
Commicarpus plumbagineus var. 
plumbagineus 

(Cav.) Standl. LC Indigenous 

Apiaceae Conium chaerophylloides   (Thunb.) Sond. LC Indigenous 

Convolvulacea
e 

Convolvulus boedeckerianus   Peter LC Indigenous; Endemic 

Convolvulacea
e 

Convolvulus sagittatus   Thunb. LC Indigenous 

Asteraceae Conyza podocephala   DC.  Indigenous 

Malvaceae Corchorus asplenifolius   Burch. LC Indigenous 

Apocynaceae Cordylogyne globosa   E.Mey. LC Indigenous 

Rubiaceae Cordylostigma virgatum   (Willd.) Groeninckx & Dessein  Indigenous 

Caryophyllacea
e 

Corrigiola litoralis subsp. litoralis L. NE Indigenous 

Asteraceae Cotula anthemoides   L. LC Indigenous 

Asteraceae Cotula australis   (Spreng.) Hook.f. LC Indigenous 

Asteraceae Cotula sp.      

Acanthaceae Crabbea acaulis   N.E.Br. LC Indigenous 
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Crassulaceae Crassula capitella subsp. nodulosa Thunb. LC Indigenous 

Crassulaceae Crassula corallina subsp. corallina Thunb. LC Indigenous 

Crassulaceae Crassula deltoidea   Thunb. LC Indigenous 

Crassulaceae 
Crassula lanceolata subsp. 
lanceolata 

(Eckl. & Zeyh.) Endl. ex Walp. LC Indigenous 

Crassulaceae 
Crassula lanceolata subsp. 
transvaalensis 

(Eckl. & Zeyh.) Endl. ex Walp. LC Indigenous 

Crassulaceae Crassula natalensis   Schonland LC Indigenous 

Crassulaceae Crassula tabularis   Dinter LC Indigenous 

Crassulaceae Crassula vaillantii   (Willd.) Roth  Not indigenous; Naturalised 

Amaryllidaceae Crinum bulbispermum   (Burm.f.) Milne-Redh. & Schweick. LC Indigenous 

Fabaceae Crotalaria burkeana   Benth. LC Indigenous 

Fabaceae Crotalaria distans subsp. distans Benth. LC Indigenous 

Fabaceae 
Crotalaria sphaerocarpa subsp. 
sphaerocarpa 

Perr. ex DC. LC Indigenous 

Cucurbitaceae 
Cucumis myriocarpus subsp. 
myriocarpus 

Naudin LC Indigenous 

Poaceae Cymbopogon caesius   (Hook. & Arn.) Stapf LC Indigenous 

Poaceae Cymbopogon dieterlenii   Stapf ex E.Phillips LC Indigenous 

Poaceae Cymbopogon pospischilii   (K.Schum.) C.E.Hubb. NE Indigenous 

Poaceae Cynodon dactylon   (L.) Pers. LC Indigenous 

Poaceae Cynodon hirsutus   Stent LC Indigenous 

Poaceae Cynodon transvaalensis   Burtt Davy LC Indigenous 

Cyperaceae Cyperus congestus   Vahl LC Indigenous 

Cyperaceae Cyperus denudatus   L.f. LC Indigenous 

Cyperaceae Cyperus difformis   L. LC Indigenous 

Cyperaceae Cyperus eragrostis   Lam.  Not indigenous; Naturalised 

Cyperaceae Cyperus esculentus var. esculentus L. LC Indigenous 

Cyperaceae Cyperus fastigiatus   Rottb. LC Indigenous 

Cyperaceae Cyperus laevigatus   L. LC Indigenous 

Cyperaceae Cyperus longus var. tenuiflorus L. NE Indigenous 

Cyperaceae 
Cyperus margaritaceus var. 
margaritaceus 

Vahl LC Indigenous 

Cyperaceae Cyperus marginatus   Thunb. LC Indigenous 

Cyperaceae Cyperus obtusiflorus var. flavissimus Vahl LC Indigenous 

Cyperaceae Cyperus rupestris var. rupestris Kunth LC Indigenous 

Cyperaceae Cyperus semitrifidus   Schrad. LC Indigenous 

Cyperaceae Cyperus sp.      

Cyperaceae Cyperus uitenhagensis   (Steud.) C.Archer & Goetgh. LC Indigenous 

Cyperaceae Cyperus usitatus   Burch. LC Indigenous 

Poaceae Dactyloctenium aegyptium   (L.) Willd. LC Indigenous 

Solanaceae Datura ferox   L.  Not indigenous; Naturalised; 
Invasive 

Solanaceae Datura stramonium   L.  Not indigenous; Naturalised; 
Invasive 

Aizoaceae Delosperma sp.   L.Bolus   

Asteraceae Denekia capensis   Thunb. LC Indigenous 

Apiaceae Deverra burchellii   (DC.) Eckl. & Zeyh. LC Indigenous 

Caryophyllacea
e 

Dianthus micropetalus   Ser. LC Indigenous 
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Acanthaceae Dicliptera clinopodia   Nees LC Indigenous 

Acanthaceae Dicliptera leistneri   K.Balkwill LC Indigenous; Endemic 

Asteraceae Dicoma anomala subsp. anomala Sond. LC Indigenous 

Asteraceae Dicoma macrocephala   DC. LC Indigenous 

Poaceae Digitaria argyrograpta   (Nees) Stapf LC Indigenous 

Poaceae Digitaria eriantha   Steud. LC Indigenous 

Poaceae Digitaria sanguinalis   (L.) Scop. NE Not indigenous; Naturalised 

Poaceae Digitaria tricholaenoides   Stapf LC Indigenous 

Asteraceae Dimorphotheca zeyheri   Sond. LC Indigenous 

Ebenaceae Diospyros lycioides subsp. lycioides Desf. LC Indigenous 

Hyacinthaceae Dipcadi ciliare   (Eckl. & Zeyh. ex Harv.) Baker LC Indigenous; Endemic 

Hyacinthaceae Dipcadi marlothii   Engl. LC Indigenous 

Hyacinthaceae Dipcadi viride   (L.) Moench LC Indigenous 

Fabaceae Dolichos angustifolius   Eckl. & Zeyh. LC Indigenous 

Hyacinthaceae Drimia capensis   (Burm.f.) Wijnands LC Indigenous; Endemic 

Hyacinthaceae Drimia intricata   (Baker) J.C.Manning & Goldblatt LC Indigenous 

Hyacinthaceae Drimia multisetosa   (Baker) Jessop LC Indigenous 

Hyacinthaceae Drimia sp.      

Iridaceae Duthieastrum linifolium   (E.Phillips) M.P.de Vos LC Indigenous; Endemic 

Acanthaceae Dyschoriste burchellii   (Nees) Kuntze LC Indigenous 

Amaranthacea
e 

Dysphania carinata   (R.Br.) Mosyakin & Clemants  Not indigenous; Naturalised; 
Invasive 

Poaceae Echinochloa colona   (L.) Link LC Indigenous 

Poaceae Echinochloa crus-galli   (L.) P.Beauv. LC Indigenous 

Poaceae Echinochloa holubii   (Stapf) Stapf LC Indigenous 

Boraginaceae Ehretia alba   Retief & A.E.van Wyk LC Indigenous 

Poaceae Ehrharta erecta var. erecta Lam. LC Indigenous 

Cyperaceae Eleocharis dregeana   Steud. LC Indigenous 

Fabaceae Elephantorrhiza elephantina   (Burch.) Skeels LC Indigenous 

Poaceae Eleusine coracana subsp. africana (L.) Gaertn. LC Indigenous 

Poaceae Elionurus muticus   (Spreng.) Kunth LC Indigenous 

Poaceae Enneapogon cenchroides   
(Licht. ex Roem. & Schult.) 
C.E.Hubb. 

LC Indigenous 

Poaceae Enneapogon scoparius   Stapf LC Indigenous 

Equisetaceae 
Equisetum ramosissimum subsp. 
ramosissimum 

Desf. LC Indigenous 

Poaceae Eragrostis barrelieri   Daveau NE Not indigenous; Naturalised 

Poaceae Eragrostis biflora   Hack. ex Schinz LC Indigenous 

Poaceae Eragrostis capensis   (Thunb.) Trin. LC Indigenous 

Poaceae Eragrostis chloromelas   Steud. LC Indigenous 

Poaceae Eragrostis curvula   (Schrad.) Nees LC Indigenous 

Poaceae Eragrostis gummiflua   Nees LC Indigenous 

Poaceae Eragrostis lappula   Nees LC Indigenous 

Poaceae 
Eragrostis lehmanniana var. 
lehmanniana 

Nees LC Indigenous 

Poaceae 
Eragrostis mexicana subsp. 
virescens 

(Hornem.) Link NE Not indigenous; Naturalised 

Poaceae Eragrostis micrantha   Hack. LC Indigenous 
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Poaceae Eragrostis nindensis   Ficalho & Hiern LC Indigenous 

Poaceae Eragrostis obtusa   Munro ex Ficalho & Hiern LC Indigenous 

Poaceae Eragrostis plana   Nees LC Indigenous 

Poaceae Eragrostis racemosa   (Thunb.) Steud. LC Indigenous 

Poaceae Eragrostis sp.      

Poaceae Eragrostis superba   Peyr. LC Indigenous 

Poaceae Eragrostis trichophora   Coss. & Durieu LC Indigenous 

Asteraceae Erigeron bonariensis   L.  Not indigenous; Naturalised; 
Invasive 

Fabaceae Eriosema salignum   E.Mey. LC Indigenous 

Ruscaceae Eriospermum porphyrium   Archibald LC Indigenous 

Ruscaceae Eriospermum schinzii   Baker LC Indigenous 

Erpodiaceae Erpodium beccarii   Mull.Hal.  Indigenous 

Fabaceae Erythrina zeyheri   Harv. LC Indigenous 

Hyacinthaceae Eucomis autumnalis subsp. clavata (Mill.) Chitt. NE Indigenous 

Orchidaceae Eulophia ovalis var. ovalis Lindl. LC Indigenous 

Euphorbiaceae Euphorbia clavarioides   Boiss. LC Indigenous 

Euphorbiaceae Euphorbia prostrata   Aiton NE Not indigenous; Naturalised 

Euphorbiaceae Euphorbia pseudotuberosa   Pax LC Indigenous 

Euphorbiaceae Euphorbia spartaria   N.E.Br. LC Indigenous 

Euphorbiaceae Euphorbia striata   Thunb. LC Indigenous 

Poaceae Eustachys paspaloides   (Vahl) Lanza & Mattei LC Indigenous 

Fabroniaceae Fabronia pilifera   Hornsch.  Indigenous 

Convolvulacea
e 

Falkia oblonga   Bernh. ex C.Krauss LC Indigenous 

Asteraceae Felicia fascicularis   DC. LC Indigenous 

Asteraceae Felicia muricata subsp. muricata (Thunb.) Nees LC Indigenous 

Frankeniaceae Frankenia pulverulenta   L. LC Indigenous 

Asteraceae Galinsoga parviflora   Cav.  Not indigenous; Naturalised 

Rubiaceae Galium capense subsp. capense Thunb. LC Indigenous 

Asteraceae 
Gazania krebsiana subsp. 
arctotoides 

Less. LC Indigenous 

Asteraceae Geigeria aspera var. aspera Harv. LC Indigenous 

Asteraceae Geigeria brevifolia   (DC.) Harv. LC Indigenous 

Amaryllidaceae Gethyllis transkarooica   D.Mull.-Doblies LC Indigenous 

Gisekiaceae 
Gisekia pharnaceoides var. 
pharnaceoides 

L. LC Indigenous 

Iridaceae Gladiolus dalenii subsp. dalenii Van Geel LC Indigenous 

Iridaceae Gladiolus permeabilis subsp. edulis D.Delaroche LC Indigenous 

Verbenaceae Glandularia aristigera   (S.Moore) Tronc.  Not indigenous; Naturalised; 
Invasive 

Asteraceae Gnaphalium confine   Harv. LC Indigenous 

Asteraceae Gnaphalium filagopsis   Hilliard & B.L.Burtt LC Indigenous 

Scrophulariace
ae 

Gomphostigma virgatum   (L.f.) Baill. LC Indigenous 

Malvaceae Grewia flava   DC. LC Indigenous 

Amaranthacea
e 

Guilleminea densa   (Humb. & Bonpl. ex Schult.) Moq.  Not indigenous; Naturalised; 
Invasive 

Celastraceae Gymnosporia buxifolia   (L.) Szyszyl. LC Indigenous 
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Orchidaceae Habenaria epipactidea   Rchb.f. LC Indigenous 

Amaryllidaceae Haemanthus montanus   Baker LC Indigenous 

Asteraceae Haplocarpha scaposa   Harv. LC Indigenous 

Asteraceae Helichrysum argyrosphaerum   DC. LC Indigenous 

Asteraceae Helichrysum caespititium   (DC.) Harv. LC Indigenous 

Asteraceae Helichrysum dregeanum   Sond. & Harv. LC Indigenous 

Asteraceae 
Helichrysum nudifolium var. 
nudifolium 

(L.) Less. LC Indigenous 

Asteraceae Helichrysum paronychioides   DC. LC Indigenous 

Asteraceae Helichrysum pumilio subsp. pumilio (O.Hoffm.) Hilliard & B.L.Burtt LC Indigenous; Endemic 

Asteraceae Helichrysum rugulosum   Less. LC Indigenous 

Asteraceae Helichrysum zeyheri   Less. LC Indigenous 

Poaceae Helictotrichon turgidulum   (Stapf) Schweick. LC Indigenous 

Boraginaceae Heliotropium lineare   (A.DC.) Gurke LC Indigenous 

Poaceae Hemarthria altissima   (Poir.) Stapf & C.E.Hubb. LC Indigenous 

Malvaceae Hermannia depressa   N.E.Br. LC Indigenous 

Malvaceae Hermannia oblongifolia   (Harv.) Hochr. LC Indigenous; Endemic 

Malvaceae Hermannia quartiniana   A.Rich. LC Indigenous 

Malvaceae Hermannia sp.      

Asteraceae Hertia ciliata   (Harv.) Kuntze LC Indigenous 

Poaceae Heteropogon contortus   (L.) Roem. & Schult. LC Indigenous 

Malvaceae Hibiscus calyphyllus   Cav. LC Indigenous 

Malvaceae Hibiscus microcarpus   Garcke LC Indigenous 

Malvaceae Hibiscus pusillus   Thunb. LC Indigenous 

Asteraceae Hilliardiella capensis   
(Houtt.) H.Rob., Skvarla & 
V.A.Funk 

 Indigenous 

Asteraceae Hilliardiella elaeagnoides   (DC.) Swelank. & J.C.Manning  Indigenous 

Poaceae Hyparrhenia dregeana   (Nees) Stapf ex Stent LC Indigenous 

Poaceae Hyparrhenia hirta   (L.) Stapf LC Indigenous 

Asteraceae 
Hypochaeris microcephala var. 
albiflora 

(Sch.Bip.) Cabrera  Not indigenous; Naturalised 

Hypoxidaceae Hypoxis argentea var. argentea Harv. ex Baker LC Indigenous 

Hypoxidaceae Hypoxis hemerocallidea   Fisch., C.A.Mey. & Ave-Lall. LC Indigenous 

Hypoxidaceae Hypoxis iridifolia   Baker LC Indigenous 

Hypoxidaceae Hypoxis rigidula var. rigidula Baker LC Indigenous 

Asteraceae Ifloga glomerata   (Harv.) Schltr. LC Indigenous 

Fabaceae Indigofera cryptantha var. cryptantha Benth. ex Harv. LC Indigenous 

Fabaceae Indigofera daleoides var. daleoides Benth. ex Harv. NE Indigenous 

Fabaceae Indigofera filipes   Benth. ex Harv. LC Indigenous 

Fabaceae Indigofera torulosa var. angustiloba E.Mey. LC Indigenous; Endemic 

Convolvulacea
e 

Ipomoea bolusiana   Schinz LC Indigenous 

Convolvulacea
e 

Ipomoea oblongata   E.Mey. ex Choisy LC Indigenous 

Convolvulacea
e 

Ipomoea oenotheroides   (L.f.) Raf. ex Hallier f. LC Indigenous 

Convolvulacea
e 

Ipomoea simplex   Thunb. LC Indigenous 

Cyperaceae Isolepis setacea   (L.) R.Br. LC Indigenous 



Terrestrial Ecology Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

97 

Scrophulariace
ae 

Jamesbrittenia atropurpurea subsp. 
atropurpurea 

(Benth.) Hilliard LC Indigenous 

Scrophulariace
ae 

Jamesbrittenia sp.      

Juncaceae Juncus rigidus   Desf. LC Indigenous 

Acanthaceae Justicia orchioides subsp. glabrata L.f. LC Indigenous; Endemic 

Crassulaceae Kalanchoe rotundifolia   (Haw.) Haw. LC Indigenous 

Kewaceae Kewa bowkeriana   (Sond.) Christenh. LC Indigenous 

Rubiaceae Kohautia amatymbica   Eckl. & Zeyh. LC Indigenous 

Cyperaceae Kyllinga alata   Nees LC Indigenous 

Cyperaceae Kyllinga alba   Nees LC Indigenous 

Hyacinthaceae Lachenalia ensifolia   (Thunb.) J.C.Manning & Goldblatt LC Indigenous; Endemic 

Asteraceae Lactuca inermis   Forssk. LC Indigenous 

Hydrocharitace
ae 

Lagarosiphon muscoides   Harv. LC Indigenous 

Verbenaceae Lantana rugosa   Thunb. LC Indigenous 

Iridaceae Lapeirousia plicata subsp. foliosa (Jacq.) Diels  Indigenous 

Boraginaceae Lappula heteracantha   Ledeb.  Not indigenous; Naturalised 

Thymelaeacea
e 

Lasiosiphon burchellii   Meisn. LC Indigenous 

Thymelaeacea
e 

Lasiosiphon capitatus   (L.f.) Burtt Davy LC Indigenous 

Thymelaeacea
e 

Lasiosiphon kraussianus   (Meisn.) Meisn.  Indigenous 

Asteraceae Lasiospermum pedunculare   Lag. LC Indigenous; Endemic 

Hyacinthaceae Ledebouria cooperi   (Hook.f.) Jessop LC Indigenous 

Hyacinthaceae Ledebouria marginata   (Baker) Jessop LC Indigenous 

Hyacinthaceae Ledebouria ovatifolia   (Baker) Jessop  Indigenous 

Hyacinthaceae Ledebouria sp.      

Poaceae Leersia hexandra   Sw. LC Indigenous 

Fabaceae Leobordea divaricata   Eckl. & Zeyh. LC Indigenous 

Brassicaceae Lepidium africanum subsp. africanum (Burm.f.) DC. LC Indigenous 

Poaceae Leptochloa fusca   (L.) Kunth LC Indigenous 

Fabaceae 
Lessertia frutescens subsp. 
frutescens 

(L.) Goldblatt & J.C.Manning LC Indigenous 

Fabaceae 
Lessertia frutescens subsp. 
microphylla 

(L.) Goldblatt & J.C.Manning LC Indigenous 

Linderniaceae Linderniella nana   
(Engl.) Eb.Fisch., Schaferh. & Kai 
Mull. 

 Indigenous 

Verbenaceae Lippia scaberrima   Sond. LC Indigenous 

Fabaceae Listia heterophylla   E.Mey. LC Indigenous 

Boraginaceae Lithospermum cinereum   A.DC. LC Indigenous 

Asteraceae Litogyne gariepina   (DC.) Anderb. LC Indigenous 

Lobeliaceae Lobelia sonderiana   (Kuntze) Lammers LC Indigenous 

Fabaceae Lotononis sparsiflora   (E.Mey.) B.-E.van Wyk LC Indigenous 

Solanaceae Lycium arenicola   Miers LC Indigenous 

Solanaceae Lycium cinereum   Thunb. LC Indigenous 

Solanaceae Lycium ferocissimum   Miers LC Indigenous 

Solanaceae Lycium hirsutum   Dunal LC Indigenous 

Solanaceae Lycium horridum   Thunb. LC Indigenous 
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Solanaceae Lycium pilifolium   C.H.Wright LC Indigenous 

Malvaceae Malva parviflora var. parviflora L.  Not indigenous; Naturalised 

Marsileaceae Marsilea macrocarpa   C.Presl LC Indigenous 

Marsileaceae Marsilea sp.      

Hyacinthaceae Massonia jasminiflora   Burch. ex Baker LC Indigenous 

Fabaceae Medicago laciniata var. laciniata (L.) Mill. NE Not indigenous; Naturalised 

Poaceae Melica decumbens   Thunb. LC Indigenous 

Poaceae Melinis repens subsp. repens (Willd.) Zizka LC Indigenous 

Fabaceae Melolobium calycinum   Benth. LC Indigenous 

Fabaceae Melolobium obcordatum   Harv. LC Indigenous 

Oleaceae Menodora africana   Hook. LC Indigenous 

Lamiaceae Mentha longifolia subsp. polyadena (L.) Huds. LC Indigenous 

Asteraceae Mesogramma apiifolium   DC. LC Indigenous 

Poaceae Microchloa caffra   Nees LC Indigenous 

Phrymaceae Mimulus gracilis   R.Br. LC Indigenous 

Geraniaceae Monsonia angustifolia   E.Mey. ex A.Rich. LC Indigenous 

Iridaceae Moraea pallida   (Baker) Goldblatt LC Indigenous 

Iridaceae Moraea simulans   Baker LC Indigenous 

Myrsinaceae Myrsine africana   L. LC Indigenous 

Scrophulariace
ae 

Nemesia fruticans   (Thunb.) Benth. LC Indigenous 

Amaryllidaceae Nerine hesseoides   L.Bolus LC Indigenous; Endemic 

Amaryllidaceae Nerine laticoma   (Ker Gawl.) T.Durand & Schinz LC Indigenous 

Solanaceae Nicotiana glauca   Graham  Not indigenous; Naturalised; 
Invasive 

Solanaceae Nicotiana longiflora   Cav.  Not indigenous; Naturalised 

Asteraceae 
Nidorella resedifolia subsp. 
resedifolia 

DC. LC Indigenous 

Asteraceae Nolletia ciliaris   (DC.) Steetz LC Indigenous 

Poaceae Odyssea paucinervis   (Nees) Stapf LC Indigenous 

Asteraceae Oncosiphon piluliferus   (L.f.) Kallersjo LC Indigenous 

Ophioglossace
ae 

Ophioglossum sp.      

Apocynaceae Orbea lutea subsp. lutea (N.E.Br.) Bruyns LC Indigenous 

Hyacinthaceae 
Ornithogalum juncifolium var. 
juncifolium 

Jacq. NE Indigenous 

Asteraceae Osteospermum leptolobum   (Harv.) Norl. LC Indigenous; Endemic 

Asteraceae 
Osteospermum muricatum subsp. 
muricatum 

E.Mey. ex DC. LC Indigenous 

Asteraceae 
Osteospermum scariosum var. 
scariosum 

DC. NE Indigenous 

Asteraceae Osteospermum spinescens   Thunb. LC Indigenous 

Oxalidaceae Oxalis depressa   Eckl. & Zeyh. LC Indigenous 

Oxalidaceae Oxalis latifolia   Kunth  Not indigenous; Naturalised; 
Invasive 

Poaceae Panicum coloratum   L. LC Indigenous 

Poaceae Panicum schinzii   Hack. LC Indigenous 

Poaceae Panicum sp.      

Poaceae Panicum stapfianum   Fourc. LC Indigenous 

Papaveraceae Papaver aculeatum   Thunb. LC Indigenous 
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Poaceae Paspalum dilatatum   Poir. NE 
Not indigenous; Naturalised; 
Invasive 

Poaceae Paspalum distichum   L. LC 
Not indigenous; Naturalised; 
Invasive 

Malvaceae Pavonia burchellii   (DC.) R.A.Dyer LC Indigenous 

Geraniaceae Pelargonium sidoides   DC. LC Indigenous 

Poaceae Pennisetum villosum   R.Br. ex Fresen. NE 
Not indigenous; Naturalised; 
Invasive 

Asteraceae Pentzia calcarea   Kies LC Indigenous 

Asteraceae Pentzia globosa   Less. LC Indigenous 

Asteraceae Pentzia viridis   Kies LC Indigenous; Endemic 

Polygonaceae Persicaria hystricula   (J.Schust.) Sojak LC Indigenous 

Polygonaceae Persicaria lapathifolia   (L.) Delarbre  Not indigenous; Naturalised; 
Invasive 

Poaceae Phalaris canariensis   L. NE Not indigenous; Naturalised 

Phyllanthaceae Phyllanthus maderaspatensis   L. LC Indigenous 

Plantaginaceae Plantago lanceolata   L. LC Indigenous 

Plantaginaceae Plantago major   L.  Not indigenous; Naturalised 

Asteraceae Platycarphella parvifolia   (S.Moore) V.A.Funk & H.Rob. LC Indigenous; Endemic 

Poaceae Pogonarthria squarrosa   (Roem. & Schult.) Pilg. LC Indigenous 

Caryophyllacea
e 

Pollichia campestris   Aiton LC Indigenous 

Polygalaceae Polygala hottentotta   C.Presl LC Indigenous 

Potamogetonac
eae 

Potamogeton crispus   L. LC Indigenous 

Potamogetonac
eae 

Potamogeton pectinatus   L. LC Indigenous 

Asteraceae Pseudognaphalium luteoalbum   (L.) Hilliard & B.L.Burtt LC Not indigenous; cryptogenic 

Leskeaceae Pseudoleskeopsis claviramea   (Mull.Hal.) Ther.  Indigenous 

Pedaliaceae Pterodiscus speciosus   Hook. LC Indigenous 

Cyperaceae Pycreus pumilus   (L.) Nees LC Indigenous 

Ranunculaceae Ranunculus multifidus   Forssk. LC Indigenous 

Ranunculaceae Ranunculus trichophyllus   Chaix LC Indigenous 

Apocynaceae Raphionacme hirsuta   (E.Mey.) R.A.Dyer LC Indigenous 

Fabaceae Rhynchosia confusa   Burtt Davy NE Indigenous 

Fabaceae Rhynchosia holosericea   Schinz LC Indigenous 

Fabaceae Rhynchosia nervosa var. nervosa Benth. ex Harv. LC Indigenous 

Ricciaceae Riccia albolimbata   S.W.Arnell  Indigenous 

Ricciaceae Riccia albovestita   O.H.Volk  Indigenous 

Ricciaceae Riccia simii   Perold  Indigenous 

Brassicaceae Rorippa nudiuscula   Thell. LC Indigenous 

Rubiaceae Rubia petiolaris   DC. LC Indigenous 

Polygonaceae Rumex lanceolatus   Thunb. LC Indigenous 

Polygonaceae Rumex sagittatus   Thunb. LC Indigenous 

Aizoaceae Ruschia rigens   L.Bolus LC Indigenous; Endemic 

Aizoaceae Ruschia ruralis   (N.E.Br.) Schwantes LC Indigenous; Endemic 

Aizoaceae Ruschia sp.      

Salicaceae Salix babylonica var. babylonica L.  Not indigenous; Naturalised 

Salicaceae Salix mucronata subsp. mucronata Thunb. LC Indigenous 
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Amaranthacea
e 

Salsola glabrescens   Burtt Davy LC Indigenous 

Amaranthacea
e 

Salsola kali   L.  Not indigenous; Naturalised; 
Invasive 

Amaranthacea
e 

Salsola rabieana   I.Verd. LC Indigenous 

Salvadoraceae Salvadora persica var. persica L. LC Indigenous 

Lamiaceae Salvia runcinata   L.f. LC Indigenous 

Lamiaceae Salvia stenophylla   Burch. ex Benth.  Indigenous 

Lamiaceae Salvia verbenaca   L. LC 
Not indigenous; Naturalised; 
Invasive 

Hyacinthaceae Schizocarphus nervosus   (Burch.) Van der Merwe LC Indigenous 

Asteraceae Schkuhria pinnata   (Lam.) Kuntze ex Thell.  Not indigenous; Naturalised 

Cyperaceae Schoenoplectus corymbosus   
(Roth ex Roem. & Schult.) 
J.Raynal 

LC Indigenous 

Cyperaceae Schoenoplectus decipiens   (Nees) J.Raynal LC Indigenous 

Cyperaceae Schoenoplectus muricinux   (C.B.Clarke) J.Raynal LC Indigenous 

Cyperaceae Schoenoplectus pulchellus   (Kunth) J.Raynal LC Indigenous 

Cyperaceae Schoenoplectus senegalensis   (Hochst. ex Steud.) Palla LC Indigenous 

Anacardiaceae Searsia lancea   (L.f.) F.A.Barkley LC Indigenous 

Anacardiaceae Searsia pyroides var. pyroides (Burch.) Moffett LC Indigenous 

Anacardiaceae Searsia rigida var. rigida (Mill.) F.A.Barkley LC Indigenous; Endemic 

Gentianaceae Sebaea exigua   (Oliv.) Schinz LC Indigenous 

Convolvulacea
e 

Seddera capensis   (E.Mey. ex Choisy) Hallier f. LC Indigenous 

Scrophulariace
ae 

Selago sp.      

Asteraceae Senecio asperulus   DC. LC Indigenous 

Asteraceae Senecio consanguineus   DC. LC Indigenous 

Asteraceae Senecio laevigatus var. laevigatus Thunb. LC Indigenous; Endemic 

Asteraceae Senecio reptans   Turcz. LC Indigenous; Endemic 

Fabaceae Senna italica subsp. arachoides Mill. LC Indigenous 

Amaranthacea
e 

Sericorema remotiflora   (Hook.f.) Lopr. LC Indigenous 

Asteraceae Seriphium plumosum   L.  Indigenous 

Fabaceae Sesbania notialis   J.B.Gillett LC Indigenous; Endemic 

Fabaceae Sesbania transvaalensis   J.B.Gillett LC Indigenous 

Poaceae Setaria incrassata   (Hochst.) Hack. LC Indigenous 

Poaceae Setaria sp.      

Poaceae Setaria sphacelata var. sphacelata 
(Schumach.) Stapf & C.E.Hubb. ex 
M.B.Moss 

LC Indigenous 

Poaceae Setaria sphacelata var. torta 
(Schumach.) Stapf & C.E.Hubb. ex 
M.B.Moss 

LC Indigenous 

Malvaceae Sida chrysantha   Ulbr. LC Indigenous 

Caryophyllacea
e 

Silene burchellii subsp. modesta Otth ex DC. LC Indigenous 

Brassicaceae Sisymbrium orientale   L.  Not indigenous; Naturalised 

Solanaceae Solanum campylacanthum   Hochst. ex A.Rich.  Indigenous 

Solanaceae Solanum lichtensteinii   Willd. LC Indigenous 

Solanaceae Solanum retroflexum   Dunal LC Indigenous 

Solanaceae Solanum rostratum   Dunal  Not indigenous; Naturalised 

Solanaceae Solanum supinum   Dunal  Indigenous 
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Asteraceae Sonchus oleraceus   L.  Not indigenous; Naturalised; 
Invasive 

Malvaceae Sphaeralcea bonariensis   (Cav.) Griseb.  Not indigenous; Naturalised 

Poaceae Sporobolus albicans   (Nees ex Trin.) Nees LC Indigenous 

Poaceae Sporobolus fimbriatus   (Trin.) Nees LC Indigenous 

Poaceae Sporobolus ioclados   (Trin.) Nees LC Indigenous 

Poaceae Sporobolus oxyphyllus   Fish LC Indigenous; Endemic 

Poaceae Sporobolus sp.      

Lamiaceae Stachys hyssopoides   Burch. ex Benth. LC Indigenous 

Lamiaceae Stachys spathulata   Burch. ex Benth. LC Indigenous 

Orobanchacea
e 

Striga sp.      

Asteraceae Tagetes minuta   L.  Not indigenous; Naturalised; 
Invasive 

Talinaceae Talinum caffrum   (Thunb.) Eckl. & Zeyh. LC Indigenous 

Tamaricaceae Tamarix chinensis   Lour.  Not indigenous; Naturalised; 
Invasive 

Asteraceae Tarchonanthus camphoratus   L. LC Indigenous 

Poaceae Tarigidia aequiglumis   (Gooss.) Stent LC Indigenous 

Lamiaceae Teucrium trifidum   Retz. LC Indigenous 

Poaceae Themeda triandra   Forssk. LC Indigenous 

Santalaceae Thesium costatum var. costatum A.W.Hill LC Indigenous 

Santalaceae Thesium hirsutum   A.W.Hill LC Indigenous; Endemic 

Asteraceae Tolpis capensis   (L.) Sch.Bip. LC Indigenous 

Asphodelaceae Trachyandra asperata var. asperata Kunth LC Indigenous 

Asphodelaceae 
Trachyandra asperata var. 
basutoensis 

Kunth LC Indigenous 

Asphodelaceae 
Trachyandra asperata var. 
macowanii 

Kunth LC Indigenous 

Asphodelaceae 
Trachyandra asperata var. 
nataglencoensis 

Kunth LC Indigenous 

Asphodelaceae Trachyandra laxa var. rigida (N.E.Br.) Oberm. LC Indigenous 

Asphodelaceae Trachyandra saltii   (Baker) Oberm.  Indigenous 

Asphodelaceae Trachyandra saltii var. saltii (Baker) Oberm. LC Indigenous 

Poaceae Trachypogon spicatus   (L.f.) Kuntze LC Indigenous 

Poaceae Tragus berteronianus   Schult. LC Indigenous 

Poaceae Tragus koelerioides   Asch. LC Indigenous 

Poaceae Tragus racemosus   (L.) All. LC Indigenous 

Aizoaceae Trianthema parvifolia var. parvifolia E.Mey. ex Sond. LC Indigenous 

Aizoaceae 
Trianthema salsoloides var. 
transvaalensis 

Fenzl ex Oliv. LC Indigenous 

Zygophyllaceae Tribulus terrestris   L. LC Indigenous 

Boraginaceae 
Trichodesma angustifolium subsp. 
angustifolium 

Harv. LC Indigenous 

Pottiaceae Trichostomum brachydontium   Bruch  Indigenous 

Fabaceae Trifolium africanum var. africanum Ser. NE Indigenous 

Poaceae Triraphis andropogonoides   (Steud.) E.Phillips LC Indigenous 

Alliaceae Tulbaghia acutiloba   Harv. LC Indigenous 

Alliaceae Tulbaghia sp.      

Typhaceae Typha capensis   (Rohrb.) N.E.Br. LC Indigenous 
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Poaceae Urochloa mosambicensis   (Hack.) Dandy LC Indigenous 

Poaceae Urochloa panicoides   P.Beauv. LC Indigenous 

Fabaceae Vachellia karroo   (Hayne) Banfi & Galasso LC Indigenous 

Vahliaceae Vahlia capensis subsp. capensis (L.f.) Thunb. LC Indigenous 

Vahliaceae Vahlia capensis subsp. vulgaris (L.f.) Thunb. NE Indigenous 

Rubiaceae Vangueria pygmaea   Schltr. LC Indigenous 

Verbenaceae Verbena brasiliensis   Vell.  Not indigenous; Naturalised; 
Invasive 

Verbenaceae Verbena officinalis   L.  Not indigenous; Naturalised 

Plantaginaceae Veronica anagallis-aquatica   L. LC Indigenous 

Fabaceae Vicia sp.      

Santalaceae Viscum rotundifolium   L.f. LC Indigenous 

Campanulacea
e 

Wahlenbergia androsacea   A.DC. LC Indigenous 

Campanulacea
e 

Wahlenbergia denticulata var. 
denticulata 

(Burch.) A.DC. LC Indigenous 

Campanulacea
e 

Wahlenbergia undulata   (L.f.) A.DC. LC Indigenous 

Solanaceae Withania somnifera   (L.) Dunal LC Indigenous 

Asteraceae Xanthium spinosum   L.  Not indigenous; Naturalised; 
Invasive 

Asteraceae Xanthium strumarium   L.  Not indigenous; Naturalised; 
Invasive 

Xyridaceae Xyris gerrardii   N.E.Br. LC Indigenous 

Apocynaceae Xysmalobium brownianum   S.Moore LC Indigenous 

Rhamnaceae 
Ziziphus mucronata subsp. 
mucronata 

Willd. LC Indigenous 

Rhamnaceae Ziziphus zeyheriana   Sond. LC Indigenous 
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Appendix C Avifauna species expected in the project area 

Species  Common Name  
Conservation Status 

Provincially protected 
Regional (SANBI, 2016) IUCN (2017) 

Accipiter ovampensis Sparrowhawk, Ovambo Unlisted LC Yes 

Acridotheres tristis Myna, Common Unlisted LC  

Acrocephalus arundinaceus Reed-warbler, Great Unlisted LC Yes 

Acrocephalus baeticatus Reed-warbler, African Unlisted Unlisted Yes 

Acrocephalus gracilirostris Swamp-warbler, Lesser Unlisted LC Yes 

Acrocephalus schoenobaenus Warbler, Sedge Unlisted LC Yes 

Actitis hypoleucos Sandpiper, Common Unlisted LC Yes 

Actophilornis africanus Jacana, African Unlisted LC Yes 

Afrotis afraoides Korhaan, Northern Black Unlisted LC Yes 

Alcedo cristata Kingfisher, Malachite Unlisted Unlisted Yes 

Alopochen aegyptiacus Goose, Egyptian Unlisted LC Yes 

Amadina erythrocephala Finch, Red-headed Unlisted LC Yes 

Amandava subflava Waxbill, Orange-breasted Unlisted Unlisted Yes 

Amaurornis flavirostris Crake, Black Unlisted LC Yes 

Amblyospiza albifrons Weaver, Thick-billed Unlisted LC  

Anas capensis Teal, Cape Unlisted LC Yes 

Anas erythrorhyncha Teal, Red-billed Unlisted LC Yes 

Anas hottentota Teal, Hottentot Unlisted LC Yes 

Anas smithii Shoveler, Cape Unlisted LC Yes 

Anas sparsa Duck, African Black Unlisted LC Yes 

Anas undulata Duck, Yellow-billed Unlisted LC Yes 

Anhinga rufa Darter, African Unlisted LC Yes 

Anthoscopus minutus Penduline-tit, Cape Unlisted LC Yes 

Anthus cinnamomeus Pipit, African Unlisted LC Yes 

Anthus leucophrys Pipit, Plain-backed Unlisted LC Yes 

Anthus vaalensis Pipit, Buffy Unlisted LC Yes 

Apalis thoracica Apalis, Bar-throated Unlisted LC Yes 

Apus affinis Swift, Little Unlisted LC Yes 

Apus barbatus Swift, African Black Unlisted LC Yes 

Apus caffer Swift, White-rumped Unlisted LC Yes 

Aquila pennatus Eagle, Booted Unlisted LC Yes 

Ardea cinerea Heron, Grey Unlisted LC Yes 

Ardea goliath Heron, Goliath Unlisted LC Yes 

Ardea melanocephala Heron, Black-headed Unlisted LC Yes 

Ardea purpurea Heron, Purple Unlisted LC Yes 

Ardeola ralloides Heron, Squacco Unlisted LC Yes 

Asio capensis Owl, Marsh Unlisted LC Yes 

Batis molitor Batis, Chinspot Unlisted LC Yes 

Batis pririt Batis, Pririt Unlisted LC Yes 

Bostrychia hagedash Ibis, Hadeda Unlisted LC Yes 

Bradypterus baboecala Rush-warbler, Little Unlisted LC Yes 

Bubo africanus Eagle-owl, Spotted Unlisted LC Yes 

Bubulcus ibis Egret, Cattle Unlisted LC Yes 

Burhinus capensis Thick-knee, Spotted Unlisted LC Yes 

Buteo rufofuscus Buzzard, Jackal Unlisted LC Yes 

Buteo buteo Buzzard, Common (Steppe)  Unlisted LC Yes 

Buteo vulpinus Buzzard, Common Unlisted Unlisted Yes 

Calamonastes fasciolatus Wren-warbler, Barred Unlisted LC Yes 

Calandrella cinerea Lark, Red-capped Unlisted LC Yes 

Calendulauda sabota Lark, Sabota Unlisted LC Yes 

Calidris ferruginea Sandpiper, Curlew LC NT Yes 

Calidris minuta Stint, Little LC LC Yes 

Campethera abingoni Woodpecker, Golden-tailed Unlisted LC Yes 
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Cercomela familiaris Chat, Familiar Unlisted LC Yes 

Cercomela sinuata Chat, Sickle-winged Unlisted LC Yes 

Cercotrichas paena Scrub-robin, Kalahari Unlisted LC Yes 

Ceryle rudis Kingfisher, Pied Unlisted LC Yes 

Chalcomitra amethystina Sunbird, Amethyst Unlisted LC Yes 

Charadrius hiaticula Plover, Common Ringed Unlisted LC Yes 

Charadrius pallidus Plover, Chestnut-banded  NT NT Yes 

Charadrius pecuarius Plover, Kittlitz's Unlisted LC Yes 

Charadrius tricollaris Plover, Three-banded Unlisted LC Yes 

Chersomanes albofasciata Lark, Spike-heeled Unlisted LC Yes 

Chlidonias hybrida Tern, Whiskered Unlisted LC Yes 

Chlidonias leucopterus Tern, White-winged Unlisted LC Yes 

Chrysococcyx caprius Cuckoo, Diderick Unlisted LC Yes 

Ciconia abdimii Stork, Abdim's NT LC Yes 

Ciconia nigra Stork, Black VU LC Yes 

Cinnyris talatala Sunbird, White-bellied Unlisted LC Yes 

Circaetus pectoralis Snake-eagle, Black-chested Unlisted LC Yes 

Circus ranivorus Marsh-harrier, African EN LC Yes 

Cisticola aridulus Cisticola, Desert Unlisted LC Yes 

Cisticola chiniana Cisticola, Rattling Unlisted LC Yes 

Cisticola fulvicapilla Neddicky, Neddicky Unlisted LC Yes 

Cisticola juncidis Cisticola, Zitting Unlisted LC Yes 

Cisticola textrix Cisticola, Cloud Unlisted LC Yes 

Cisticola tinniens Cisticola, Levaillant's Unlisted LC Yes 

Colius colius Mousebird, White-backed Unlisted LC  

Colius striatus Mousebird, Speckled Unlisted LC  

Columba guinea Pigeon, Speckled Unlisted LC Yes 

Columba livia Dove, Rock Unlisted LC  

Corvus albus Crow, Pied Unlisted LC  

Cossypha caffra Robin-chat, Cape Unlisted LC Yes 

Cossypha humeralis Robin-chat, White-throated Unlisted LC Yes 

Creatophora cinerea Starling, Wattled Unlisted LC Yes 

Crithagra atrogularis Canary, Black-throated Unlisted LC Yes 

Crithagra flaviventris Canary, Yellow Unlisted LC Yes 

Cypsiurus parvus Palm-swift, African Unlisted LC Yes 

Delichon urbicum House-martin, Common Unlisted LC Yes 

Dendrocygna bicolor Duck, Fulvous Unlisted LC Yes 

Dendrocygna viduata Duck, White-faced Whistling Unlisted LC Yes 

Dendropicos fuscescens Woodpecker, Cardinal Unlisted LC Yes 

Dicrurus adsimilis Drongo, Fork-tailed Unlisted LC Yes 

Egretta alba Egret, Great Unlisted LC Yes 

Egretta ardesiaca Heron, Black Unlisted LC Yes 

Egretta garzetta Egret, Little Unlisted LC Yes 

Egretta intermedia Egret, Yellow-billed Unlisted LC Yes 

Elanus caeruleus Kite, Black-shouldered Unlisted LC Yes 

Emberiza impetuani Bunting, Lark-like Unlisted LC Yes 

Emberiza tahapisi Bunting, Cinnamon-breasted Unlisted LC Yes 

Eremopterix leucotis Sparrowlark, Chestnut-backed Unlisted LC Yes 

Eremopterix verticalis Sparrowlark, Grey-backed Unlisted LC Yes 

Estrilda astrild Waxbill, Common Unlisted LC Yes 

Estrilda erythronotos Waxbill, Black-faced Unlisted LC Yes 

Euplectes afer Bishop, Yellow-crowned Unlisted LC  

Euplectes albonotatus Widowbird, White-winged Unlisted LC  

Euplectes orix Bishop, Southern Red Unlisted LC  

Euplectes progne Widowbird, Long-tailed Unlisted LC  

Eupodotis caerulescens Korhaan, Blue LC NT Yes 

Falco amurensis Falcon, Amur Unlisted LC Yes 
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Falco biarmicus Falcon, Lanner VU LC Yes 

Falco naumanni Kestrel, Lesser Unlisted LC Yes 

Falco rupicoloides Kestrel, Greater Unlisted LC Yes 

Falco rupicolus Kestrel, Rock Unlisted LC Yes 

Falco vespertinus Falcon, Red-footed NT NT Yes 

Fulica cristata Coot, Red-knobbed Unlisted LC Yes 

Gallinago nigripennis Snipe, African Unlisted LC Yes 

Gallinula chloropus Moorhen, Common Unlisted LC Yes 

Glareola nordmanni Pratincole, Black-winged NT NT Yes 

Halcyon albiventris Kingfisher, Brown-hooded  Unlisted LC Yes 

Haliaeetus vocifer Fish-eagle, African Unlisted LC Yes 

Himantopus himantopus Stilt, Black-winged Unlisted LC Yes 

Hippolais icterina Warbler, Icterine Unlisted LC Yes 

Hirundo albigularis Swallow, White-throated Unlisted LC Yes 

Hirundo cucullata Swallow, Greater Striped Unlisted LC Yes 

Hirundo dimidiata Swallow, Pearl-breasted Unlisted LC Yes 

Hirundo fuligula Martin, Rock Unlisted Unlisted Yes 

Hirundo rustica Swallow, Barn Unlisted LC Yes 

Hirundo spilodera Cliff-swallow, South African Unlisted LC Yes 

Ixobrychus minutus Bittern, Little Unlisted LC Yes 

Jynx ruficollis Wryneck, Red-throated Unlisted LC Yes 

Lagonosticta rhodopareia Firefinch, Jameson's Unlisted LC Yes 

Lagonosticta senegala Firefinch, Red-billed Unlisted LC Yes 

Lamprotornis nitens Starling, Cape Glossy Unlisted LC Yes 

Laniarius atrococcineus Shrike, Crimson-breasted Unlisted LC Yes 

Lanius collaris Fiscal, Common (Southern) Unlisted LC Yes 

Lanius collurio Shrike, Red-backed Unlisted LC Yes 

Lanius minor Shrike, Lesser Grey Unlisted LC Yes 

Larus cirrocephalus Gull, Grey-headed Unlisted LC Yes 

Lybius torquatus Barbet, Black-collared Unlisted LC Yes 

Macronyx capensis Longclaw, Cape Unlisted LC Yes 

Malcorus pectoralis Warbler, Rufous-eared Unlisted LC Yes 

Megaceryle maximus Kingfisher, Giant Unlisted Unlisted Yes 

Melierax gabar Goshawk, Gabar Unlisted LC Yes 

Merops apiaster Bee-eater, European Unlisted LC Yes 

Merops bullockoides Bee-eater, White-fronted Unlisted LC Yes 

Merops persicus Bee-eater, Blue-cheeked Unlisted LC Yes 

Merops pusillus Bee-eater, Little Unlisted LC Yes 

Milvus aegyptius Kite, Yellow-billed Unlisted Unlisted Yes 

Mirafra africana Lark, Rufous-naped Unlisted LC Yes 

Mirafra cheniana Lark, Melodious  LC LC Yes 

Mirafra fasciolata Lark, Eastern Clapper  Unlisted LC Yes 

Motacilla aguimp Wagtail, African Pied Unlisted LC Yes 

Motacilla capensis Wagtail, Cape Unlisted LC Yes 

Muscicapa striata Flycatcher, Spotted Unlisted LC Yes 

Mycteria ibis Stork, Yellow-billed EN LC Yes 

Myrmecocichla formicivora Chat, Anteating Unlisted LC Yes 

Netta erythrophthalma Pochard, Southern Unlisted LC Yes 

Numida meleagris Guineafowl, Helmeted Unlisted LC Yes 

Nycticorax nycticorax Night-Heron, Black-crowned Unlisted LC Yes 

Oena capensis Dove, Namaqua Unlisted LC Yes 

Oenanthe monticola Wheatear, Mountain Unlisted LC Yes 

Oenanthe pileata Wheatear, Capped Unlisted LC Yes 

Ortygospiza atricollis Quailfinch, African Unlisted LC Yes 

Oxyura maccoa Duck, Maccoa NT NT Yes 

Parisoma subcaeruleum Tit-babbler, Chestnut-vented Unlisted Unlisted Yes 

Parisoma subcaeruleum Tit-babbler, Chestnut-vented Unlisted Unlisted Yes 
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Parus cinerascens Tit, Ashy Unlisted LC Yes 

Passer diffusus Sparrow, Southern Grey-headed Unlisted LC Yes 

Passer domesticus Sparrow, House Unlisted LC  

Passer melanurus Sparrow, Cape Unlisted LC  

Phalacrocorax africanus Cormorant, Reed Unlisted LC  

Phalacrocorax carbo Cormorant, White-breasted LC LC  

Philetairus socius Weaver, Sociable Unlisted LC  

Philomachus pugnax Ruff Unlisted LC Yes 

Phoenicopterus minor Flamingo, Lesser NT NT Yes 

Phoenicopterus ruber Flamingo, Greater NT LC Yes 

Phoeniculus purpureus Wood-hoopoe, Green Unlisted LC Yes 

Phylloscopus trochilus Warbler, Willow Unlisted LC Yes 

Platalea alba Spoonbill, African Unlisted LC Yes 

Plectropterus gambensis Goose, Spur-winged Unlisted LC Yes 

Plegadis falcinellus Ibis, Glossy Unlisted LC Yes 

Plocepasser mahali Sparrow-weaver, White-browed Unlisted LC Yes 

Ploceus capensis Weaver, Cape Unlisted LC  

Ploceus velatus Masked-weaver, Southern Unlisted LC  

Podiceps cristatus Grebe, Great Crested Unlisted LC Yes 

Podiceps nigricollis Grebe, Black-necked Unlisted LC Yes 

Porphyrio madagascariensis Swamphen, African Purple Unlisted Unlisted Yes 

Prinia flavicans Prinia, Black-chested Unlisted LC Yes 

Pternistis swainsonii Spurfowl, Swainson's Unlisted LC Yes 

Pycnonotus nigricans Bulbul, African Red-eyed Unlisted LC  

Pytilia melba Pytilia, Green-winged Unlisted LC Yes 

Quelea quelea Quelea, Red-billed Unlisted LC  

Rallus caerulescens Rail, African Unlisted LC Yes 

Recurvirostra avosetta Avocet, Pied Unlisted LC Yes 

Rhinopomastus cyanomelas Scimitarbill, Common Unlisted LC Yes 

Rhinoptilus africanus Courser, Double-banded Unlisted LC Yes 

Riparia cincta Martin, Banded Unlisted LC Yes 

Riparia paludicola Martin, Brown-throated Unlisted LC Yes 

Sagittarius serpentarius Secretarybird VU VU Yes 

Saxicola torquatus Stonechat, African Unlisted LC Yes 

Scopus umbretta Hamerkop Unlisted LC Yes 

Sigelus silens Flycatcher, Fiscal Unlisted LC Yes 

Spizocorys conirostris Lark, Pink-billed Unlisted LC Yes 

Sporopipes squamifrons Finch, Scaly-feathered Unlisted LC Yes 

Spreo bicolor Starling, Pied Unlisted LC  

Stenostira scita Flycatcher, Fairy Unlisted LC Yes 

Sterna caspia Tern, Caspian VU LC Yes 

Streptopelia capicola Turtle-dove, Cape Unlisted LC  

Streptopelia semitorquata Dove, Red-eyed Unlisted LC Yes 

Streptopelia senegalensis Dove, Laughing Unlisted LC  

Struthio camelus Ostrich, Common Unlisted LC  

Sturnus vulgaris Starling, Common Unlisted LC Yes 

Sylvia communis Whitethroat, Common Unlisted LC Yes 

Tachybaptus ruficollis Grebe, Little Unlisted LC Yes 

Tadorna cana Shelduck, South African Unlisted LC Yes 

Tchagra australis Tchagra, Brown-crowned Unlisted LC Yes 

Telophorus zeylonus Bokmakierie, Bokmakierie Unlisted LC Yes 

Terpsiphone viridis Paradise-flycatcher, African Unlisted LC Yes 

Thalassornis leuconotus Duck, White-backed Unlisted LC Yes 

Threskiornis aethiopicus Ibis, African Sacred Unlisted LC Yes 

Trachyphonus vaillantii Barbet, Crested Unlisted LC Yes 

Tricholaema leucomelas Barbet, Acacia Pied Unlisted LC Yes 

Tringa glareola Sandpiper, Wood Unlisted LC Yes 
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Tringa nebularia Greenshank, Common Unlisted LC Yes 

Tringa stagnatilis Sandpiper, Marsh Unlisted LC Yes 

Turdus smithi Thrush, Karoo Unlisted LC Yes 

Tyto alba Owl, Barn Unlisted LC Yes 

Upupa africana Hoopoe, African Unlisted LC Yes 

Uraeginthus angolensis Waxbill, Blue Unlisted LC Yes 

Urocolius indicus Mousebird, Red-faced Unlisted LC  

Vanellus armatus Lapwing, Blacksmith Unlisted LC Yes 

Vanellus coronatus Lapwing, Crowned Unlisted LC Yes 

Vidua chalybeata Indigobird, Village Unlisted LC Yes 

Vidua macroura Whydah, Pin-tailed Unlisted LC Yes 

Vidua paradisaea Paradise-whydah, Long-tailed Unlisted LC Yes 

Vidua purpurascens Indigobird, Purple Unlisted LC Yes 

Vidua regia Whydah, Shaft-tailed Unlisted LC Yes 

Zosterops pallidus White-eye, Orange River Unlisted LC Yes 

Zosterops virens White-eye, Cape Unlisted LC Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D Mammals expected in the project area 

Species  Common Name  
Conservation Status 

Regional (SANBI, 2016) IUCN (2017) 

Aethomys ineptus Tete Veld Rat  LC LC 

Aethomys namaquensis Namaqua rock rat LC LC 

Aonyx capensis Cape Clawless Otter  NT NT 
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Atelerix frontalis South Africa Hedgehog NT LC 

Atilax paludinosus Water Mongoose  LC LC 

Canis mesomelas Black-backed Jackal  LC LC 

Caracal caracal Caracal  LC LC 

Chlorocebus pygerythrus Vervet Monkey  LC LC 

Crocidura cyanea Reddish-grey Musk Shrew  LC LC 

Crocidura fuscomurina Tiny Musk Shrew LC LC 

Cynictis penicillata Yellow Mongoose  LC LC 

Desmodillus auricularis Short-tailed Gerbil LC LC 

Eidolon helvum African Straw-colored Fruit Bat LC NT 

Elephantulus myurus Eastern Rock Sengi LC LC 

Eptesicus hottentotus Long-tailed Serotine Bat LC LC 

Felis nigripes Black-footed Cat VU VU 

Felis silvestris African Wildcat LC LC 

Genetta genetta Small-spotted Genet LC LC 

Gerbilliscus brantsii Highveld Gerbil LC LC 

Gerbilliscus leucogaster Bushveld Gerbil LC LC 

Herpestes sanguineus Slender Mongoose LC LC 

Hydrictis maculicollis Spotted-necked Otter VU NT 

Hystrix africaeaustralis Cape Porcupine LC LC 

Ichneumia albicauda White-tailed Mongoose LC LC 

Ictonyx striatus Striped Polecat LC LC 

Leptailurus serval Serval NT LC 

Lepus capensis Cape Hare LC LC 

Lepus saxatilis Scrub Hare LC LC 

Lepus victoriae African Savanna Hare LC LC 

Malacothrix typica Gerbil Mouse LC LC 

Mastomys coucha Multimammate Mouse LC LC 

Mellivora capensis Honey Badger LC LC 

Mus musculus House Mouse Unlisted LC 

Mus orangiae Free State Pygmy Mouse NE Unlisted 

Mystromys albicaudatus White-tailed Rat VU EN 

Neoromicia capensis Cape Serotine Bat LC LC 

Neoromicia zuluensis Aloe Bat LC LC 

Nycteris thebaica Egyptian Slit-faced Bat LC LC 

Orycteropus afer Aardvark LC LC 

Otocyon megalotis Bat-eared Fox LC LC 

Otomys irroratus Vlei Rat (Fynbos type) LC LC 

Panthera pardus Leopard VU VU 

Papio ursinus Chacma Baboon LC LC 

Parahyaena brunnea Brown Hyaena NT NT 

Pedetes capensis Springhare LC LC 

Phacochoerus africanus Common Warthog LC LC 

Poecilogale albinucha African Striped Weasel NT LC 



Terrestrial Ecology Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

109 

Procavia capensis Rock Hyrax LC LC 

Proteles cristata Aardwolf LC LC 

Raphicerus campestris Steenbok LC LC 

Rattus rattus House Rat Exotic (Not listed) LC 

Rhabdomys pumilio Xeric Four-striped Mouse LC LC 

Rhinolophus clivosus Geoffroy's Horseshoe Bat LC LC 

Rhinolophus darlingi Darling's Horseshoe Bat LC LC 

Saccostomus campestris Pouched Mouse LC LC 

Scotophilus dinganii Yellow House Bat LC LC 

Steatomys krebsii Krebs's Fat Mouse LC LC 

Steatomys pratensis Fat Mouse LC LC 

Suncus varilla Lesser Dwarf Shrew LC LC 

Suricata suricatta Suricate LC LC 

Sylvicapra grimmia Common Duiker LC LC 

Tadarida aegyptiaca Egyptian Free-tailed Bat LC LC 

Thryonomys swinderianus Greater Cane Rat LC LC 

Vulpes chama Cape Fox LC LC 

Xerus inauris Cape Ground Squirrel LC LC 

 

  



Terrestrial Ecology Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

110 

Appendix E Reptiles species expected in the project area 

Species  Common Name  
Conservation Status 

Regional (SANBI, 2016) IUCN (2017) 

Acontias gracilicauda Thin-tailed Legless Skink LC LC 

Afroedura nivaria Drankensberg Flat Gecko LC LC 

Agama aculeata distanti Eastern Ground Agama LC LC 

Agama atra Southern Rock Agama LC LC 

Agama hispida Southern Spiny Agama LC LC 

Aparallactus capensis Black-headed Centipede-eater LC LC 

Bitis arietans arietans Puff Adder LC Unlisted 

Chamaeleo dilepis Common Flap-neck Chameleon LC LC 

Cordylus vittifer Common Girdled Lizard LC LC 

Crotaphopeltis hotamboeia Red-lipped Snake LC Unlisted 

Dasypeltis scabra Rhombic Egg-eater LC LC 

Hemachatus haemachatus Rinkhals LC LC 

Lamprophis aurora Aurora House Snake LC LC 

Leptotyphlops scutifrons Peters' Thread Snake LC Unlisted 

Lygodactylus capensis Cape dwarf gecko LC LC 

Nucras holubi Holub's Sandveld Lizard LC Unlisted 

Pachydactylus capensis Cape Gecko LC Unlisted 

Panaspis wahlbergi Wahlberg's Snake-eyed Skink LC Unlisted 

Pelomedusa galeata South African Marsh Terrapin Not evaluated Unlisted 

Prosymna ambigua Angolan Shovel-snout Unlisted LC 

Prosymna bivittata Two-Striped Shovel-Snout LC Unlisted 

Psammophis trinasalis Fork-marked Sand Snake  LC Unlisted 

Psammophylax tritaeniatus Striped Grass Snake  LC LC 

Pseudaspis cana Mole Snake LC Unlisted 

Rhinotyphlops lalandei Delalande's Beaked Blind Snake LC Unlisted 

Smaug giganteus Giant Dragon Lizard VU VU 

Stigmochelys pardalis Leopard Tortoise LC LC 

Trachylepis capensis Cape Skink LC Unlisted 

Trachylepis punctatissima Speckled Rock Skink LC LC 

Trachylepis varia Variable Skink LC LC 

Varanus niloticus Water Monitor LC Unlisted 
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Appendix F Amphibians expected in the project area 

Species  Common Name  
Conservation Status 

Regional (SANBI, 2016) IUCN (2017) 

Amietia delalandii Delalande's River Frog LC Unlisted 

Amietia fuscigula Common River Frog LC LC 

Cacosternum boettgeri Common Caco LC LC 

Kassina senegalensis Bubbling Kassina LC LC 

Phrynobatrachus mababiensis Dwarf Puddle Frog LC LC 

Phrynobatrachus natalensis Snoring Puddle Frog LC LC 

Ptychadena anchietae Plain Grass Frog LC LC 

Pyxicephalus adspersus Giant Bullfrog LC LC 

Schismaderma carens African Red Toad  LC LC 

Sclerophrys capensis Raucous Toad LC LC 

Sclerophrys garmani Olive Toad LC LC 

Sclerophrys gutturalis Guttural Toad LC LC 

Sclerophrys poweri Power's Toad LC LC 

Tomopterna cryptotis Tremelo Sand Frog LC LC 

Tomopterna natalensis Natal Sand Frog LC LC 

Tomopterna tandyi Tandy's Sand Frog LC LC 

Xenopus laevis Common Platanna LC LC 
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1 Introduction  

The Biodiversity Company was commissioned to conduct an avifauna study for the proposed 

Matjhabeng substations and powerlines. The following summary is as per the Nemai Scoping 

report,  2020: 

SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 

MW Solar Photovoltaic Power Plant with 80 MW (320 MWh) Battery Energy Storage Systems, 

which is located north and south of the town of Odendaalsrus in the Free State Province. The 

proposed project will be developed to serve the Matjhabeng Local Municipality’s energy 

requirements and will generate power for delivery to the local/national grid.  

The proposed utility-scale project will be developed in the following two (2) phases (addressed 

in a separate application):  

❖ Phase 1: 200 MW Solar Photovoltaic with 40 MW (160 MWh) Battery Energy Storage System 

(on the site located south of Odendaalsrus, hereinafter referred to as “Phase 1”; and  

❖ Phase 2: 200 MW Solar Photovoltaic with 40 MW (160 MWh) Battery Energy Storage System 

(on the site located north of Odendaalsrus, hereinafter referred to as “Phase 2”.  

For this report, we will be considering the powerlines that will be connecting to the individual 

substations as mentioned below:  

The electricity generated by the Project will be injected into the existing Eskom 132 kV 

distribution system as follows: 

• Phase 1: connection to the Eskom Euclid Substation via a ± 4 km power line; and 

• Phase 2: connection to the Eskom GrootKop Substation via a ± 14 km power line. 

The electricity generated by the proposed project will be injected into the existing Eskom 132 

kV distribution system as follows (Nemai Scoping Report, 2020): 

• Phase 1:  

o New 132kV power lines between the on-site substation and the grid connection 

point at the existing Eskom Euclid Substation located to the south-east of the 

Phase 1 Site (Figure 1-2). 

• Phase 2:  

o Northern and western blocks – new 132kV power lines between the on-site 

substations and the grid connection points at the existing Eskom Grootkop 

Substation located to the north of the Phase 2 Site; and 

o South-eastern block – new 132kV power line between the on-site substation and 

the grid connection point at the existing Eskom Geduld Substation located to the 

south-east of the Phase 2 Site (Figure 1-3). 

This study approach has taken cognisance of the recently published Government Notice 320 in 

terms of NEMA dated 30 October 2020: “Procedures for the Assessment and Minimum Criteria 

for Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 

of the National Environmental Management Act, 1998, when applying for Environmental 
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Authorisation”. The National Web based Environmental Screening Tool has characterised the 

animal sensitivity of the Phase 1 project area (with 500m buffer) “Low”, while the Phase 2 project 

area (with 500m buffer) is classified as “Low” but small sections of “High” classifications were 

found on the edge of this corridor. These areas were classified as high based on the likely 

presence of African Marsh Harrier (Circus ranivorus). 

The purpose of the specialist studies is to provide relevant input into the EIA process and to 

provide a report for the proposed activities associated with the project. This report, after taking 

into consideration the findings and recommendations provided by the specialist herein, should 

inform and guide the Environmental Assessment Practitioner (EAP) and regulatory authorities, 

enabling informed decision making, as to the ecological viability of the proposed project.  

 

Figure 1-1 Geduld substation 
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Figure 1-2 The project area and layout 
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Figure 1-3 The project area and layout 
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3 Project Description 

The project is located in the north-western part of the Free State Province and falls within the 

Matjhabeng Local Municipality and Lejweleputswa District Municipality. The Phase 1 and Phase 2 

areas are located south and north of Odendaalsrus, respectively. The sites are easily accessible from 

the north and south by the R30 arterial road (traversing both sites) and from the east and west via 

the R34 arterial road. Phase 1 powerline extends 4 km south along a railway line to the Eskom Euclid 

Substation, while Phase 2 powerline extends 15 km north to the Eskom GrootKop Substation.  

Both of the Phase 1 and Phase 2 Sites are located on municipal owned land that was previously used 

for mining purposes. The sites have been secured and the Matjhabeng Local Municipality has entered 

into a Long-Term Land Lease Agreement with the Applicant. Although there is an existing mining 

right by Harmony Gold Mining Company Ltd on the area in question, a consent letter was received 

from the mining company. There is also a Tripartite and Rehabilitation Agreement between Harmony 

Gold Mining Company Ltd, Matjhabeng Local Municipality and the Applicant related to the 

rehabilitation obligations (Nemai Scoping report, 2020). 

The dominant land uses surrounding the project area includes urban developments, mining areas, 

agriculture as well as natural areas. A locality map of the project area is shown in Figure 3-1. 

 

Figure 3-1 Locality of the project area 
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4 Methodologies 

 Desktop assessment 

 Geographic Information Systems (GIS) Mapping 

Existing data layers were incorporated into GIS software to establish how the proposed project 

might interact with any ecologically important entities as relevant to avifauna. Emphasis was 

placed around the following spatial datasets: 

• Important Bird and Biodiversity Areas spatial dataset (Birdlife, 2015); 

• Free State Biodiversity Conservation Plan (SANBI, 2017); 

• Vegetation Map of South Africa, Lesotho and Swaziland (SANBI, 2018);  

• SADAP (South Africa Protected Areas Database) and SACAD (South Africa 

Conservation Areas Database) (2019). 

Brief descriptions of the standardised methodologies applied are provided below. More 

detailed descriptions of survey methodologies are available upon request.  

 Desktop data 

The expected species likely to occur in the area were compiled by making use of the following 

datasets: 

• Southern African Bird Atlas Project 2 (SABAP 2, 2020) 

• Coordinated Waterbird Counts (CWAC, 2020)  

• Coordinated Avifaunal Road counts (CAR, 2020) 

• FitzPatrick Institute of African Ornithology (2020). BirdPix Virtual Museum 

 Fieldwork 

Sampling consisted of standardized point counts as well as random incidental surveys. 

Standardized point counts (following Buckland et al. 1993) were conducted to gather data on 

the species composition and relative abundance of species within the three broad habitat 

types identified within the concession. Each point count run over a 10 min period. The 

horizontal detection limit was set a 50 m. At each point the observer documented the date, 

start time and end time, habitat, numbers of each species, detection method (seen or heard), 

behaviour (perched or flying) and flight direction and general notes on habitat and nesting 

suitability for conservation important species. To supplement the species inventory with cryptic 

and illusive species that may not have been detected during the rigid point count protocol, 

incidental searches were conducted. This involved the opportunistic sampling of species 

between point count periods. 
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 Data Analysis 

Point count data was arranged into a matrix with point count samples in rows and species in 

columns. The table formed the basis of the various subsequent statistical analyses. This data 

was first used to generate a species accumulation curve to assess sampling adequacy. 

Random accumulation was assumed over 100 permutations. Next, to distinguish similarities / 

differences in the species composition between the four identified avifaunal habitats the matrix 

was converted into a Bray-Curtis dissimilarity matrix and used to generate a two-axis non-

metric multidimensional scaling (NMDS) ordination. Thirdly count data were used to establish 

dominant species and calculate the diversity of each habitat. Shannon's Diversity Index H was 

the metric used to estimate diversity. All statistical analyses were performed in the R statistical 

environment. 

 

Figure 4-1 Avifauna sampling points along the Phase 1 powerline route 
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Figure 4-2 Avifauna sampling points along the Phase 2 powerline route 

5 Receiving Environment 

 Desktop Spatial Assessment 

The following features describes the general area and habitat, this assessment is based on 

spatial data that are provided by various sources such as the provincial environmental 

authority and SANBI. The desktop analysis and their relevance to this project are listed in 

Table 5-1. 

Table 5-1 Desktop spatial features examined. 

Desktop Information Considered Relevant/Not relevant Section 

Conservation Plan 

Phase 1 project area is situated in an area which is classified as: 

• ESA 1; 

• Degraded and  

• Other. 
Phase 2 project area falls across: 

• CBA1; 

• ESA1; 

• ESA2;  

• Other; and  

• Degraded. 

7.2 

Protected Areas (SAPAD & SACAD) 
The nearest SAPAD is approximately 10 km away from the project area 
(Newlands Game Ranch) 

7.3 

Important Bird and Biodiversity Areas 
Bloemhof Dam Nature reserve IBA as well as the Willem Pretorius Game 
reserve IBA 

7.4 

Coordinated Avifaunal Roadcount The roadcount overlaps with the phase project area 7.5 
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Vegetation Type 

The Phase 1 project area is situated marginally in the Vaal-vet sandy 
Grassland and the majority of the project area is in the Western Free State 
Clay Grassland. The Phase 2 project are more evenly split amongst these 
two vegetation types. 

7.7 

Renewable energy projects in the area 
The Harmony Eland, Harmony Nyala, proposed Harmony Tshepong, 
proposed Grootspruit and proposed Grootkop PV solar facilities are close to 
the project area. 

8.2 

 Free State Biodiversity Conservation Plan  

It is important to note that the Critical Biodiversity Areas (CBA) map accounts for terrestrial 

fauna and flora only. The inclusion of the aquatic component was limited to the Freshwater 

Ecosystem Priority Areas (FEPA) catchments (included in the cost layer and for the 

identification of Ecological Support Areas (ESAs)) and wetland clusters (included in the ESAs 

only). 

A CBA is considered a significant and ecologically sensitive area and needs to be kept in a 

pristine or near-natural state to ensure the continued functioning of ecosystems (SANBI, 

2017). A CBA represents the best choice for achieving biodiversity targets. ESAs are not 

essential for achieving targets, but they play a vital role in the continued functioning of 

ecosystems and often are essential for proper functioning of adjacent CBAs.  

According to the Free State Biodiversity Conservation Plan (Figure 5-1 ), the proposed Phase 

1 project area is situated in an area which is classified as: 

Phase 1 project area is situated in an area which is classified as: 

• ESA 1; 

• Degraded and  

• Other. 

Phase 2 project area falls across: 

• CBA1; 

• ESA1; 

• ESA2;  

• Other; and  

• Degraded. 
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Figure 5-1 The project area superimposed on the Free State Critical Biodiversity Areas (SANBI, 
2017) 

 Protected Areas 

The Department of Environmental Affairs maintains a spatial database on Protected Areas 

and Conservation Areas. Protected Areas and Conservation Areas (PACA) Database scheme 

that used for classifying protected areas (South Africa Protected Areas Database-SAPAD) 

and conservation areas (South Africa Conservation Areas Database-SACAD) into types and 

sub-types in South Africa. 

The definition of protected areas used in these documents follows the definition of a protected 

area as defined in the National Environmental Management: Protected Areas Act, (Act 57 of 

2003). Chapter 2 of the National Environmental Management: Protected Areas Act, 2003 sets 

out the “System of Protected Areas”, which consists of the following kinds of protected areas: 

• Special nature reserves: 

• National parks: 

• Nature reserves and 

• Protected environments (1-4 declared in terms of the National Environmental 

Management: Protected Areas Act, 2003); 

• World heritage sites declared in terms of the World Heritage Convention Act; 

• Marine protected areas declared in terms of the Marine Living Resources Act; 
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• Specially protected forest areas, forest nature reserves, and forest wilderness areas 

declared in terms of the National Forests Act, 1998 (Act No. 84 of 1998); and 

• Mountain catchment areas declared in terms of the Mountain Catchment Areas Act, 

1970 (Act No. 63 of 1970). 

The types of conservation areas that are currently included in the database are the following: 

• Biosphere reserves; 

• Ramsar sites; 

• Stewardship agreements (other than nature reserves and protected environments); 

• Botanical gardens; 

• Transfrontier conservation areas; 

• Transfrontier parks; 

• Military conservation areas and 

• Conservancies 

Figure 5-2 shows that the project area is more than 10 km away from the Newlands and 

Thabong nature reserves, as such it falls outside of the 5 km nature reserve protected area 

buffer.  

 

Figure 5-2 The protected areas associated with the project area (SAPAD, 2018; SACAD, 2018) 
Important Bird and Biodiversity Area 
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Important Bird & Biodiversity Areas (IBAs) are the sites of international significance for the 

conservation of the world's birds and other conservation significant species as identified by 

BirdLife International. These sites are also all Key Biodiversity Areas; sites that contribute 

significantly to the global persistence of biodiversity (Birdlife South Africa, 2020). 

According to Birdlife International (2017), the selection of IBAs is achieved through the 

application of quantitative ornithological criteria, grounded in up-to-date knowledge of the 

sizes and trends of bird populations. The criteria ensure that the sites selected as IBAs have 

true significance for the international conservation of bird populations and provide a common 

currency that all IBAs adhere to, thus creating consistency among, and enabling comparability 

between, sites at national, continental and global levels. 

The project areas are approximately 60 km from both the Sandveld and Bloemhof dam Nature 

Reserve IBA and the Willem Pretorius Game Reserve IBA (Figure 5-3).  

 

Figure 5-3 The important bird and biodiversity areas in relation to the project area (Birdlife South 
Africa, 2015)Coordinated Avifaunal Roadcount (CAR) 

The ADU/Cape bird club pioneered avifaunal roadcount of larger birds in 1993 in South africa. 

Originally it was started to monitor the Blue Crane Anthropoides paradiseus and 

Denham’s/Stanley's Bustard Neotis denhami. Today it has been expanded to the monitoring 

of 36 species of large terrestrial birds (cranes, bustards, korhaans, storks, Secretarybird and 

Southern Bald Ibis) along 350 fixed routes covering over 19 000 km.  Twice a year, in 

midsummer (the last Saturday in January) and midwinter (the last Saturday in July), 

roadcounts are carried out using this standardised method. These counts are important for 

the conservation of these larger species that are under threat due to loss of habitat through 

changes in land use, increases in crop agriculture and human population densities, poisoning 
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as well as man-made structures like power lines. With the prospect of wind and solar farms to 

increase the use of renewable energy sources monitoring of these species is most important 

(CAR, 2020). Figure 5-4 shows that the Phase 2 project area lies adjacent to one of the routes.  

 

Figure 5-4 The project area in relation to the Coordinated Avifaunal Roadcount route 

 Biome 

The project area is situated in the Grassland biome. This biome is centrally located in southern 

Africa, and adjoins all except the desert, fynbos and succulent Karoo biomes (Mucina & 

Rutherford, 2006). Major macroclimatic traits that characterise the grassland biome include 

seasonal precipitation; and the minimum temperatures in winter (Mucina & Rutherford, 2006). 

The grassland biome is found chiefly on the high central plateau of South Africa, and the inland 

areas of KwaZulu-Natal and the Eastern Cape. The topography is mainly flat and rolling but 

includes the escarpment itself. Altitude varies from near sea level to 2 850 m above sea level. 

Grasslands are dominated by a single layer of grasses. The amount of cover depends on 

rainfall and the degree of grazing. The grassland biome experiences summer rainfall and dry 

winters with frost (and fire), which are unfavourable for tree growth. Thus, trees are typically 

absent, except in a few localized habitats. Geophytes (bulbs) are often abundant. Frosts, fire 

and grazing maintain the grass dominance and prevent the establishment of trees. 

 Vegetation Types 

The grassland biome comprises many different vegetation types. The Phase 1 project area is 

situated within the Western Free State Clay Grassland, while the Phase 2 project area is found 

across the Vaal-vet sandy Grassland  and Western Free State Clay Grassland types according 
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to Mucina & Rutherford (2006) (Figure 5-5). The grass species found in these vegetation types 

are Themeda triandra, Elionurus muticus, Cymbopogon pospischilii and Aristida congesta. 

Avifaunal species often found in grassland habitat includes korhaan species such as the Black 

Korhaan (Afrotis afraoides) and Lark species such as the Melodious Lark (Mirafra cheniana). 

 

Figure 5-5 The project area showing the vegetation type based on the Vegetation Map of South 
Africa, Lesotho & Swaziland (BGIS, 2018) 

 Aquatic Habitat 

The project area overlaps or are in close proximity to a number of water sources according to 

the NBA (2018) wetland and riparian datasets (Figure 5-6). These water sources depending 

on their state will support a number of avifaunal species.  
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Figure 5-6 The project area in relation to the NFEPA wetland and NBA (2018)  water resource 
datasets 

6 Desktop Assessment and Reviews  

 Species of Conservation Concern 

 Coordinated Waterbird Count 

Three sites are within a 20 km radius of the project area, they are: Flamingo Pan, St Helena 

Mine Dams and Toronto Pan. Six species of conservation concern was identified in these 

counts (Table 6-1).  

Table 6-1 Species of conservation concern that were identified in the coordinated waterbird 
count. 

Species  Common Name  Conservation Status 

  Regional (SANBI, 2016) IUCN (2017) 

Calidris ferruginea Sandpiper, Curlew LC NT 

Charadrius pallidus Plover, Chestnut-banded  NT NT 

Mycteria ibis Stork, Yellow-billed EN LC 

Oxyura maccoa Duck, Maccoa NT NT 

Phoenicopterus minor Flamingo, Lesser NT NT 

Phoenicopterus ruber Flamingo, Greater NT LC 
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 Review of projects in the vicinity 

The  Renewable Energy Database (http://egis.environment.gov.za/), shows that there are 5 

projects in the near vicinity (Figure 6-1). This increases the overall impact on the avifauna in 

the area. The Harmony Eland, Harmony Nyala, proposed Harmony Tshepong, proposed 

Grootspruit and proposed Grootkop PV solar facilities basic assessments and environmental 

impact assessments were reviewed, and these reports did not focus on avifauna.  

 

Figure 6-1 The project area in relation to nearby renewable energy projects 

In a study performed by SLR in 2015 at Jeanette Gold Mine, just to the north of Odendaalsrus 

37 bird species were observed, one of which was a species of conservation concern the 

Greater Flamingo (NT regionally) (Table 6-2).  

Lidwala Consulting engineers performed a Biodiversity Assessment for Sunelex in 2015. The 

field work for this study was conducted late dry season. The aim of this study was to report on 

the overall condition of the habitat and assess if the footprints would be suitable areas for the 

Matjhabeng Solar PV with Battery Energy Storage Systems and its associated powerlines. No 

avifauna species of conservation concern were identified.  

In March 2020 Nemai conducted a Terrestrial Ecology Assessment for the Proposed 

Matjhabeng Solar PV with Battery Energy Storage Systems Project: Phase 1 and Phase 2 

Sites. The powerlines footprints were not assessed in this study. The objective of this study 

was to identify sensitive species and their habitats in the project area. Avifauna habitats were 

identified in this study, this includes Grasslands, dams/waterbodies, Exotic trees and 

Cultivated lands. Thirty-one bird species were recorded in these habitats, none of these 

species were SCCs (Table 6-2).  

http://egis.environment.gov.za/
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Table 6-2 Avifaunal species observed in the studies performed by SLR (2015)  and Nemai 
(2020) on and nearby the project area. 

Species Common Name  
Conservation Status 

SLR (2014) Nemai (2020) 
Regional (ESKOM,2015) IUCN (2020) 

Acridotheres tristis Myna, Common Unlisted LC X X 

Afrotis afraoides Korhaan, Northern Black Unlisted LC X X 

Alopochen aegyptiacus Goose, Egyptian Unlisted LC X X 

Anas capensis Teal, Cape Unlisted LC X  

Anas erythrorhyncha Teal, Red-billed Unlisted LC X X 

Anas hottentota Teal, Hottentot Unlisted LC X  

Anas undulata Duck, Yellow-billed Unlisted LC X X 

Anhinga rufa Darter, African Unlisted LC  X 

Anthus cinnamomeus Pipit, African Unlisted LC X  

Apus affinis Swift, Little Unlisted LC X X 

Ardea cinerea Heron, Grey Unlisted LC X X 

Ardea melanocephala Heron, Black-headed Unlisted LC X X 

Bostrychia hagedash Ibis, Hadeda Unlisted LC X X 

Bubulcus ibis Egret, Cattle Unlisted LC X X 

Charadrius tricollaris Plover, Three-banded Unlisted LC X  

Cisticola fulvicapilla Neddicky Unlisted LC X  

Cisticola juncidis Cisticola, Zitting Unlisted LC X X 

Cisticola tinniens Cisticola, Levaillant's Unlisted LC X  

Columba guinea Pigeon, Speckled Unlisted LC X  

Columba livia Dove, Rock Unlisted LC X  

Corvus albus Crow, Pied Unlisted LC X X 

Cursorius temminckii Courser, Temminck's Unlisted LC X  

Cypsiurus parvus Palm-swift, African Unlisted LC X  

Dendrocygna viduata Duck, White-faced Whistling Unlisted LC X  

Elanus caeruleus Kite, Black-shouldered Unlisted LC X X 

Euplectes progne Widowbird, Long-tailed Unlisted LC  X 

Fulica cristata Coot, Red-knobbed Unlisted LC X X 

Gallinago nigripennis Snipe, African Unlisted LC X  

Himantopus himantopus Stilt, Black-winged Unlisted LC X  

Lanius collaris Fiscal, Common (Southern) Unlisted LC X X 

Macronyx capensis Longclaw, Cape Unlisted LC X  

Mirafra fasciolata Lark, Eastern Clapper  Unlisted LC X  

Motacilla aguimp Wagtail, African Pied Unlisted LC X  

Motacilla capensis Wagtail, Cape Unlisted LC X  

Myrmecocichla formicivora Chat, Ant eating Unlisted LC X  

Numida meleagris Guineafowl, Helmeted Unlisted LC  X 

Passer domesticus Sparrow, House Unlisted LC X X 

Passer melanurus Sparrow, Cape Unlisted LC X  

Phalacrocorax africanus Cormorant, Reed Unlisted LC X X 

Phoenicopterus ruber Flamingo, Greater NT LC X  

Plectropterus gambensis Goose, Spur-winged Unlisted LC  X 

Plegadis falcinellus Ibis, Glossy Unlisted LC  X 
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Species Common Name  
Conservation Status 

SLR (2014) Nemai (2020) 
Regional (ESKOM,2015) IUCN (2020) 

Pternistis swainsonii Spurfowl, Swainson's Unlisted LC X X 

Pycnonotus nigricans Bulbul, African Red-eyed Unlisted LC X  

Pycnonotus tricolor Bulbul, Dark-capped Unlisted Unlisted  X 

Saxicola torquatus Stonechat, African Unlisted LC X  

Streptopelia capicola Turtle-dove, Cape Unlisted LC X X 

Streptopelia semitorquata Dove, Red-eyed Unlisted LC X  

Streptopelia senegalensis Dove, Laughing Unlisted LC X X 

Tachybaptus ruficollis Grebe, Little Unlisted LC X X 

Threskiornis aethiopicus Ibis, African Sacred Unlisted LC X X 

Upupa africana Hoopoe, African Unlisted LC X X 

Uraeginthus angolensis Waxbill, Blue Unlisted LC X  

Urocolius indicus Mousebird, Red-faced Unlisted LC X  

Vanellus armatus Lapwing, Blacksmith Unlisted LC X X 

Vanellus coronatus Lapwing, Crowned Unlisted LC X X 
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7 Results and Discussion 

 Site Diversity  

A combined total of 71 bird species were recorded during both dry and wet season, point count 

surveys along the proposed Phase 1 and 2 powerline route alternatives. This represents a 

considerable proportion of the of the regional diversity as defined by the AOI 1 considering the 

linear nature of the project area and the limited structural complexity and diversity of habitats 

(mainly comprised of transformed grassland interspersed with shallow pans). A combination 

of SABAP 2 data (190 spp.) together with the 16 species collected during the combined 

baseline survey (140 spp. for both linear and non-linear studies) places the known regional 

diversity at 206 species. 

Results indicate that species richness, abundance and overall diversity (as indicated by the 

Shannon diversity index) was considerably higher along the Phase 2 powerline route as 

compared to the Phase 1 route. This is attributable to the higher habitat diversity along the 

longer Phase 2 powerline which also hosts wetlands, a habitat which is distinctly lacking from 

the Phase 1 route. Pictures of some of the birdlife observed during the field survey are shown 

in Figure 7-2. 

 

Figure 7-1 Cape Shoveler (Anas smithii) 

Comparisons in species richness between dry (36 spp.) and wet (61 spp.) season surveys 

within the project area revealed a strong seasonal bias. Although some of the heightened 

species richness recorded during the wet season is attributable to the arrival of migratory 

 
1 Area of Interest (AOI) is defined as the six pentads covering the entire SunElex Energy (Pty) Ltd Matjhabeng 
400 MW Solar Photovoltaic Power Plant. 
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species (e.g. Diederik Cuckoo, European Bee-eater, Ruff and Barn Swallow), the majority is 

accounted for by the increased prevalence of cryptic grassland species. These included 

species which are otherwise difficult to detect without the calls and displays made during the 

wet season (e.g. Acacia Pied Barbet, Zitting Cisticola, Cloud Cisticola, Neddicky, Wing-

snapping Cisiticola, Desert Cisticola, Rufous-naped Lark and Black-chested Prinia). This 

highlights the strong influence of phenology on species detection and the importance of 

conducting multiple season surveys for attaining a more representative inventory. 

 

Figure 7-2 Examples of some of the birdlife observed on site; A)Red-billed Teal, B) Yellow-billed 
Egret, C) Red-capped Lark, D) Red-headed Finch, E) White-browed Sparrow Weaver, F) Ostrich 

Table 7-1 provides a list of the top ten most abundant species (together with the frequency 

with which each species appeared in the point count samples) for each project phase. 

Together these species account for 87% and 70% of the total number of observed individuals 

along the Phase 1 and Phase 2 powerline routes, respectively. This data reveals that common, 

adaptable and commensal species (e.g. White-browed Sparrow-Weaver and Laughing Dove) 

characterise the exclusively terrestrial (and degraded) habitat along the Phase 1 routes while 



Avifauna Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

26 

waterbirds (e.g. Greater Flamingo and Red-billed Teal) are by far the most abundant birds 

along the Phase 2 routes which traverses an extensive section of panveld in mostly 

transformed (by crop cultivation) grassland.  

The frequency with which a given species was recorded provides a rough measure of the 

spread or ubiquity of that species throughout the project area. The most frequently 

encountered species along the Phase 1 powerline routes included White-browed Sparrow-

Weaver, Cape Turtle (Ring-necked) Dove, African Pipit, Southern Masked Weaver, Rufous-

naped Lark, Laughing Dove and Pied Crow which together accounted for 70 % of the total 

number of observations made. The most frequently encountered species along the longer 

Phase 2 route included Cape Turtle (Ring-necked) Dove, Little Grebe, Blacksmith Lapwing, 

Red-billed Teal and Black-chested Prinia which together accounted for 20% of the total 

observations (suggesting a better spread or evenness of species as compared to Phase 1). 

Table 7-1 Top ten most abundant species along each powerline route. 

Common Name Scientific Name Relative Abundance Frequency (%) 

Phase 1 Powerline Routes 

White-browed Sparrow-Weaver Plocepasser mahali 24.43 20.00 

Laughing Dove Spilopelia senegalensis 15.27 6.00 

Red-billed Quelea Quelea quelea 11.45 2.00 

Cape Turtle (Ring-necked) Dove Streptopelia capicola 9.16 12.00 

Southern Masked Weaver Ploceus velatus 6.11 8.00 

African Pipit Anthus cinnamomeus 6.11 12.00 

African Quail-finch Ortygospiza atricollis 4.58 2.00 

Rufous-naped Lark Mirafra africana 4.58 8.00 

Barn Swallow Hirundo rustica 3.05 2.00 

Pied Crow Corvus albus 3.05 4.00 

Phase 2 Powerline Routes 

Greater Flamingo Phoenicopterus roseus 15.27 2.45 

Red-billed Teal Anas erythrorhyncha 11.36 3.68 

White-faced Whistling Duck Dendrocygna viduata 8.76 1.23 

Red-knobbed coot Fulica cristata 8.17 2.45 

Glossy Ibis Plegadis falcinellus 6.63 1.84 

Cape Shoveler Spatula smithii 5.56 1.23 

Red-billed Quelea Quelea quelea 4.38 2.45 

Cape Turtle (Ring-necked) Dove Streptopelia capicola 3.79 7.36 

Little Grebe Tachybaptus ruficollis 3.67 4.29 

Helmeted Guineafowl Numida meleagris 2.49 2.45 

 Sampling Adequacy 

During the survey a total of 131 (n=16) and 845 (n=39) birds were counted from Phase 1 and 

Phase 2 powerline routes respectively (Table 7-2). Sampling effort along the powerline route 

alternatives is deemed adequate and the inventory considered largely representative of the 

bird community that inhabits these areas. This is based on the species accumulation curves 

for all point counts along the Phase 1 (Figure 7-3a) and Phase 2 (Figure 7-3b) powerline 

alternatives which both reached asymptotes at 6- and 25-point count samples, respectively. 

The asymptote was defined by the tangent of the accumulation curve with a straight line (with 

a gradient one). In other words, the point where less than one species was added for each 

new point count. 
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Figure 7-3 Species accumulation curves for point count sampling conducted along A) Phase 1 
and B) Phase 2 powerline routes 
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 Habitat Diversity 

Three broad avifaunal habitat types were identified within the project area namely Wetlands 

(unchanneled valley-bottoms and semi-ephemeral pans), Grasslands and Transformed 

(grassland habitat degraded or destroyed through crop cultivation, alien plant encroachment 

or other anthropogenic land use practices). The planned route for the shorter Phase 1 

powerlines covers only terrestrial habitat comprised of Grassland and Transformed 

(infrastructure, alien bush clumps and croplands) habitats while the longer Phase 2 powerlines 

cover Wetland and Transformed (mostly croplands) habitats. 

A summary the point count data for each of these habitats is given in Table 7-2 together with 

their respective diversity as indicated by Shannon’s H (a diversity index that takes into account 

species richness, abundance and evenness). 

Along the Phase 1 powerline route, diversity was considerably higher in the Grassland habitat 

as compared to the Transformed habitat. The transformed habitats tended to be dominated 

by a smaller number of resilient “garden” species (dominant species included Black-chested 

Prinia, Cape Turtle Dove, Common Myna, White-browed Sparrow-Weaver and Laughing 

Dove) while the natural habitats supported a more diverse array grassland adapted species 

(dominant species included African Pipit, Red-billed Quelea, Southern Masked Weaver, 

African Quail-finch, Pied Crow and Rufous-naped Lark). 

Along the Phase 2 powerline route, diversity was slightly higher in the wetlands habitat than it 

was in the Transformed habitat. Both habitat types in this area supported a high avian diversity 

which was is attributable to the abundance of both natural and artificially created / enhanced 

wetland habitat which provides ideal habitat for a wide diversity of waterbirds. Dominant 

species within the Wetland habitat included Greater Flamingo and Lesser Flamingo, Red-

billed Teal, White-faced Whistling Duck, Cape Shoveler, Little Grebe, Red-knobbed coot, 

Glossy Ibis. Dominant species within the Transformed habitat included Cape Sparrow, White-

browed Sparrow-Weaver, Helmeted Guineafowl, Cape Turtle Dove and Red-billed Quelea. 

Table 7-2 Summary of count data and diversity estimates for the various habitats. 

Project Phase Samples (n) Species Richness Number of Individuals  
Shannon Diversity Index (H) 

Wetland Grassland Transformed 

Phase 1 Routes 16 21 131 - 2.45 1.65 

Phase 2 Routes 39 65 845 2.86 - 2.72 

 Habitat Uniqueness 

The non-metric multidimensional scaling (NMDS) ordination shown in Figure 5–4 provides a 

visual representation of the difference / similarity in the species composition among the three 

habitats types found along the powerline routes. From the ordination plot it can be observed 

that the bird assemblages that characterise the natural habitats (Grassland for Phase 1 and 

Wetlands Phase 2) are largely distinct from those that occupy the Transformed habitats. This 

differentiation is most pronounced along the Phase 2 route where the distinction (in terms of 

habitat quality) between natural and transformed habitats is greatest as compared to the 

Phase 1 route where the integrity of natural grassland has been compromised and therefore 

supports several species common to both habitats. 
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Figure 7-4 Non-metric multidimensional scaling ordinations of the relative abundances of bird 
species based on Bray-Curtis similarities obtained from the point counts taken along A) Phase 1 

powerline route and B) Phase 2 powerline route 
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 Species of Conservation Concern 

A total of 15 IUCN Red-listed species have the potential to occur within the AOI as defined by 

the six SABAP 2 pentads covering the greater project area (Table 7-3). Of these, the majority 

(14 spp.) are likely to occur along the Phase 2 powerline route while a lack of suitable habitat 

limits the SCC likely to occur along the Phase 1 route (4 spp.).  

In Free State all birds are protected except for generalist species; Mousebirds, Bulbuls, Red-

winged Starling, Pied Starling, Common Myna, Cape and House Sparrow, Crows, weavers, 

Queleas, Widowbirds, Bishops, Rock Pigeon, Cape Turtle Dove, Ostrich, Laughing Dove, 

Reed Cormorant, and White-breasted Cormorant (Nature Conservation Ordinance 8 of 1969). 

The provincially protected species are listed in the full list provided in Appendix B. 

Except for Black Stork2, the Phase 2 route traverses’ habitat capable of supporting all the 

regionally occurring SCC avifauna and all remaining natural areas between the croplands 

(mostly associated with wetlands) should be considered to be of high avifaunal importance 

and sensitivity. The Phase 1 powerline route, in contrast, is not considered sensitive or 

important from an avifaunal perspective as it is only likely to be visited by a small compliment 

of wider ranging and adaptable SCC such as Lanner Falcon, Falcon, Red-footed, Black-

winged Pratincole and Abdim's Stork.  

Table 7-3 List of present and potentially occurring red-listed avifauna. Species in bold were 
observed on site. 

Common Name Scientific Name 
Phase 

SABAP2 
Status (Regional, Global) 

P1 P2 

African Marsh Harrier Circus ranivorus 4 3 x EN, LC 

Yellow-billed Stork Mycteria ibis 4 2 x EN, LC 

Secretarybird Sagittarius serpentarius 4 3 x VU, VU 

Lanner Falcon Falco biarmicus 3 2 x VU, LC 

Black Stork Ciconia nigra 4 4 x VU, LC 

Caspian Tern Sterna caspia 4 2  VU, LC 

Maccoa Duck Oxyura maccoa 4 1 x NT, VU 

Falcon, Red-footed Falco vespertinus 3 3  NT, NT 

Chestnut-banded Plover Charadrius pallidus 4 2 x NT, NT 

Black-winged Pratincole Glareola nordmanni 3 2 x NT, NT 

Lesser Flamingo Phoeniconaias minor 4 1 x NT, NT 

Blue Korhaan Eupodotis caerulescens 4 2 x LC, NT 

Curlew Sandpiper Calidris ferruginea 4 2 x LC, NT 

Greater Flamingo Phoenicopterus roseus 4 1 x NT, LC 

Abdim's Stork Ciconia abdimii 2 2  NT, LC 

 

  

 
2 Black Stork is deemed unlikely to occur based on a lack of suitable riverine foraging and cliff nesting habitat.  
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Greater detail regarding the presence and status of the various potentially occurring SCC is 

given below: 

African Marsh Harrier (Endangered) 

Although not observed on site, this species was observed from a wetland 3 km south-west of 

the project area (27°56'56.78"S; 26°41'29.60"E). The species is likely to forage within the 

wetlands along the Phase 2 route but a lack of rank reedbeds precludes breeding in this area. 

Suitable wetland habitat is lacking along Phase 1 and consequently the species is considered 

unlikely to occur here. Although the species has an extremely large distributional range in sub-

equatorial Africa, South African populations are declining due to the degradation of wetland 

habitats, loss of habitat through over-grazing and human disturbance and possibly, poisoning 

owing to over-use of pesticides (IUCN, 2017). This species breeds in large reedbeds and 

forages primarily over wetlands.  

Yellow-billed Stork (Endangered) 

The semi-ephemeral pans along the Phase 2 powerline route provide ideal foraging habitat 

for this species. However, given their nomadic nature (tends to track rainfall) its presence is 

likely to be sporadic and fleeting. This species is considered unlikely to occur along the Phase 

1 route.This species is migratory and has a large distributional range which includes much of 

sub-Saharan Africa. It is typically associated with freshwater ecosystems, especially wetlands 

and the margins of lakes and dams (IUCN, 2017).  

Secretarybird (Vulnerable) 

This species is considered moderately likely to occur in patches of remaining natural habitat 

fringing pans along the Phase 2 powerline route. However, the remaining habitat in this area 

is fragmented by croplands and is subject to high levels of activity, hence its moderate 

likelihood of occurrence. The likelihood of occurrence is rated as high due to the extensive 

grasslands and wetland areas present in the project area, as well as the agricultural areas 

present in which this species may forage. This species occurs in sub-Saharan Africa and 

inhabits grasslands, open plains, and lightly wooded savanna. It is also found in agricultural 

areas and sub-desert (IUCN, 2017).  

Lanner Falcon (Vulnerable) 

This wide-ranging species is likely to capitalize on the substantial prey base (high passerine 

abundance) present within both Phase 1 and 2 areas. Occurrence is , however, likely to be 

sporadic and fleeting given a lack of suitable nesting habitat in the area. This species occupies 

a wide variety of habitats, from lowland deserts to forested mountains (IUCN, 2017). They 

may occur in groups up to 20 individuals but have also been observed solitary. Their diet is 

mainly composed of small birds such as pigeons and francolins.  

Caspian Tern (Vulnerable) 

Although predominantly a coastal species, Caspian Terns are also known to occur inland 

where they occupy freshwater systems such as large rivers, creeks, floodlands, reservoirs and 

sewage ponds. Habitat suitability was found to be suitable and thus the likelihood of 

occurrence is high. 

Maccoa Duck (Vulnerable) 
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A pair of this generally rare species was detected at a small pan along the Phase 2 powerline 

route during the dry season survey. During the species’ breeding season, it inhabits small 

temporary and permanent inland freshwater lakes, preferring those that are shallow and 

nutrient-rich with extensive emergent vegetation such as reeds (Phragmites spp.) and cattails 

(Typha spp.) on which it relies for nesting (IUCN, 2017).  

Curlew Sandpiper (Near Threatened) 

This non-breeding migrant is likely to make sporadic visits to the wetlands along the Phase 2 

route. Curlew Sandpiper breeds on slightly elevated areas in the lowlands of the high Arctic, 

and may be seen in parts of South Africa during winter. During winter, the species occurs at 

the coast, but also inland on the muddy edges of marshes, large rivers and lakes (both saline 

and freshwater), irrigated land, flooded areas, dams and saltpans (IUCN, 2017).  

Chestnut-banded Plover (Near Threatened) 

The open sand flats surrounding the shallow pans along the Phase 2 route provides ideal 

habitat for this diminutive waterbird. Presence is likely to be highly sporadic and seasonal as 

the species is a rare local migrant to this area. The species frequents estuaries and salt lakes, 

near the coast but does migrate inland seasonally.  

Abdim's Stork (Near Threatened) 

Although noy detected along the powerline routes this species was detected within the greater 

project area and is likely to occur along both Phase 1 and Phase 2 routes. frequents open 

grassland and savanna woodland often near water but also in semi-arid areas, gathering 

beside pools and water-holes. They tend to roost in trees or cliffs (IUCN, 2017).  

Blue Korhaan (Near Threatened) 

Based on the required habitat the likelihood of occurrence of this species is rated as high in 

remaining natural habitats along the Phase 2 route. This large terrestrial bird is typically found 

in grassveld in close proximity to water, usually above an altitude of 1 500m (del Hoyo et al., 

1996). Their moderately rapid decline is accredited to habitat loss that is a result of intensive 

agriculture. The specie nests in bare open ground, situated in thick grass. 

Red-footed Falcon (Near Threatened) 

This species breeds from eastern Europe and northern Asia to north-western China, heading 

south in the non-breeding season to southern Angola and southern Africa. Within southern 

Africa it is locally uncommon to common in Botswana, northern Namibia, central Zimbabwe 

and the area in and around Gauteng, South Africa (Hockey et al, 2005). The habitat it generally 

prefers is open habitats with scattered trees, such as open grassy woodland, wetlands, forest 

fringes and croplands. This species has a moderate likelihood of occurrence as the habitat is 

not regarded as suitable for these species.  

Black-winged Pratincole (Near Threatened) 

The species is g likely to occur at wetlands along the Phase 2 powerline route and moderately 

likely to forage in the grasslands along the Phase 1 route. This migratory species has a very 

large range, breeding mostly in Europe and Russia, before migrating to southern Africa. 

Overall population declines of approximately 20% for this species are suspected (IUCN, 2017). 

This species generally occurs near water and damp meadows, or marshes overgrown with 



Avifauna Assessment 

Matjhabeng Substation and Powerlines 

info@thebiodiversitycompany.com 

33 

dense grass. Due to it’s migratory nature, this species will only be present in South Africa for 

a few months during the year and will not breed locally.  

Greater and Lesser Flamingo (Near Threatened) 

Although only classified as Near Threatened pans and dams within the AOI support a globally 

significant population of these two flamingo species. Massive non-breeding gatherings of 

foraging and roosting flamingos were observed at some of the larger pans within the AOI 

during both dry and wet season surveys. The population in this small area is estimated at 

around 15-20 000 mature individuals. The birds gather to roost en masse at a few favoured 

large pans in spectacular fashion. The birds disperse in the morning to other wetland and pan 

habitat in the area including the pans within the Phase 2 powerline route. Both species have 

similar habitat requirements and the species breed on large undisturbed alkaline and saline 

lakes, salt pans or coastal lagoons, usually far out from the shore after seasonal rains have 

provided the flooding necessary to isolate remote breeding sites from terrestrial predators and 

the soft muddy material for nest building (IUCN, 2017).  

 Collision and Electrocution Prone Species 

The proposed powerlines by their very nature are likely to pose a collision and electrocution 

risk to avifauna. Research suggests that some species are more prone to these risks than 

others. Those prone to collision and electrocution tend to be larger-bodied species whose low 

power to weight ratios during flight afford lower in-flight manouvarability. Other collision prone 

species include those that are distracted in flight (hunting or displaying); crepuscular species 

or those commuting during low light conditions. Additionally, birds which make regular short-

distance commutes in large flocks such as ibises, ducks and other waterbirds are also more 

prone to collision as the birds flying in the rear will not be able to detect the powerlines. 

(Jenkins et al., 2010; Noguera et al., 2010).  

 

Figure 7-5 Flocks of commuting ibises and spoonbills, species which are prone to collision 

Species particularly prone to electrocution typically involve species with large bodies an / or 

wingspans that are capable of touching conductors and ground/earth wires or earthed devices 

simultaneously. The chances of electrocution are increased when feathers are wet, during 
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periods of high humidity or during defecation. Prevailing wind direction also influences the rate 

of electrocution casualties. Winds parallel or diagonal to cross-arms are the most detrimental, 

as they decrease manoeuvrability during landing or take-off.   

For the purposes of this project a subset of collision prone species have been identified. These 

species are listed in Table 7-4 along with their likelihood of occurrence (LO), conservation 

status and mean SABAP reporting rate. The reporting rate provides a rough indication of the 

residency or commonness of these species, one of several factors which may increase their 

susceptibility to collision. Species are ranked in this table from highest to lowest mean 

reporting rate. Species considered particularly prone to collision based on count data, body 

size and flight patterns include (in order of risk) Greater Flamingo, Lesser Flamingo, Glossy 

Ibis, African Sacred Ibis, Spur-winged Goose, Egyptian Goose, Red-billed Teal, Cape 

Shoveler, Western Cattle Egret, Black-headed Heron Northern Black Korhaan and Helmeted 

Guineafowl. 

Table 7-4 List of collision and electrocution prone species. 

Common Name Scientific Name 
LO 

SABAP2 
Status (Regional, 

Global) 
Mean RR 

(%) 
Phase 1 Phase 2 

Northern Black Korhaan Afrotis afraoides 2 1 x  83.0 

Western Cattle Egret Bubulcus ibis 4 2 x  76.2 

Black-winged Kite Elanus caeruleus 2 1 x  74.4 

Black-headed Heron Ardea melanocephala 4 1 x  74.2 

African Sacred Ibis 
Threskiornis 
aethiopicus 3 2 x  59.8 

Egyptian Goose Alopochen aegyptiaca 4 2 x  56.6 

Hadeda (Hadada) Ibis Bostrychia hagedash 1 1 x  54.1 

Helmeted Guineafowl Numida meleagris 2 1 x  53.1 

Spur-winged Goose 
Plectropterus 
gambensis 4 2 x  52.3 

Glossy Ibis Plegadis falcinellus 4 1 x  52.1 

Yellow-billed Duck Anas undulata 4 1 x  51.1 

Red-billed Teal Anas erythrorhyncha 4 1 x  50.2 

White-faced Whistling Duck Dendrocygna viduata 4 1 x  49.2 

Reed Cormorant Microcarbo africanus 4 1 x  46.4 

Swainson’s Spurfowl Pternistis swainsonii 2 2 x  46.2 

Cape Shoveler Spatula smithii 4 1 x  46.1 

Grey Heron Ardea cinerea 4 2 x  46.0 

Great Egret Ardea alba 4 2 x  37.9 

Maccoa Duck Oxyura maccoa 4 1 x NT, VU 30.6 

Greater Flamingo Phoenicopterus roseus 4 1 x NT, LC 30.6 

Lesser Flamingo Phoeniconaias minor 4 1 x NT, NT 28.9 

Cape Teal Anas capensis 4 1 x  28.8 

Hottentot Teal Spatula hottentota 4 2 x  27.4 

Little Egret Egretta garzetta 4 1 x  26.3 

Purple Heron Ardea purpurea 4 2 x  25.9 

Goliath Heron Ardea goliath 4 2 x  25.5 

Yellow-billed (Intermediate) 
Egret Ardea intermedia 4 2 x  23.7 

Common (Steppe) Buzzard Buteo buteo 2 2 x  23.6 

Amur Falcon Falco amurensis 3 2 x  23.6 

Southern Pochard Netta erythrophthalma 4 1 x  23.2 
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Common Name Scientific Name 
LO 

SABAP2 
Status (Regional, 

Global) 
Mean RR 

(%) 
Phase 1 Phase 2 

African Darter Anhinga rufa 4 1 x  23.1 

Rock Kestrel Falco rupicolus 4 4 x  21.2 

Fulvous Whistling Duck Dendrocygna bicolor 4 1 x  20.6 

Black Stork Ciconia nigra 4 4 x VU, LC 17.7 

Secretarybird Sagittarius serpentarius 4 3 x VU, VU 16.7 

White-breasted Cormorant Phalacrocorax lucidus 4 2 x  13.9 

South African Shelduck Tadorna cana 4 1 x  13.5 

African Spoonbill Platalea alba 4 2 x  11.7 

Squacco Heron Ardeola ralloides 4 2 x  6.5 

Lesser Kestrel Falco naumanni 3 2 x  5.6 

Black Heron Egretta ardesiaca 4 2 x  5.4 

African Fish Eagle Haliaeetus vocifer 3 2 x  4.5 

African Marsh Harrier Circus ranivorus 4 3 x EN, LC 4.2 

Spotted Eagle-Owl Bubo africanus 2 2 x  3.9 

Yellow-billed Stork Mycteria ibis 4 2 x EN, LC 2.9 

Gabar Goshawk Micronisus gabar 3 2 x  2.5 

Hamerkop Scopus umbretta 4 2 x  2.1 

Black-crowned Night Heron Nycticorax nycticorax 4 2 x  1.8 

Western Barn Owl Tyto alba 2 2 x  1.8 

Marsh Owl Asio capensis 4 2 x  1.1 

White-backed Duck 
Thalassornis 
leuconotus 4 2 x  0.7 

Blue Korhaan 
Eupodotis 
caerulescens 4 2 x LC, NT 0.7 

Lanner Falcon Falco biarmicus 3 2 x VU, LC 0.4 

African Black Duck Anas sparsa 4 1   0.0 

African Wattled Lapwing Vanellus senegallus 3 2   0.0 

Greater Kestrel Falco rupicoloides 3 1   0.0 

Little Bittern Ixobrychus minutus 4 3   0.0 

Abdim's Stork Ciconia abdimii 2 2  NT, LC 0.0 

Total observed during survey  1 22    

Total likely to occur  17 56    
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 Potential Collision and Electrocution Hotspots 

Although an exhaustive collision and electrocution risk modelling exercise lies beyond the 

scope of work for this assessment, it stands to reason that areas along the proposed powerline 

routes which support a higher abundance of collision prone species are more likely to be 

hotspots for these impacts areas than areas of lower bird activity. Figure 7-7 Figure 7-8 provide 

an indication of potential hotspots for collision and electrocution based on the data collected 

during the wet-season3 survey on the abundances of collision prone species. 

 

Figure 7-6 Large roost of flamingos 

The modelling exercise revealed that the areas supporting the highest congregations of 

collision and electrocution prone species are situated in the northern parts of the project area 

and are noticeably associated with large permanent to semi-ephemeral pans, dams and 

wetlands. With regards to linear powerline features it is the Phase 2 routes that are of greatest 

significance. Collision risk is scattered in pockets along this route in line with the presence of 

pans but is particularly high at two locations situated at roughly the one third and two thirds 

marks (indicated by bright red areas on the map). The southern Phase 1 powerline route, in 

contrast, does not traverse wetland habitat, and does not support areas with significant 

concentrations of high-risk species. Although most of this powerline is considered low-no risk 

two areas are considered to be of low-moderate risk and are situated at the northern terminus 

and the corner of the dog-leg heading off to the east (indicated by feint blue areas on the map).  

 

 
3 Data from the wet season survey was used as this is when avifaunal abundance and diversity is generally highest 
(and therefore most representative of the potential risk) due to the influx of migratory species. 
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Figure 7-7 Concentrations of collision and electrocution prone species along Phase 1 

 

Figure 7-8 Concentrations of collision and electrocution prone species along Phase 2 
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8 Sensitivity  

Areas of avifaunal sensitivity for both Phase 1 and 2 powerline routes in Figure 8-1 and Figure 

8-2 respectively. These areas were based on a combination of wetland delineation data (TBC, 

2020) and abundance data on congregations of Collison and electrocution prone species. All 

wetland areas within the 40 m wide survey corridor were assigned a very high importance and 

sensitivity while their 15 m buffer zones are afforded a moderate sensitivity. This is because 

wetland species account for 10 of the 15 regionally occurring SCC. Wetlands also support  by 

far the highest species richness and abundance of avifauna within the entire project area. 

Some of the nearby pans and impoundments (e.g. Allenridge) provide traditionally frequented 

roost sites for globally significant populations of Near Threatened Greater and Lesser 

Flamingo. These birds disperse from these roost sites to forage in most of the pan and 

wetlands within the project area. Furthermore, a pair of Vulnerable Maccoa Duck were 

detected at a pan along the Phase 2 powerline and are likely to make use of the other similar 

pans along this route. 

In addition to wetlands areas identified as hotspots for collision prone species were included 

in the sensitivity assessment. This raster data was polygonised and split into three sensitivity 

classes namely high, moderate and moderate-low. 

Within the Phase 1 route the sensitivity assessment identifies one area of very high sensitivity 

at the northern end of the powerline route and then areas of moderate-low sensitivity at the 

elbow and again in a patch of habitat nearer the existing substation to the south. 

Within the Phase 2 route the majority of sensitive habitat occurs in the northern two thirds. 

Very high areas are associated with the pans and wetlands in this area particularly further 

north. Additionally to areas supporting high concentrations of collision prone species occur at 

about the one thirds and two thirds mark going north (these are permanently inundated pans 

which support large flocks of waterfowl). 
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Figure 8-1 Avifaunal sensitivity Phase 1 powerlines 

 

Figure 8-2 Avifaunal Sensitivity Phase 2 powerlines 
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9 Impact Assessment 

Potential impacts were evaluated against the data captured during the fieldwork to identify 

relevance to the project area, specifically the proposed development footprint area. The 

relevant impacts were then subjected to a prescribed impact assessment methodology. The 

details of this methodology can be provided on request. 

 Current Impacts 

The current impacts observed during surveys are listed below. Photographic evidence of a 

selection of these impacts is shown in Figure 9-1. 

• Major existing powerline servitudes and substations;  

• Mine dumps and other mining related impacts; 

• Artificial inundation of wetland and grassland habitat with mine discharge water as well 

as from leaking Sedibeng potable and sewage water lines. 

• Extensive areas of grassland which have been degraded or lost due to past and active 

crop cultivation practices respectively; 

• Alien and invasive bushclumps (predominantly Eucalyptus spp.); 

• Farm roads and national tar roads (and associated bird mortalities); 

• Livestock grazing; 

• Feral animals such as dogs and cats; 
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Figure 9-1 Some of the identified existing impacts within the project area; A) large existing 
powerline servitude along which the Phase 2 line is planned to run, B) mine dumps and powerlines 

near start of Phase 2 line, C) mine discharge water flooding the landscape. 
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 Avifauna Impact Assessment 

This section describes the potential impacts on avifauna associated with the construction and 

operational phases of the proposed development. During the construction phase vegetation 

clearing for the associated infrastructure will lead to direct habitat loss. A 40 m corridor is 

expected to be cleaned and maintained indefinitely. Vegetation clearing will create a 

disturbance and will lead to the displacement of avifaunal species. The principle impacts of 

the operational phase are electrocution and collisions due to the powerlines.  

The removal of vegetation results in the loss of habitat for a number of species in this case it 

would be displacing grassland, tree dwellers from the alien clumps and waterfowl. The Phase 

1 project area fall closer to more disturbed and developed areas, where as Phase 2 cross 

more natural habitat. For both phases the path was designed to follow existing servitudes.   

The species diversity and abundance were lower in the areas surrounding Phase 1, where as 

the Phase 2 project area had an overall higher abundance, with the highest diversity of species 

being waterfowl as a result of the high number of pans that the powerline crosses. Based on 

these differences the two phases were assessed individually. 

The decommissioning phase was not assessed based on the long term nature of the 

infrastructure. It is however important that the areas that were affected during the construction 

be rehabilitated to minimise the impact. 

 Alternatives considered 

In Phase 1 two substation options were provided, the first being south of the second. The 

preferred option is substation option 2 as this option mitigates the need for an additional road 

in the project area. An additional set of alternatives were provided, these were the two 

powerline options to Geduld substation. Again option 2 is the preferred option as it follows an 

already disturbed route. Visual representation of these options can be seen in Figure 1-2 and 

Figure 1-3.  

 Loss of Irreplaceable Resources 

Phase 1 does not overlap with a CBA area and it is also not expected to be crucial habitat for 

avifaunal SCCs. The Phase 2 project area, however, was a CBA habitat and EN vegetation 

type, it also possessed a number of pans in which Greater and Lesser Flamingos were 

observed. The destruction of these wetland habitats will result in the irreplaceable loss of 

resources for these threatened species. 

 Identification of Additional Potential Impacts 

The assessment of impact significance considers pre-mitigation as well as implemented of 

post-mitigation scenarios. Although different species and groups will react differently to the 

development, the risk assessment was undertaken bearing in mind the potential impacts to 

the priority species listed in section 8.1 of this report. Moreover, some portions were disturbed 

by previous powerlines and urban developments and will not be a new disturbance within the 

landscape, this was consequently considered for the impact rating. 

 Construction Phase 

The following potential impacts were considered: 
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• Habitat Loss (Destroy, fragment and degrade habitat, ultimately displacing avifauna); 

• Sensory disturbances (e.g. noise, dust, vibrations);  

• Collection of eggs and poaching; 

• Roadkill; and 

• Chemical pollution associated with dust suppressants. 

 Operational Phase 

The following potential impacts were considered: 

• Habitat Loss (Destroy, fragment and degrade habitat, ultimately displacing avifauna);  

• Sensory disturbances (e.g. noise, dust, vibrations);  

• Collection of eggs and poaching;  

• Roadkill;  

• Collisions with powerlines; 

• Electrocution by infrastructure and connections of the powerlines; 

 Assessment of Impact Significance 

The assessment of impact significance considers pre-mitigation as well as implemented of 

post-mitigation scenarios. The mitigation actions required to lower the risk of the impact are 

provided in Section 10 of this report. 

 Construction Phase 

Table 9-1 and Table 9-2 summarises the significance of potential impacts associated with the 

Phase 1 and Phase 2 powerlines on avifauna before and after implementation of mitigation 

measures. Prior to implementation of mitigation measures the significance of impact to the 

habitat were rated as ‘High’. Implementation of mitigation measures reduced the significance 

of potential impact on the biodiversity community to a ‘Low’ level. This was for both phases, 

the rating also considered that some portions of the habitat have previously been altered but 

based on the species composition this would still have a significant impact on the species. 

The significance of collection of eggs and poaching was rated as ‘Moderate’ prior to 

implementation of mitigation measures for Phase 1 and “moderately high” for Phase 2. The 

implementation of mitigation measures reduces the significance of these impacts to ‘Low’. The 

risk was regarded as higher in the Phase 2 project area as more SCCs were observed here 

and the risk to a destruction of their eggs could influence the species overall success and 

numbers. 

 Operational Phase 

Table 9-3 and Table 9-4 summarises the significance of the operational phase impacts on 

biodiversity before and after implementation of mitigation measures. The impact significance 

of collisions with powerlines were rated as ‘High’ prior to mitigation for both phases. 
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Implementation of mitigation measures reduced the significance of the impact to a ‘Moderate’ 

level. In some areas up to 6 powerlines can be found parallel to one another, this does 

however only increase the risk in these areas for birds as none of these lines have flappers or 

any other form of deterrent on them. Should the features of the powerlines and substations 

successfully be insulated the impact significance rated as ‘High’ (both phases) prior to 

mitigations can be reduced to ‘Low’. It is pertinent for this impact to be mitigated successfully 

that the feature (connections) be monitored to ensure they do not become exposed and result 

in electrocutions. 
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Table 9-1  Assessment of significance of potential impacts on avifauna associated with the construction phase of the Phase 1 project. 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Habitat Loss 
(Destroy, 
fragment and 
degrade 
habitat, 
ultimately 
displacing 
avifauna) 

5 3 4 3 5   4 2 2 2 3   

Permanent 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Definite High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

likely Low 

Sensory 
disturbances 
(e.g. noise, 
dust, 
vibrations)  

4 3 3 3 4   3 2 2 2 3   

Life of 
operation or 

less than 
20 years: 

Long Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly 
likely 

Moderate 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Collection of 
eggs and 
poaching 

3 3 3 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Significant / 
ecosystem 
structure 

and 
function 

Ecology 
moderately 
sensitive/ 
/important 

Highly 
likely 

Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

Small / 
ecosystem 
structure 

and 
function 

Ecology with limited 
sensitivity/importance 

Likely Low 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Linear 
features 

affected < 
1000m 

moderately 
altered 

impacted / 
Linear 

features 
affected < 

100m 

largely 
unchanged 

Roadkill 

3 3 3 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly 
likely 

Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Chemical 
pollution 
associated 
with dust 
suppressants 

3 4 4 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Regional 
within 5 km 
of the site 
boundary / 
< 2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly 
likely 

Moderately 
High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Table 9-2 Assessment of significance of potential impacts on avifauna associated with the construction phase of the Phase 2  project. 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Habitat Loss 
(Destroy, 
fragment and 
degrade 
habitat, 
ultimately 
displacing 
avifauna) 

5 4 4 4 5   4 4 4 3 4   

Permanent 

Regional 
within 5 km 
of the site 
boundary / 
< 2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Great / 
harmful/ 

ecosystem 
structure 

and function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Definite High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Regional 
within 5 km 
of the site 

boundary / < 
2000ha 

impacted / 
Linear 

features 
affected < 

3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology moderately 
sensitive/ /important 

Highly 
likely 

Moderately 
High 

Sensory 
disturbances 
(e.g. noise, 
dust, 
vibrations)  

4 3 3 3 3   3 2 2 2 2   

Life of 
operation or 
less than 20 
years: Long 

Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ 

within the 
site boundary 

/ < 100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Possible Low 

Collection of 
eggs and 
poaching 

3 3 4 4 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Great / 
harmful/ 

ecosystem 
structure 

and function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Highly likely 
Moderately 

High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site boundary 

/ < 100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Roadkill 3 3 3 3 4   2 2 2 2 3   
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

One year to 
five years: 
Medium 

Term 

Local area/ 
within 1 km 
of the site 
boundary / 
< 5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant / 
ecosystem 
structure 

and function 
moderately 

altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site boundary 

/ < 100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Chemical 
pollution 
associated 
with dust 
suppressants 

3 4 4 3 4   2 2 2 2 3   

One year to 
five years: 
Medium 

Term 

Regional 
within 5 km 
of the site 
boundary / 
< 2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Great / 
harmful/ 

ecosystem 
structure 

and function 
largely 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Highly likely 
Moderately 

High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site boundary 

/ < 100 ha 
impacted / 

Linear 
features 

affected < 
100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

 

Table 9-3 Assessment of significance of potential impacts on avifauna associated with the operational phase of the Phase 1  project. 

Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial Scope 
Severity of 

Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Habitat Loss 
(Destroy, 
fragment and 
degrade 
habitat, 

5 4 4 4 4   4 2 2 2 3   

Permanent 

Regional 
within 5 km of 

the site 
boundary / < 

Great / 
harmful/ 

ecosystem 
structure 

Ecology 
highly 

sensitive 
/important 

Highly 
likely 

High 

Life of 
operation 

or less 
than 20 

Development 
specific/ 

within the 
site 

Small / 
ecosystem 
structure 

and 

Ecology with limited 
sensitivity/importance 

Likely Low 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial Scope 
Severity of 

Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

ultimately 
displacing 
avifauna) 

2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

and 
function 
largely 
altered 

years: 
Long 
Term 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

function 
largely 

unchanged 

Sensory 
disturbances 
(e.g. noise, 
dust, 
vibrations)  

4 3 3 3 3   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Local area/ 
within 1 km of 

the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Collection of 
eggs and 
poaching 

4 4 3 4 3   3 2 2 2 2   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Regional 
within 5 km of 

the site 
boundary / < 

2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
highly 

sensitive 
/important 

Likely 
Moderately 

High 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Possible Low 

Roadkill 

4 3 4 4 4   2 2 2 2 3   

Life of 
operation 

or less 
than 20 

Local area/ 
within 1 km of 

the site 
boundary / < 

Great / 
harmful/ 

ecosystem 
structure 

Ecology 
highly 

sensitive 
/important 

Highly 
likely 

Moderately 
High 

One 
month to 
one year: 

Development 
specific/ 

within the 
site 

Small / 
ecosystem 
structure 

and 

Ecology with limited 
sensitivity/importance 

Likely Low 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial Scope 
Severity of 

Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

years: 
Long Term 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

and 
function 
largely 
altered 

Short 
Term 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

function 
largely 

unchanged 

Collisions with 
powerlines 

5 4 4 4 4   4 3 3 4 3   

Permanent 

Regional 
within 5 km of 

the site 
boundary / < 

2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Highly 
likely 

High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology highly 
sensitive /important 

Likely Low 

Electrocution 
by 
infrastructure 
and 
connections of 
the powerlines 

5 4 4 4 4   4 3 3 4 1   

Permanent 

Regional 
within 5 km of 

the site 
boundary / < 

2000ha 
impacted / 

Linear 
features 

affected < 
3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Highly 
likely 

High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology highly 
sensitive /important 

Highly 
unlikely 

Low 

 

Table 9-4 Assessment of significance of potential impacts on avifauna associated with the operational phase of the Phase 2  project. 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

Habitat Loss 
(Destroy, 
fragment and 
degrade 
habitat, 
ultimately 
displacing 
avifauna) 

5 4 4 4 5   4 3 3 3 3   

Permanent 

Regional 
within 5 

km of the 
site 

boundary 
/ < 

2000ha 
impacted 
/ Linear 
features 
affected 
< 3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Definite High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology moderately 
sensitive/ /important 

Likely Moderate 

Sensory 
disturbances 
(e.g. noise, 
dust, 
vibrations)  

4 3 3 3 3   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted 
/ Linear 
features 
affected 
< 1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology 
moderately 
sensitive/ 
/important 

Likely Moderate 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Collection of 
eggs and 
poaching 

4 4 3 4 3   3 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Regional 
within 5 

km of the 
site 

boundary 
/ < 

Significant 
/ 

ecosystem 
structure 

and 
function 

Ecology 
highly 

sensitive 
/important 

Likely 
Moderately 

High 

One year 
to five 
years: 

Medium 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

Small / 
ecosystem 
structure 

and 
function 

Ecology with limited 
sensitivity/importance 

Likely Low 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

2000ha 
impacted 
/ Linear 
features 
affected 
< 3000m 

moderately 
altered 

impacted / 
Linear 

features 
affected < 

100m 

largely 
unchanged 

Roadkill 

4 3 4 4 4   2 2 2 2 3   

Life of 
operation 

or less 
than 20 
years: 

Long Term 

Local 
area/ 

within 1 
km of the 

site 
boundary 

/ < 
5000ha 

impacted 
/ Linear 
features 
affected 
< 1000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Highly 
likely 

Moderately 
High 

One 
month to 
one year: 

Short 
Term 

Development 
specific/ 

within the 
site 

boundary / < 
100 ha 

impacted / 
Linear 

features 
affected < 

100m 

Small / 
ecosystem 
structure 

and 
function 
largely 

unchanged 

Ecology with limited 
sensitivity/importance 

Likely Low 

Collision with 
powerlines 

5 4 4 4 5   4 3 3 4 3   

Permanent 

Regional 
within 5 

km of the 
site 

boundary 
/ < 

2000ha 
impacted 
/ Linear 
features 
affected 
< 3000m 

Great / 
harmful/ 

ecosystem 
structure 

and 
function 
largely 
altered 

Ecology 
highly 

sensitive 
/important 

Definite High 

Life of 
operation 

or less 
than 20 
years: 
Long 
Term 

Local area/ 
within 1 km 
of the site 

boundary / < 
5000ha 

impacted / 
Linear 

features 
affected < 

1000m 

Significant 
/ 

ecosystem 
structure 

and 
function 

moderately 
altered 

Ecology highly 
sensitive /important 

Likely Moderate 

Electrocution 
by 
infrastructure 

5 4 4 4 4   4 3 3 4 3   

Permanent 
Regional 
within 5 

Great / 
harmful/ 

Ecology 
highly 

Highly 
likely 

High 
Life of 

operation 
Local area/ 
within 1 km 

Significant 
/ 

Ecology highly 
sensitive /important 

Likely Moderate 
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Impact 

Prior to mitigation  Post mitigation  

Duration of 
Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 
Duration 
of Impact 

Spatial 
Scope 

Severity of 
Impact 

Sensitivity of 
Receiving 

Environment 

Probability 
of Impact 

Significance 

and 
connections of 
the powerlines 

km of the 
site 

boundary 
/ < 

2000ha 
impacted 
/ Linear 
features 
affected 
< 3000m 

ecosystem 
structure 

and 
function 
largely 
altered 

sensitive 
/important 

or less 
than 20 
years: 
Long 
Term 

of the site 
boundary / < 

5000ha 
impacted / 

Linear 
features 

affected < 
1000m 

ecosystem 
structure 

and 
function 

moderately 
altered 
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10 Specialist Management Plan 

The aim of the management outcomes is to present the mitigations in such a way that the can 

be incorporated into the Environmental Management Programme (EMPr), allowing for more 

successful implementation and auditing of the mitigations and monitoring guidelines. Table 

10-1 presents the recommended mitigation measures and the respective timeframes, targets 

and performance indicators for the avifaunal study. 

Table 10-1  Summary of management outcomes pertaining to impacts to avifauna and their 
habitats. 

Impact Management Actions 
Implementation Monitoring 

Phase 
Responsible 

Party 
Aspect Frequency 

Management outcome: Habitats 

Areas of indigenous vegetation, even 
secondary communities outside of the 
direct project footprint, should under no 
circumstances be fragmented or disturbed 
further. Clearing of vegetation should be 
minimized and avoided where possible. 

Life of operation 

Project 
manager, 

Environmental 
Officer  

Areas of indigenous 
vegetation  

Ongoing 

Where possible, existing access routes 
and walking paths must be made use of. 

Construction/Operational 
Phase 

Environmental 
Officer & 
Design 

Engineer 

Roads and paths 
used 

Ongoing 

Areas that are denuded during 
construction need to be re-vegetated with 
indigenous vegetation to prevent erosion 
during flood and wind events. This will also 
reduce the likelihood of encroachment by 
alien invasive plant species.  

Closure 
Phase/Rehabilitation 

phase 

Environmental 
Officer & 

Contractor 

Assess the state of 
rehabilitation and 
encroachment of 
alien vegetation 

Quarterly for up 
to two years 

after the closure 

Rehabilitation of the disturbed areas 
existing in the project area must be made a 
priority. Topsoil must also be utilised, and 
any disturbed area must be re-vegetated 
with plant and grass species which are 
endemic to this vegetation type. 

Operational/Closure 
Phase/ Post Closure 

Phase 

Environmental 
Officer & 

Contractor 

Road edges and 
BESS footprint 

Ongoing 

Any woody material removed can be 
shredded and used in conjunction with the 
topsoil to augment soil moisture and 
prevent further erosion. 

Closure Phase/ Post 
Closure Phase 

Environmental 
Officer & 

Contractor 

Road edges and 
BESS footprint 

During Phase 

Erosion control and alien invasive 
management plan 

Life of operation 
Environmental 

Officer & 
Contractor 

Erosion and alien 
invasive species 

Ongoing 

A fire management plan needs to be 
complied and implemented to restrict the 
impact fire might have on the surrounding 
areas. 

Life of operation 
Environmental 

Officer & 
Contractor 

Fire Management During Phase 

Management outcome: Avifauna 

Impact Management Actions 
Implementation Monitoring 

Phase 
Responsible 

Party 
Aspect Frequency 

The areas to be developed must be 
specifically demarcated to prevent 
movement of staff or any individual into the 
surrounding environments. Signs must be 
put up to enforce this 

Construction/Operational 
Phase 

Project 
manager, 

Environmental 
Officer 

Infringement into 
these areas 

Ongoing 

All personnel should undergo 
environmental induction with regards to 
avifauna and in particular awareness about 

Life of operation 
Environmental 

Officer 
Evidence of trapping 

etc 
Ongoing 
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Impact Management Actions 
Implementation Monitoring 

Phase 
Responsible 

Party 
Aspect Frequency 

not harming, collecting or hunting 
terrestrial species (e.g. ducks, francolin), 
and owls, which are often persecuted out 
of superstition. Signs must be put up to 
enforce this. 

The duration of the construction should be 
minimized to as short term as possible, to 
reduce the period of disturbance on 
avifauna 

Construction/Operational 
Phase 

Project 
manager, 

Environmental 
Officer & 
Design 

Engineer 

Construction/Closure 
Phase 

Ongoing 

Outside lighting should be designed and 
limited to minimize impacts on fauna. All 
outside lighting should be directed away 
from highly sensitive areas. Fluorescent 
and mercury vapor lighting should be 
avoided and sodium vapor (red/green) 
lights should be used wherever possible. 

Construction/Operational 
Phase 

Project 
manager, 

Environmental 
Officer & 
Design 

Engineer 

Light pollution and 
period of light. 

Ongoing 

All construction and maintenance motor 
vehicle operators should undergo an 
environmental induction that includes 
instruction on the need to comply with 
speed limit (40km/h), to respect all forms of 
wildlife. Speed limits must still be enforced 
to ensure that road killings and erosion is 
limited. 

Life of operation 
Health and 

Safety Officer 
Compliance to the 

training. 
Ongoing 

Schedule activities and operations during 
least sensitive periods, to avoid migration, 
nesting and breeding seasons (July-
September). 

Life of operation 

Project 
manager, 

Environmental 
Officer & 
Design 

Engineer 

Activities should take 
place during the day 

in the case. 
Ongoing 

All areas to be developed must be walked 
through prior to any activity to ensure no 
nests or avifauna species are found in the 
area. Should any Species of Conservation 
Concern not move out of the area or their 
nest be found in the area a suitably qualified 
specialist must be consulted to advise on 
the correct actions to be taken.  

Planning, Construction 
and Decommissioning 

Project 
manager, 

Environmental 
Officer 

Presence of Nests 
and faunal species  

Planning, 
Construction and 
Decommissioning 

The design of the proposed powerline must 
be of a type or similar structure as endorsed 
by the Eskom-EWT Strategic Partnership 
on Birds and Energy, considering the 
mitigation guidelines recommended by 
Birdlife South Africa (Jenkins et al., 2015). 

Planning and 
construction 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
electrocuted birds or 

bird strikes 
Ongoing 

Use environmentally friendly cleaning and 
dust suppressant products 

Construction and 
operation 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
chemicals in and 

around the project 
area 

Ongoing 

Infrastructure should be consolidated where 
possible in order to minimise the amount of 
ground and air space used. This would 
involve using existing/approved pylons and 
associated infrastructure for different lines. 

Planning and 
construction  

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
electrocuted birds 

Ongoing 

Any exposed parts must be covered 
(insulated) to reduce electrocution risk. 

Planning and 
construction 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
electrocuted birds 

Ongoing 

Perch structures must be installed. South 
African standards state 270cm above the 
cross arm (Prinsen et al., 2012). 

Planning and 
construction 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
electrocuted birds 

Ongoing 
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Impact Management Actions 
Implementation Monitoring 

Phase 
Responsible 

Party 
Aspect Frequency 

Ensure that the phase cables are spaced 
far enough apart to reduce the risk of large 
birds touching both simultaneously (2 m for 
large raptors) (Prinsen et al., 2012). If such 
separation (isolation) cannot be provided, 
exposed parts must be covered (insulated) 
to reduce electrocution risk. Cables must be 
monitored over i.e. to ensure they do not get 
exposed. 

Planning and 
construction 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of 
electrocuted birds 
and presence of 
exposed cables 

Ongoing 

Bird flappers must be installed on the lines 
at 10 m intervals. This must be done for the 
portions that overlap with wetland and 
riparian habitats. The interval must be 
increased in areas identified to support 
higher concentrations of collision and 
electrocution prone species. 

Planning and 
construction 

Environmental 
Officer & 

Contractor, 
Engineer 

Presence of dead 
birds in the project 

area 
Ongoing 

11 Conclusion  

This study represents a comprehensive assessment of the avifaunal assemblage of the Phase 

1 and 2 powerline routes associated with the proposed SunElex Energy (Pty) Ltd, Matjhabeng 

400 MW Solar Photovoltaic Power Plant near Odendaalsrus. The assessment comprised both 

wet and dry season surveys. In total 965 birds were counted from 55 point count samples 

spanning the length of these lines. Species accumulation curves suggest adequate sampling 

effort and the inventory is deemed largely representative of the local avifaunal assemblages 

to be found along the pipeline routes. Species assemblages differed between wet and dry 

season surveys. Additionally, species richness approximately doubled during wet season 

surveys (accounted for by the influx in migrants as well as increased detectability of cryptic 

species due to courtship calls). These findings highlighting the importance of multi-season 

surveys. 

Overall species richness species richness, abundance and overall diversity was found to be 

considerably higher along the Phase 2 powerline route as compared to the Phase 1 route. 

This is attributable to the higher habitat diversity along the longer Phase 2 powerline which 

also hosts wetlands, a habitat which is distinctly lacking from the Phase 1 route. Of the three 

broad avifaunal habitat types identified within the project area (Wetlands, Grasslands and 

Transformed), by far the highest diversity (abundance and species richness) is found in the 

wetland habitats, particularly along the Phase 2 route. Further statistical analysis of the data 

revealed that that the avifaunal assemblages occupying natural habitats (Grassland for Phase 

1 and Wetlands Phase 2) are largely distinct from those that occupy the Transformed habitats, 

a finding which was most pronounced along the less impacted Phase 2 route. 

In terms of species of conservation concern (SCC) Except for Black Stork, only the Phase 2 

route is of significance. This route traverses’ habitat capable of supporting all the regionally 

occurring SCC avifauna and all remaining natural areas between the croplands (mostly 

associated with wetlands) and should be recognised as an area of high avifaunal importance. 

Three SCC were detected from pans in this area namely Maccoa Duck, Lesser Flamingo and 

Greater Flamingo.  

To better inform the identification of sensitivity assessment a list of collision and electrocution 

prone species was identified. Species considered particularly prone to collision based on count 
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data, body size and flight patterns include (in order of risk) Greater Flamingo, Lesser Flamingo, 

Glossy Ibis, African Sacred Ibis, Spur-winged Goose, Egyptian Goose, Red-billed Teal, Cape 

Shoveler, Western Cattle Egret, Black-headed Heron Northern Black Korhaan and Helmeted 

Guineafowl. Abundance data on all collision and electrocution prone species was collected 

during fieldwork and the information was used to identify potential collision and electrocution 

hotpots. Two main, high intensity hotspots are identified along the Phase 2 route (at the one 

third and two thirds mark), although several lower intensity risk zones are scattered along both 

routes, in most instances associated with watercourses. Several areas avifaunal importance 

and sensitivity were identified within both phases. These areas coincide with wetlands as well 

as collision and electrocution hotpots. The majority of sensitive habitat is concentrated along 

the Phase 2 powerline route given the higher prevalence of wetland habitat and SCC as well 

as the larger congregations of collision prone species in this area. 

12 Impact statement 

The various impacts typically associated with both construction and operation of powerline 

developments on avifauna were considered. This included habitat loss, sensory disturbances 

(e.g. noise, dust, vibrations), collection of eggs and poaching, road kills, collisions with 

powerlines and electrocution by infrastructure and connections of the powerline. Overall, the 

impact assessment revealed that, with mitigation, all impacts associated with the Phase 1 

powerline are considered to have a residual impact significance of Low. This is due to the 

short distance of this route, the compromised habitat integrity, the existence of a major 

powerline servitude, the low overall avifaunal abundance and consequent low collision risk. 

In contrast, the Phase 2 powerline route has a higher avifaunal importance and collision risk. 

Consequently, residual impact significance ratings for habitat loss / degradation and collision 

/ electrocution risk are assessed as Moderately High and Moderate respectively. It is important 

to consider that these powerlines traverse directly over several large permanently to 

seasonally inundated pans in the central region and a large unchanneled valley-bottom 

wetland in the north. These habitats support large flocks of waterfowl, and represent important 

foraging habitats for the globally significant population of flamingos which roost at the nearby 

Allenridge pan. As such, these areas are hotspots for collision. Under normal circumstances 

these wetlands would be considered irreplaceable “no-go” areas and the construction of 

powerlines across such habitat would represent a fatal flaw. However, this proposed Phase 2 

powerline route actually parallels a massive pre-existing powerline servitude (comprised of 5 

parallel powerlines) that services the Grootkop Substation. As such, although this pre-existing 

servitude was inappropriately positioned historically, the risks to avifauna associated with 

constructing an entirely new additional powerline servitude for this project (novel singular 

powerline route poses a high collision risk as it is less conspicuous and unknown to the local 

bird community) outweighs the risks associated with simply aligning it with the existing 

infrastructure. It is recommended that the potential impacts associated with the alignment of 

the Phase 2 powerlines with the pre-existing, yet ecologically sub-optimal servitude, be offset 

by; (1) utilising a powerline design endorsed by the Eskom-EWT Strategic Partnership on 

Birds and Energy, (2) installing perch structures according to South African standards and (3) 

installing bird flappers at 10 m intervals at all wetland crossings, with smaller spacing intervals 

at the areas identified as collision hotspots.  
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14 Appendices 

Appendix A  Specialist declarations  

DECLARATION  

I, Tyron Clark, declare 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 realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

 

Tyron Clark 

Terrestrial Ecologist 

The Biodiversity Company 

November 2020 
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Appendix B List of present and potentially occurring avifauna. Key: LO, Likelihood of Occurrence; S residency status; E, Endemicity to South 

Africa  

Common Name Scientific Name 
LO 

SABAP2 
Status 

(Regional, 
Global) 

S E 
Pentads 

P1 P2 2755_2640 2750_2640 2745_2640 2745_2635 2750_2635 2740_2640 

Orange River Francolin Scleroptila gutturalis 1 2           
Swainson’s Spurfowl Pternistis swainsonii 2 2 x  0 0 52.2 75.0  50.0 100.0  

Helmeted Guineafowl Numida meleagris 2 1 x  0 0 43.5 75.0  100.0 100.0  

Fulvous Whistling Duck Dendrocygna bicolor 4 1 x  0 0 17.4 6.3    100 

White-faced Whistling Duck Dendrocygna viduata 4 1 x  0 0 39.1 31.3  25.0 100.0 100 

White-backed Duck Thalassornis leuconotus 4 2 x  0 0 4.3      
Maccoa Duck Oxyura maccoa 4 1 x NT, VU 0 0 52.2 6.3  25.0  100 

Egyptian Goose Alopochen aegyptiaca 4 2 x  0 0 45.7 68.8  25.0 100.0 100 

South African Shelduck Tadorna cana 4 1 x  0 0 37.0 18.8  25.0   
Spur-winged Goose Plectropterus gambensis 4 2 x  0 0 26.1 37.5  50.0 100.0 100 

Cape Teal Anas capensis 4 1 x  0 0 47.8   25.0 100.0  

African Black Duck Anas sparsa 4 1           
Yellow-billed Duck Anas undulata 4 1 x  0 0 50.0 81.3  75.0  100 

Cape Shoveler Spatula smithii 4 1 x  0 0 32.6 18.8  25.0 100.0 100 

Red-billed Teal Anas erythrorhyncha 4 1 x  0 0 32.6 43.8  25.0 100.0 100 

Hottentot Teal Spatula hottentota 4 2 x  0 0 39.1   25.0 100.0  

Southern Pochard Netta erythrophthalma 4 1 x  0 0 32.6 6.3    100 

Red-throated Wryneck Jynx ruficollis 2 2 x  0 0 2.2      
Cardinal Woodpecker Dendropicos fuscescens 3 2 x  0 0 2.2      
Acacia Pied Barbet Tricholaema leucomelas 2 1 x  0 0 28.3 75.0  50.0  100 

Black-collared Barbet Lybius torquatus 2 2 x  0 0 10.9 87.5     
Crested Barbet Trachyphonus vaillantii 2 2 x  0 0 76.1 93.8  50.0  100 

African Hoopoe Upupa africana 2 2 x  0 0 63.0 93.8  50.0   
Green Wood-hoopoe Phoeniculus purpureus 2 2 x  0 0 19.6 62.5     
Common Scimitarbill Rhinopomastus cyanomelas 2 2 x  0 0 2.2 18.8     
Malachite Kingfisher Corythornis cristatus 4 2 x  0 0 15.2 6.3     
Brown-hooded Kingfisher Halcyon albiventris 4 2 x  0 0 2.2      
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Giant Kingfisher Megaceryle maxima 4 3 x  0 0  6.3     
Pied Kingfisher Ceryle rudis 4 2 x  0 0 4.3 12.5     
European Bee-eater Merops apiaster 2 1 x  0 0 10.9 37.5  25.0   
White-backed Mousebird Colius colius 3 3 x  0 0 6.5 0.0     
Speckled Mousebird Colius striatus 2 1 x  0 0 28.3 81.3   100.0  

Red-faced Mousebird Urocolius indicus 2 1 x  0 0 41.3 93.8  75.0   
Diederik Cuckoo Chrysococcyx caprius 2 1 x  0 0 34.8 50.0    100 

African Palm Swift Cypsiurus parvus 2 2 x  0 0 60.9 81.3  0.0 100.0  

Common Swift Apus apus 2 1           
African Black Swift Apus barbatus 2 2 x  0 0  6.3     
Little Swift Apus affinis 1 2 x  0 0 54.3 93.8 100.0 25.0  0 

White-rumped Swift Apus caffer 2 1 x  0 0 28.3 43.8  0.0   
Western Barn Owl Tyto alba 2 2 x  0 0 4.3 6.3     
Spotted Eagle-Owl Bubo africanus 2 2 x  0 0 4.3 18.8     
Marsh Owl Asio capensis 4 2 x  0 0  6.3     
Rock Dove Columba livia 2 2 x  0 0 26.1 81.3  50.0 100.0  

Speckled Pigeon Columba guinea 2 1 x  0 0 91.3 100.0 100.0 100.0 100.0 100 

Laughing Dove Spilopelia senegalensis 1 1 x  0 0 91.3 100.0 100.0 100.0 100.0 100 

Cape Turtle (Ring-necked) Dove Streptopelia capicola 1 1 x  0 0 97.8 87.5 100.0 100.0 100.0 100 

Red-eyed Dove Streptopelia semitorquata 2 2 x  0 0 73.9 93.8  75.0 100.0 100 

Namaqua Dove Oena capensis 3 3 x  0 0 2.2 25.0 100.0 75.0 100.0  

Northern Black Korhaan Afrotis afraoides 2 1 x  0 0 54.3 93.8 100.0 50.0 100.0 100 

Blue Korhaan Eupodotis caerulescens 4 2 x LC, NT 0 SLS 4.3      
African Rail Rallus caerulescens 4 2 x  0 0  0.0     
Black Crake Amaurornis flavirostra 4 2 x  0 0 8.7 0.0     

African (Purple) Swamphen 
Porphyrio 
madagascariensis 4 2 x  0 0 50.0 18.8  25.0 100.0 100 

Common Moorhen Gallinula chloropus 4 1 x  0 0 80.4 68.8  25.0 100.0 100 

Red-knobbed coot Fulica cristata 4 1 x  0 0 87.0 68.8  75.0 100.0 100 

African Snipe Gallinago nigripennis 4 1 x  0 0 8.7 0.0     
Marsh Sandpiper Tringa stagnatilis 4 2 x  0 0 8.7 6.3  25.0   
Common Greenshank Tringa nebularia 4 2 x  0 0 4.3 0.0     
Wood Sandpiper Tringa glareola 4 2 x  0 0 6.5 0.0     
Common Sandpiper Actitis hypoleucos 4 2 x  0 0 10.9 6.3  25.0   
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Little Stint Calidris minuta 4 2 x  0 0 19.6   25.0   
Curlew Sandpiper Calidris ferruginea 4 2 x LC, NT 0 0 2.2      
Ruff Calidris pugnax 4 1 x  0 0 21.7 6.3  25.0  100 

Spotted Thick-knee Burhinus capensis 2 2 x  0 0 4.3 6.3     
Black-winged Stilt Himantopus himantopus 4 1 x  0 0 50.0 50.0  75.0 100.0 100 

Pied Avocet Recurvirostra avosetta 4 1 x  0 0 17.4 25.0     
Common Ringed Plover Charadrius hiaticula 4 2 x  0 0 2.2      
Kittlitz’s Plover Charadrius pecuarius 4 2 x  0 0 8.7      
Three-banded Plover Charadrius tricollaris 4 2 x  0 0 63.0 12.5  25.0 0.0 100 

Chestnut-banded Plover Charadrius pallidus 4 2 x NT, NT 0 0 8.7 6.3     
Blacksmith Lapwing Vanellus armatus 1 1 x  0 0 71.7 93.8 100.0 100.0 100.0 100 

African Wattled Lapwing Vanellus senegallus 3 2           
Crowned Lapwing Vanellus coronatus 1 1 x  0 0 87.0 93.8 100.0 100.0 100.0 100 

Double-banded Courser Rhinoptilus africanus 3 2 x  0 0 2.2      
Black-winged Pratincole Glareola nordmanni 3 2 x NT, NT 0 0  6.3     

Grey-headed Gull 
Chroicocephalus 
cirrocephalus 4 2 x  0 0 65.2 43.8  75.0 100.0  

Whiskered Tern Chlidonias hybrida 4 1 x  0 0 28.3 6.3    100 

White-winged Tern Chlidonias leucopterus 4 2 x  0 0 34.8 6.3     
Black-winged Kite Elanus caeruleus 2 1 x  0 0 15.2 81.3 100.0 50.0 100.0 100 

African Fish Eagle Haliaeetus vocifer 3 2 x  0 0 2.2 25.0     
African Marsh Harrier Circus ranivorus 4 3 x EN, LC 0 0  0.0  25.0   
Gabar Goshawk Micronisus gabar 3 2 x  0 0 2.2 12.5     
Common (Steppe) Buzzard Buteo buteo 2 2 x  0 0 4.3 12.5  25.0  100 

Secretarybird Sagittarius serpentarius 4 3 x VU, VU 0 0     100.0  

Lesser Kestrel Falco naumanni 3 2 x  0 0 2.2 31.3  0.0 0.0  

Rock Kestrel Falco rupicolus 4 4 x  0 0 2.2   25.0  100 

Greater Kestrel Falco rupicoloides 3 1           
Amur Falcon Falco amurensis 3 2 x  0 0 4.3 37.5    100 

Lanner Falcon Falco biarmicus 3 2 x VU, LC 0 0 2.2      
Little Grebe Tachybaptus ruficollis 4 1 x  0 0 63.0 81.3  50.0 100.0 100 

Great Crested Grebe Podiceps cristatus 4 2 x  0 0 39.1 12.5  0.0   
Black-necked Grebe Podiceps nigricollis 4 1 x  0 0 45.7   25.0   
African Darter Anhinga rufa 4 1 x  0 0 69.6 43.8  25.0   
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Reed Cormorant Microcarbo africanus 4 1 x  0 0 84.8 68.8  25.0  100 

White-breasted Cormorant Phalacrocorax lucidus 4 2 x  0 0 45.7 37.5     
Black Heron Egretta ardesiaca 4 2 x  0 0 26.1 6.3     
Little Egret Egretta garzetta 4 1 x  0 0 32.6 25.0    100 

Yellow-billed (Intermediate) Egret Ardea intermedia 4 2 x  0 0 17.4 25.0    100 

Great Egret Ardea alba 4 2 x  0 0 2.2   25.0 100.0 100 

Grey Heron Ardea cinerea 4 2 x  0 0 26.1 25.0  25.0 100.0 100 

Black-headed Heron Ardea melanocephala 4 1 x  0 0 26.1 68.8 100.0 50.0 100.0 100 

Goliath Heron Ardea goliath 4 2 x  0 0 15.2 12.5  25.0 100.0  

Purple Heron Ardea purpurea 4 2 x  0 0 23.9 6.3  25.0 100.0  

Western Cattle Egret Bubulcus ibis 4 2 x  0 0 69.6 87.5 100.0 100.0 100.0  

Squacco Heron Ardeola ralloides 4 2 x  0 0 39.1      
Ostrich Struthio camelus 4 1           
Black-crowned Night Heron Nycticorax nycticorax 4 2 x  0 0 10.9      
Little Bittern Ixobrychus minutus 4 3           
Hamerkop Scopus umbretta 4 2 x  0 0  12.5     
Greater Flamingo Phoenicopterus roseus 4 1 x NT, LC 0 0 52.2 31.3  100.0   
Lesser Flamingo Phoeniconaias minor 4 1 x NT, NT 0 0 60.9 12.5  100.0 0.0  

Glossy Ibis Plegadis falcinellus 4 1 x  0 0 56.5 56.3  100.0 0.0 100 

Hadeda (Hadada) Ibis Bostrychia hagedash 1 1 x  0 0 93.5 81.3  50.0 0.0 100 

African Sacred Ibis Threskiornis aethiopicus 3 2 x  0 0 52.2 81.3  25.0 100.0 100 

African Spoonbill Platalea alba 4 2 x  0 0 26.1 18.8  25.0   
Yellow-billed Stork Mycteria ibis 4 2 x EN, LC 0 0 17.4      
Black Stork Ciconia nigra 4 4 x VU, LC 0 0  6.3   100.0  

Abdim's Stork Ciconia abdimii 2 2  NT, LC         
African Paradise Flycatcher Terpsiphone viridis 4 4 x  0 0 2.2      
Bokmakierie Telophorus zeylonus 3 2 x  0 0 10.9 6.3     
Chinspot Batis Batis molitor 2 2           
Pied Crow Corvus albus 1 2 x  0 0  12.5     
Red-backed Shrike Lanius collurio 3 3 x  0 0 2.2 18.8    100 

Lesser Grey Shrike Lanius minor 3 3 x  0 0  12.5     
Southern (Common) Fiscal Lanius collaris 2 2 x  0 0 65.2 87.5 100.0 75.0 100.0 100 

Brown-throated Martin Riparia paludicola 2 2 x  0 0 54.3 43.8     
Banded Martin Riparia cincta 2 2           
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Barn Swallow Hirundo rustica 1 1 x  0 0 45.7 50.0  25.0 0.0 100 

White-throated Swallow Hirundo albigularis 2 2 x  0 0 50.0 25.0  100.0 100.0  

Greater Striped Swallow Cecropis cucullata 2 2 x  0 0 52.2 56.3 100.0 75.0  100 

South African Cliff Swallow Petrochelidon spilodera 2 2 x  0 BSLS 8.7 37.5    100 

Rock Martin Ptyonoprogne fuligula 4 4 x  0 0  31.3     
Common House Martin Delichon urbicum 2 2 x  0 0 6.5      
African Red-eyed Bulbul Pycnonotus nigricans 2 2 x  0 0 63.0 100.0  25.0 0.0  

Fairy Flycatcher Stenostira scita 4 4 x  0 NE 4.3 6.3     
Little Rush Warbler Bradypterus baboecala 4 2 x  0 0 15.2    100.0  

Sedge Warbler 
Acrocephalus 
schoenobaenus 4 2 x  0 0 2.2      

African Reed Warbler Acrocephalus baeticatus 4 2 x  0 0 23.9 18.8     
Great Reed Warbler Acrocephalus arundinaceus 4 2 x  0 0 15.2 6.3     
Lesser Swamp Warbler Acrocephalus gracilirostris 4 2 x  0 0 54.3 50.0  25.0 100.0 100 

Icterine Warbler Hippolais icterina 4 2 x  0 0 2.2      
Willow Warbler Phylloscopus trochilus 2 2 x  0 0 13.0 6.3     
Chestnut-vented Tit-Babbler 
(Warbler) Sylvia  subcoerulea 4 2 x  0 0 4.3 6.3  25.0   
Cape White-eye Zosterops virens 2 2 x  0 NE 17.4 25.0     
Orange River White-eye Zosterops pallidus 4 4 x  0 0 65.2 75.0  50.0   
Levaillant’s Cisticola Cisticola tinniens 4 1 x  0 0 52.2 62.5  75.0 100.0 100 

Neddicky Cisticola fulvicapilla 1 2 x  0 0 15.2 25.0  50.0   
Zitting Cisticola Cisticola juncidis 2 1 x  0 0 32.6 37.5 100.0  100.0 100 

Desert Cisticola Cisticola aridulus 2 1 x  0 0 23.9 25.0  25.0  100 

Cloud Cisticola Cisticola textrix 2 1 x  0 NE 13.0 6.3   100.0  

Wing-snapping Cisticola Cisticola ayresii 2 1           
Tawny-flanked Prinia Prinia subflava 2 1           
Black-chested Prinia Prinia flavicans 1 1 x  0 0 67.4 81.3 100.0 75.0 100.0 100 

Rufous-eared Warbler Malcorus pectoralis 4 4 x  0 0    0.0   
Rufous-naped Lark Mirafra africana 1 1 x  0 0 39.1 43.8  75.0   
Eastern Clapper Lark Mirafra fasciolata 3 2 x  0 0  18.8     
Spike-heeled Lark Chersomanes albofasciata 1 2 x  0 0 2.2 0.0 100.0 50.0 100.0  

Chestnut-backed Sparrow-lark Eremopterix leucotis 3 2 x  0 0  6.3   100.0  

Red-capped Lark Calandrella cinerea 1 1 x  0 0 15.2 62.5  75.0 100.0  
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Karoo Thrush Turdus smithi 2 2 x  0 NE 69.6 87.5  50.0   
Fiscal Flycatcher Melaenornis silens 2 2 x  0 NE 4.3 18.8  25.0   
Spotted flycatcher Muscicapa striata 3 2 x  0 0 15.2 6.3  25.0   
Cape Robin-chat Cossypha caffra 2 2 x  0 0 23.9 56.3     
Kalahari Scrub Robin Cercotrichas paena 3 2 x  0 0 4.3 12.5     
African Stonechat Saxicola torquatus 2 2 x  0 0 45.7 62.5 100.0 50.0 100.0  

Mountain Wheatear Myrmecocichla monticola 2 2 x  0 0  18.8  25.0   
Capped wheatear Oenanthe pileata 2 2           
Familiar Chat Oenathe familiaris 2 2 x  0 0  6.3  50.0   
Ant-eating Chat Myrmecocichla formicivora 2 2 x  0 0 10.9 81.3 100.0 75.0 100.0 100 

Cape Glossy (Cape) Starling Lamprotornis nitens 2 2 x  0 0 45.7 87.5  25.0 0.0  

Pied Starling Lamprotornis bicolor 2 1 x  0 SLS 37.0 81.3  50.0   
Wattled Starling Creatophora cinerea 2 2 x  0 0 47.8 56.3  75.0 100.0  

Common Myna Acridotheres tristis 1 1 x  I  0 91.3 100.0  100.0 100.0  

Amethyst Sunbird Chalcomitra amethystina 2 2 x  0 0  50.0     
White-bellied Sunbird Cinnyris talatala 2 2 x  0 0 26.1 31.3   0.0  

Scaly-feathered Finch (Weaver) Sporopipes squamifrons 2 2 x  0 0     100.0  

White-browed Sparrow-Weaver Plocepasser mahali 1 1 x  0 0 82.6 93.8 100.0 100.0 100.0 100 

Southern Masked Weaver Ploceus velatus 1 1 x  0 0 89.1 100.0 100.0 75.0 100.0 100 

Red-billed Quelea Quelea quelea 1 1 x  0 0 15.2 93.8 100.0 50.0 100.0 100 

Yellow-crowned Bishop Euplectes afer 4 2 x  0 0 37.0 31.3  25.0  100 

Southern Red Bishop Euplectes orix 4 1 x  0 0 89.1 93.8 100.0 100.0 100.0 100 

White-winged Widowbird Euplectes albonotatus 4 2 x  0 0      100 

Long-tailed Widowbird Euplectes progne 2 2 x  0 0 43.5 87.5  75.0 100.0 100 

Orange-breasted Waxbill Amandava subflava 2 2 x  0 0 10.9      
African Quail-finch Ortygospiza atricollis 1 2 x  0 0 6.5 6.3  75.0   
Red-headed Finch Amadina erythrocephala 3 2 x  0 0 43.5 56.3 100.0  100.0  

Common Waxbill Estrilda astrild 3 2 x  0 0 4.3 18.8     
Blue Waxbill Uraeginthus angolensis 3 2 x  0 0 2.2      
Red-billed Firefinch Lagonosticta senegala 3 2 x  0 0 8.7 6.3     
Pin-tailed Whydah Vidua macroura 3 2 x  0 0 17.4 43.8 100.0 25.0   
Long-tailed Paradise Whydah Vidua paradisaea 3 3 x  0 0  6.3     
Village Indigobird Vidua chalybeata 3 2 x  0 0 0.0     100 

Village Indigobird Vidua chalybeata 3 2           
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House Sparrow Passer domesticus 2 1 x  I  0 52.2 93.8  100.0 100.0  

Cape Sparrow Passer melanurus 2 1 x  0 0 100.0 93.8 100.0 100.0 100.0 100 

Southern Grey-headed Sparrow Passer diffusus 2 2 x  0 0 17.4 50.0 100.0  100.0 100 

African Pied Wagtail Motacilla aguimp 4 2 x  0 0 2.2      
Cape Wagtail Motacilla capensis 3 2 x  0 0 60.9 93.8  75.0 100.0 100 

Cape Longclaw Macronyx capensis 2 2 x  0 0 32.6 18.8  50.0 100.0  

African Pipit Anthus cinnamomeus 1 1 x  0 0 52.2 62.5 100.0 50.0 100.0 100 

Plain-backed pipit Anthus leucophrys 3 2           
Nicholson's Pipit Anthus similis 3 2           
Black-throated Canary Crithagra atrogularis 2 2 x  0 0 65.2 87.5 100.0 50.0 100.0  

Yellow Canary Crithagra flaviventris 2 2 x  0 0 23.9 62.5 100.0 25.0   
Cinnamon-breasted Bunting Emberiza tahapisi 4 4 x  0 0  6.3     
Yellow-billed Kite Milvus aegyptius 2 2 x  0 0 2.2      
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1 BACKGROUND 

SunElex Energy (Pty) Ltd has proposed the construction of 
the Matjhabeng 400 MW Solar Photovoltaic (PV) Plant with 
80 MW (320 MWh) Battery Energy Storage System (BESS). 
The site is located north and south of Odendaalsrus in the 
Free State Province. The proposed project will be 
developed to serve the Matjhabeng Local Municipality’s 
energy requirements and will generate power for delivery 
to the local/national grid. 
  
The proposed project will be developed in the following 
two phases: 
 
 Phase 1: 200MW PV with 40 MW (160 MWh) BESS on 

the Project site located south of Odendaalsrus; and 
 Phase 2: 200MW PV with 40 MW (160 MWh) BESS on 

the Project site located north of Odendaalsrus. 
  
The electricity generated by the project will be injected into 
the existing Eskom 132 kV distribution system as follows: 
 
 Phase 1:  

- New 132kV power lines between the on-site 
substation and the grid connection point at the 
existing Eskom Euclid Substation located to the 
south-east of the Phase 1 Site. 

 Phase 2:  

- Northern and western blocks – new 132kV 
power lines between the on-site substations 
and the grid connection points at the existing 
Eskom Grootkop Substation located to the 
north of the Phase 2 Site; and 

- South-eastern block – new 132kV power line 
between the on-site substation and the grid connection point at the existing Eskom Geduld 
Substation located to the south-east of the Phase 2 Site. 

  
Nemai Consulting (Pty) Ltd was appointed by SunElex as the independent Environmental Assessment Practitioner 
(EAP) to apply for Environmental Authorisation for the proposed Project in terms of NEMA.  They in turn appointed 
Index to do the Agricultural Impact Assessment. 
 
The location of the project and the different components are indicated in Figure 1 and Table 1. 
 

 
Figure 1. Locations  
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Table 1. Project components, phasing and options 
Phases Alternatives 

Phase 1 Substation Option 1 and associated power 
line route 

Substation Option 2 and associated power line 
route 

Phase 2 
Substation Western Block Option 1 and 
associated power line route 

Substation Western Block Option 2 and 
associated power line route 

 Power lines to Geduld Substation - Option 1 Power lines to Geduld Substation - Option 2 

  
This report deals specifically with the Power lines and the substations. 
 
 Phase 1 

1) There are two alternative substation positions.  
 
 Phase 2  

1) There are two alternative power lines that supply the Geduld Substation. 
2) Two substations one-site are proposed on the Western Block, each with its associated power lines.  

 

 
Figure 2. Substation and line positions Phase 1 

 
Figure 3. Substation and line positions Phase 2 

 

2 OUTPUT OF THE REPORT 
 
The report will indicate the present land uses, the sensitivity of the land as indicated by the Sensitivity Tool and 
the impact that the project will have on agriculture. 
 
The key issues that are considered in the agricultural assessment are the following: 

1) Loss of high potential agricultural land and cultivated areas; 
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2) Loss of grazing land; 
3) Loss of agricultural infrastructure; 
4) Impacts of the project from an agricultural perspective; and 
5) Suitable mitigation measures to address the identified impacts. 

 

3 PROCESS OF THE ASSESSMENT 
 
The present land uses were identified from various satellite 
images, dated from 2010 to 2020. These are available on the 
internet.  
A site visit took place on 22 October 2020 to confirm the land 
uses and to do a soil survey. Soils were classified according to 
the binomial soil classification system for South Africa. Land 
capability classification was then done by using the classical 
eight class system of Montgomery. This is also the system used 
by the Department of Agriculture. 
The land uses were delineated as four categories: 

1) Cultivated land; 
2) Grazing (open veld or pastures); 
3) Vacant land. This is derelict land with building rubble 

and infrastructure that is not suitable for agriculture in 
its present state; 

4) Mining land. This is under mining infrastructure or 
debris as a result of mining activities. 

 
The impact assessment will evaluate each category and indicate 
significance of loss. 
The width of the impact during construction assumed as 
follows: 
 
 A distance of 20 metres from the centre line of the 

electricity line (40 metres width in total); 
 This distance was set as buffer in ArcGIS and land uses 

assigned. The area was then calculated for each land use 
and consequently, loss of land due to occur if the 
construction takes place.  

 It was accepted that the buffer strip of 40metres will be 
used by vehicles during the construction process. The 
actual loss of land was then calculated for the footprint of 
the power line pylons. This is considered as the area that will permanently be lost. 

Observations 

Eighteen observations were photographed to confirm land uses along the route. These were superimposed on 
aerial photos and satellite images to determine on which land use zones they are located. The observation 
positions are indicated in Figure 4. Photos of the observation points are provided in the addendum. 
 

 
Figure 4. Observations made of land where the 
power line is proposed 
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4 AGRICULTURAL LAND USE 
 

The land on which the lines are planned has a variety of 
land uses. From historical satellite images it can be 
concluded that the land uses have been consistent over 
the past 10 years. 
The main uses are as follows: 
 Phase 1 

The entire route is located on grazing land.  
 Phase 2 

The route from the substation in the south eastern 
portion to the site in Odendaalsrus is all under 
grazing and utilised by landless farmers. The veld is 
severely overgrazed, even considering that it is the 
end of winter. The portion north of the site is used cultivated for large portions. There are some grazing land, 
pans and derelict land (land that is not suitable for farming purposes) along the route. 

 
The land uses that occur within the strip along the road alignment are indicated in Table 2. 
 

 
Figure 5. Land uses along the powerline route 

Table 2. Land uses within a 40 metre strip of the line 
position 

Row Labels Length of 
electricity line (m) 

Area within the 40 
metre strip (ha) 

Phase 1                       4 271  17.1 
Grazing                       4 271  17.1 

Phase 2                    26 607  106.3 
Field                    13 609  54.4 
Grazing                       5 485  21.9 
Trees                          242  1 
Vacant                       7 271  29 

Total                    30 878  123.4 
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5 AGRICULTURAL INFRASTRUCTURE 
 
The line will mostly follow existing electricity infrastructure. No farming infrastructure will be permanently 
impacted on. Fences in some instances may have to be removed to gain access to the construction site – these 
will have to be replaced. 
 

6 NATURAL RESOURCES 

6.1 Climate 
 

 
Figure 6. Weather data for Welkom 

Temperature 

The highest average daily maximum temperature occurs in January when 310 C is reached. From January it 
decrease and reaches a minimum of 180 in June. 
The lowest monthly minimum is below zero from May to August and reaches its lowest peak of -50 in July. A wide 
range of crops can be produced, but cognizance must be taken of frost and the planting dates adapted accordingly. 

Rainfall 

The average rainfall is around 557 mm per year. Rainfall is highly variable and thunderstorms with a high intensity 
precipitation often occur.  
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Wind 

Average wind speeds are around 15 km/h, 
but can experience gusts of more than 
60km/h or higher. Wind will not affect 
enterprise choice, but can cause wind 
erosion. 
 

6.2 Vegetation 
 
The grazing capacity of natural veld, 
according to the Department of Agriculture, 
is estimated at 7 hectares per large stock 
unit (LSU) under natural veld conditions 
(Department of Agriculture, 2019).  
 

6.3 Soil 
The underlying geology of the area is Ecca 
sandstone and mudstone. Aeolian sands 
overlie most of the site. 
In general the soils are as follows: 
 
 Deep Aeolian sands on underlying sand and mudstone. A small proportion of these soils are shallow. The clay 

content is around 10 to 20%, it is yellow or reddish coloured with a grainy structure. The water infiltration 
rate is high and the water holding capacity low. The dominant soil types are Clovelly and Hutton, with areas 
where the underlying clayey layers are exposed. 

 Most of the land that is cultivated on surrounding farms falls into this group of soils. These soils are highly 
prone to wind erosion if the vegetation cover is removed. Sandstorms are common during late winter and 
spring when farmers start ploughing.  

 

6.4 Land use capability 
The land will only temporarily be disturbed and will revert to its previous land use once the line had been installed. 
The land use capability will, therefore not change. The capability was, therefore not assessed. 
 

7 SENSITIVITY ANALYSIS 

This application is for a linear activity for which impacts on the agricultural is only temporary. Only the footprint 
of the power line pylons will be lost due to construction. There will be very little or no permanent loss of 
agricultural land.   
Figure 8 and Figure 9 indicate the result of the screening tool. 1 
 

1  https://screening.environment.gov.za/screeningtool 

 
Figure 7. Wind Rose 
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Figure 8. Agricultural sensitivity (Phase 1) 

 
Figure 9. Agricultural sensitivity (Phase 2) 

 
The line traverses highly sensitive agricultural land that requires mitigation even though the soil will only be 
temporarily disturbed. 
According to the screening tool, the following sensitivities were found: 
 
Table 3. Summary of sensitivity according to the screening tool 

Sensitivity Feature(s) Comment 
High Land capability: Moderate-High Soil will only be disturbed for the footprint of the pylon. 

Construction vehicles and staff will move below the lines and 
could impact on growing crops. 

High Annual Crop Cultivation / Pastures  
Land capability; Low-Moderate, 
low and very low 

Soil will only be disturbed for the footprint of the pylon. 
Construction vehicles and staff will move below the lines and 
could impact on growing crops. 
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Sensitivity Feature(s) Comment 
High Old Fields 

Land capability: Moderate-high, 
moderate, low and very low  

These are fallow lands with a sensitivity that ranges from 
moderately high to very low. However, they are not actively 
used for crop production at this stage. Only grazing 
opportunity will be lost, and that only for the duration of 
construction and the time it will take for the grass to recover 
from vehicle and construction staff movement. 

Medium Land capability: Low-
Moderate/moderate 

Soil will only be disturbed for the footprint of the pylon. 
Construction vehicles and staff will move below the lines and 
could impact on growing crops. Most of this land, however, is 
either vacant or under natural veld. 

Low Land capability: Very low/ low  
 

8 ASSESSMENT OF ALTERNATIVE POWER LINES AND SUBSTATIONS 
 
The alternative placement of the substations and the power lined are indicated below: 
 

 
Figure 10. Alternative placement options: 
Phase 1 

 
Figure 11.  Alternative placement options: Phase 2 

 

8.1 Phase 1 
There is an alternative position proposed just north of Option 1. For the following reasons there are no preference 
form an agricultural perspective: 
 
 It is accepted that the site of the PV infrastructure will be fenced and not used for farming after 

implementation. Therefore, the placement of the line will not influence farming activities. 
 The substations are both located on shallow structured soil with no arable value. 
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 The power line pylons have a very small footprint and the grazing land that will be lost is negligible.  
 

8.2 Phase 2 
 
There are two route placement of the powerlines from the South Western Block;  
 
 Option 1 is a direct route across the farms Erfdeel 198 and Geduld 448. It is on grazing land that is used 

informally. It crosses potentially cultivatable land on Erfdeel 198.  
 Option 2 follows the boundary between Erfdeel 198 and Ophur 405 for the first part, then along a tarred road 

that leads to the Odendaalsrus/ Kroonstad road. Although this route is on grazing land, there are no fences 
or any infrastructure in the way. Only grazing on the footprint of the powerline pylons will be lost. For these 
reasons, construction will have a low impact on the informal herders. 

 
Option 2 will lead to the least loss of potentially cultivatable land and also cause less disruption of farming 
activities; it is longer but is the preferred route. 
From a farming production perspective, however, there is no clear preference as to which route should be 
followed. 
 
An alternative substation and power line is proposed for the Western Block. Both options are located on grazing 
land and will have the same impact on farming activities. There is no clear preference between the options. 
 

9 IMPACT ASSESSMENT 

9.1 Assumptions 

General 

The impact of installing the power lines will be temporary and last for the duration of construction. The only 
permanent loss will be the footprint of the pylons. 

Land uses 

Land uses on which the impacts are based, are indicated below. The footprint of the pylon is estimated at 20m2 
per pylon and spaced every 110 to 130 metres. A linear kilometre will, therefore, occupy less than 0,2 hectares of 
land. The actual permanent loss under this assumption is indicated below. 
 
Table 4. Land uses within a 40 metre strip where the line will be erected 

Row Labels Length of electricity 
line (m) 

Area within the 40 metre 
strip (ha) 

Actual size of the loss - 
footprint of the pylon (ha) 

P1 4 271 17,1 0,85 
Grazing 4 271 17,1 0,85 

P2 26 607 106,3 5,32 
Field 13 609 54,4 2,72 
Grazing 5 485 21,9 1,10 
Trees 242 1 0,05 
Vacant 7 271 29 1,45 

Total 30 878 123,4 6,18 
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Land use potential classes  

The site visit found that most of the northern and far southern part of Phase 2 is high potential land that falls into 
Capability Class II and III. The middle portion that runs along the slime dams are on derelict land and wetlands, 
and is Class V and VI land. These are not arable and are only marginally suitable as grazing. 

9.2 Rating criteria 
The following rating was used to indicate impacts: 

Extent  

 Local - extend to the site and its immediate surroundings. 
 Regional - impact on the region but within the province. 
 National - impact on an interprovincial scale. 
 International - impact outside of South Africa. 

Magnitude  

Degree to which impact may cause irreplaceable loss of resources. 
 Low - natural and social functions and processes are not affected or minimally affected. 
 Medium - affected environment is notably altered; natural and social functions and processes continue albeit 

in a modified way. 
 High - natural or social functions or processes could be substantially affected or altered to the extent that 

they could temporarily or permanently cease. 

Duration 

 Short term: 0-5 years.  
 Medium term: 5-11 years. 
 Long term: impact ceases after the operational life cycle of the activity either because of natural processes or 

by human intervention. 
 Permanent: mitigation either by natural process or by human intervention will not occur in such a way or in 

such a time span that the impact can be considered transient. 

Probability 

 Almost certain - the event is expected to occur in most circumstances. 
 Likely - the event will probably occur in most circumstances. 
 Moderate - the event should occur at some time. 
 Unlikely - the event could occur at some time. 
 Rare/Remote - the event may occur only in exceptional circumstances. 

Significance 

Provides an overall impression of an impact’s importance, and the degree to which it can be mitigated. The range 
for significance ratings is as follows: 
 
 0 – Impact will not affect the environment. No mitigation necessary.  
 1 – No impact after mitigation.  
 2 – Residual impact after mitigation.  
 3 – Impact cannot be mitigated. 
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9.3 Impact rating 
The significance of each potential impact is calculated using the following formula: 
 

Significance points = (duration + extent + irreplaceable + reversibility + magnitude) x probability 
 
The maximum value is 11 SP (significance points). The unmitigated and mitigated scenarios for each potential 
environmental impact were rated as per Table 4 below. 
 
Table 5. Significance of impact 

Score Significance 
2 – 10 Low Significance                                    
10 – 20 Medium-low significance                       
20 – 40 Medium significance                              
40 – 60 Medium-high significance                      
60 – 80 High significance                      

 
 
Table 6. Impact rating 

  Before mitigation After mitigation MITIGATION 
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LOSS OF HIGH POTENTIAL LAND 

Direct 
occupation 
/loss of land 

1 1 2 2 5 1 11 L 1 1 2 2 5 1 11 L 

The footprint of the pylon will be 
lost. This is small and other than 
moving the position, it cannot be 
mitigated. 

Loss of 
agricultural 
production 

1 1 1 2 1 1 6 L 1 1 1 1 1 1 5 L Do construction when no farming 
activities take place. 

LOSS OF GRAZING LAND 

Direct 
occupation 
/loss of land 

1 1 1 1 1 1 5 L 1 1 1 1 1 1 5 L 

The footprint of the pylon will be 
lost. This is small and other than 
moving the position, it cannot be 
mitigated. 

Loss of 
agricultural 
production 

1 1 1 1 1 1 5 L 1 1 1 1 1 1 5 L 
Unless the grazing capacity of the 
farm is bleached, the significance 
of the impact is negligible. 

LOSS OF AGRICULTURAL INFRASTRUCTURE  

Direct 
occupation 
/loss of land 

1 1 1 1 1 1 5 L 1 1 1 1 1 1 5 L 

Fences may be damaged during 
construction. They should be 
replaced or repaired. Cattle 
grazing on veld and stover should 
be moved elsewhere to during 
the construction period. 

Loss of 
agricultural 
production 

1 1 1 1 1 1 5 L 1 1 1 1 1 1 5 L 
There will be no permanent loss 
of farming infrastructure is 
foreseen. 
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9.4 Impact description 

9.4.1 Loss of high potential and cultivated land 
 
 Extent: Local 

̵ Land now cultivated is the only land that is considered as high potential. 
̵ A strip of 40 metres below the centre line is reserved for construction. This portion may be disturbed 

for the construction period and will have a temporary impact on agricultural land use. The footprint of 
the pylon will be permanently transformed and lost to agriculture.  

► The Approximately 54,4 hectares are under rainfed cropping and will temporarily be impacted. 
The impact will be for a maximum of one season. 

► The footprint of the pylon will cover 2,7 hectares and will be lost to cultivation.  
 Magnitude: Low 

̵ The footprint will permanently be lost.  

 Duration: Permanent 
̵ The 40 metre construction strip may be temporarily impacted. 
̵ The footprint will permanently be lost.  

 Probability: Certain 
̵ Will be lost because of the construction. 

 Significance on local level: 1 (low) 
 
Mitigation 

1) The footprint of the pylon will be lost. This is small and other than moving the position, it cannot be 
mitigated. Compensation is the only feasible option. 

2) Do the construction then the land is free, after crops are harvested but before cultivation commences for 
the next season. The impact is temporary. 

9.4.2 Loss of grazing land 
 
The loss of grazing land is temporary.  
 
 Extent: Local 

̵ A strip of 40 metres below the centre line is reserved for construction. This portion may be disturbed 
for the construction period and will have a temporary impact on agricultural land use. The footprint of 
the pylon will be permanently transformed and lost as grazing.  

► Approximately 58 hectares is vacant or is grazing and will temporarily be affected. The impact will 
be for the period of construction, which will last for weeks only. 

► The 3,4 hectares that is the footprint of the pylon will be lost as grazing will permanently be lost.  
 Magnitude: Low 

̵ Natural and social functions will not be affected. 

 Duration: Permanent 
̵ The footprint will be permanently lost. 
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 Probability: Certain 
̵ The activity is certain to occur. 

 Significance rating on local community: 1 (low) 
 
Mitigation 

1) Compensate farmers for what is lost. 
2) Keep the construction period as short as possible. 
3) Employ dust-supressing practices to protect adjoining grazing land. 

9.4.3 Loss of farming infrastructure 
 
 Extent: Local 

̵ No permanent infrastructure will be lost. 

 Magnitude: Low. No infrastructure will be lost. 
 Duration: No loss will occur. 
 Probability: No loss will occur. 
 Significance on local level: Low 

 
Mitigation 

1) Fences may be damaged during construction. They should be replaced or repaired. Cattle grazing on veld 
and stover should be moved elsewhere to accommodate construction. 

2) There will be no permanent loss of farming infrastructure. 

9.4.4 Biological  
 
Some possible environmental impacts of the development are the following: 
 Dust along the construction site can impact on the livestock carrying capacity of adjoining properties. 
 Because little or no land will be disturbed during the construction process, wind erosion and loss of topsoil is 

not expected. 

 
The impact is low and of temporary nature.  
 
Mitigation 
Keep the construction period as short as possible and employ dust reduction methods. 
 

10 SUMMARY AND CONCLUSIONS 

The key issues that are considered in the agricultural assessment are the loss of high potential agricultural land 
and cultivated areas, the loss of grazing land and of agricultural infrastructure. 

Loss of high potential land 

The impact of installing the electricity line will only have a local impact with a low significance. Mitigation can be 
affected by doing the construction then the land is free, which is after crops are harvested but before cultivation 
commences for the next season. 
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Loss of grazing land 

The impact will be local. A strip of 40 metres along the centre line is reserved for construction and may be 
disturbed. Only the footprint of the pylon, however, will be lost as grazing. Fences may be damaged during 
construction and should afterwards be replaced or repaired. Cattle grazing on veld and stover should be moved 
elsewhere to accommodate construction. 
The significance of the loss is low. 

Loss of farming infrastructure 

There will be no permanent loss of farming infrastructure. 

Other 

 The number of employed in farming will not be influenced.  

Alternative placement of power lines and substation 

 
Phase 1:  
The PV infrastructure will be fenced and not used for farming after implementation. Therefore, the placement of 
the line will have no impact on the farming potential. 
 
Phase 2: 
There are two route placement of the powerlines from the South Western Block. Option 2 will lead to the least 
loss of potentially cultivatable land and also cause less disruption on farming activities; it is longer but is the 
preferred route. From a farming production perspective, however, there is no clear preference as to which route 
should be followed. 
An alternative substation and power line is proposed for the Western Block. Both options are located on grazing 
land and will have the same impact on farming activities. There is no clear preference between the options. 
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Copyright: 
 
This report is intended solely for the use of the individual or entity to whom it is addressed or to whom 
it was meant to be addressed. It is provided solely for the purposes set out in it and may not, in whole 
or in part, be used for any other purpose or by a third party, without the author’s prior written consent. 
 
 
Specialist competency: 
 
Johan A van Schalkwyk, D Litt et Phil, heritage consultant, has been working in the field of heritage 
management for more than 40 years. Originally based at the National Museum of Cultural History, 
Pretoria, he has actively done research in the fields of anthropology, archaeology, museology, tourism 
and impact assessment. This work was done in Limpopo Province, Gauteng, Mpumalanga, North West 
Province, Eastern Cape Province, Northern Cape Province, Botswana, Zimbabwe, Malawi, Lesotho and 
Swaziland. Based on this work, he has curated various exhibitions at different museums and has 
published more than 70 papers, most in scientifically accredited journals or a chapters in books. During 
this period, he has done more than 2000 impact assessments (archaeological, anthropological, 
historical and social) for various government departments and developers. Projects include 
environmental management frameworks, roads, pipeline-, and power line developments, dams, 
mining, water purification works, historical landscapes, refuse dumps and urban developments.   
 

 
J A van Schalkwyk 
Heritage Consultant 
October 2020 
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SPECIALIST DECLARATION 
 
 
I, J A van Schalkwyk, as the appointed independent specialist, in terms of the 2014 EIA Regulations (as 
amended), hereby declare that I: 
 
▪ I act as the independent specialist in this application; 
▪ I 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; 
▪ regard the information contained in this report as it relates to my specialist input/study to be true 

and correct, and do not have and will not have any financial interest in the undertaking of the 
activity, other than remuneration for work performed in terms of the NEMA, the Environmental 
Impact Assessment Regulations, 2014 (as amended) and any specific environmental management 
Act; 

▪ 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 have no vested interest in the proposed activity proceeding; 
▪ 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; 

▪ I have ensured that information containing all relevant facts in respect of the specialist input/study 
was distributed or made available to interested and affected parties and the public and that 
participation by interested and affected parties was facilitated in such a manner that all interested 
and affected parties were provided with a reasonable opportunity to participate and to provide 
comments on the specialist input/study; 

▪ I have ensured that the comments of all interested and affected parties on the specialist 
input/study were considered, recorded and submitted to the competent authority in respect of the 
application; 

▪ all the particulars furnished by me in this specialist input/study are true and correct; and 
▪ I realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms 

of section 24F of the Act. 
 
Signature of the specialist 

 
J A van Schalkwyk 
October 2020 
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EXECUTIVE SUMMARY 
 
 

Phase 1 Cultural Heritage Impact Assessment: 
NEW 132KV POWER LINES BETWEEN THE ON-SITE SUBSTATIONS AND THE LOCAL GRID 

CONNECTION FOR THE PROPOSED MATJHABENG SOLAR PV PHASE 1 AND 2 DEVELOPMENT,  
ODENDAALRUS REGION, FREE STATE PROVINCE  

 
 
SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 MW 
Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System (BESS), which is 
located north and south of the town of Odendaalsrus in the Free State Province. The proposed Project 
will be developed to serve the Matjhabeng Local Municipality’s energy requirements and will generate 
power for delivery into the existing Eskom 132 kV distribution system. 
 
In accordance with Section 38 of the NHRA, an independent heritage consultant was appointed by 
Nemai Consulting to conduct a cultural heritage assessment to determine if the development of the 
new 132kV power lines between the Solar Photovoltaic (PV) Plant on-site substations and the grid 
connection would have an impact on any sites, features or objects of cultural heritage significance.  
 
This report describes the methodology used, the limitations encountered, the heritage features that 
were identified and the recommendations and mitigation measures proposed relevant to this. It should 
be noted that the implementation of the mitigation measures is subject to SAHRA/PHRA’s approval.    
 
The cultural landscape qualities of the larger region surrounding the study area consists two 
components. The first is a limited Stone Age occupation, which in most cases clustered in the vicinity 
of the various water sources as well as preferred habitable areas such as hills and outcrops. This period, 
spanning many thousands of years, was followed by a much shorter Late Iron Age occupation and an 
even shorter farming component. Urban centres that evolved as part of this latter period of occupation, 
e.g., Odendaalsrus, only came into being since the 1880s. 
 
Identified sites 
 
During the survey no sites, features or objects of cultural significance were identified that would be 
impacted on by the proposed development of the power lines and substations. 
 
Mitigation measures 
 
For the current projects, as no sites, features or objects of cultural significance were identified in the 
project area, no mitigation measures are proposed.  
 
Alternatives assessment 
 
For the purpose of the development of the power lines and substations, the alternatives are rated as 
follows:  
 

• Phase 1: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations.  

• Phase 2: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations. 

 
Legal requirements 
 
The legal requirements related to heritage specifically are specified in Section 3 of this report. For this 
proposed project, the assessment has determined that no sites, features or objects of heritage 
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significance occur in the project area. If heritage features are identified during construction, as stated 
in the management recommendation, these finds would have to be assessed by a specialist, after which 
a decision will be made regarding the application for relevant permits. 
 
Reasoned opinion as to whether the proposed activity should be authorised: 
 

• From a heritage point of view, it is recommended that the proposed development be allowed to 
continue on acceptance of the proposed mitigation measures the conditions proposed below.  

 
Conditions for inclusion in the environmental authorisation: 
 

• The Palaeontological Sensitivity Map (http://www.sahra.org.za/sahris/map/palaeo) indicate that 
project area has a moderate sensitivity of fossil remains to be found and therefore a desktop 
palaeontological study is required.  

• Should archaeological sites or graves be exposed in other areas during construction work, it must 
immediately be reported to a heritage practitioner so that an investigation and evaluation of the 
finds can be made. 

 
 

 
J A van Schalkwyk 
Heritage Consultant 
October 2020 
  

http://www.sahra.org.za/sahris/map/palaeo
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TECHNICAL SUMMARY 
 
 

Project description 

Description Development of two sections of 132kV power lines and associated 
substations 

Project name Matjhabeng Solar PV Phase 1 & 2 Powerlines 

 

Applicant 

Matjhabeng Local Municipality 

 

Environmental assessors 

Nemai Consulting 

Mr D Henning 

 

Property details 

Province Free State 

Magisterial district Odendaalsrus 

Local municipality Matjhabeng 

Topographic map 2726DA, 2726DC 

Farm name - 

Closest town Odendaalsrus 

Coordinates  End points (approximate) 

No Latitude Longitude No Latitude Longitude 

1 S 27,72413 E 26,69582 2  E 27,92947 E 26,71871 

.kml files1                                                                              
 

 

Development criteria in terms of Section 38(1) of the NHR Act Yes/No 

Construction of road, wall, power line, pipeline, canal or other linear form of development 
or barrier exceeding 300m in length 

Yes 

Construction of bridge or similar structure exceeding 50m in length No 

Development exceeding 5000 sq m Yes 

Development involving three or more existing erven or subdivisions No 

Development involving three or more erven or divisions that have been consolidated 
within past five years 

No 

Rezoning of site exceeding 10 000 sq m No 

Any other development category, public open space, squares, parks, recreation grounds No 

 

Land use 

Previous land use Farming 

Current land use Mining/Vacant 

 
 
 
 
 
 
  

 
1 Left click on the icon to open the file in Google Earth, if installed on the computer. Alternatively, right click on the 
icon. In dialog box, select “Save Embedded File to Disk” and save to folder of choice. 
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GLOSSARY OF TERMS AND ABBREVIATIONS 
 
 
TERMS 
 
Bioturbation: The burrowing by small mammals, insects and termites that disturb archaeological 
deposits. 
 
Cumulative impacts: “Cumulative Impact”, in relation to an activity, means the past, current and 
reasonably foreseeable future impact of an activity, considered together with the impact of activities 
associated with that activity, that in itself may not be significant, but may become significant when 
added to existing and reasonably foreseeable impacts eventuating from similar or diverse activities.  
 
Debitage: Stone chips discarded during the manufacture of stone tools. 
 
Factory site: A specialised archaeological site where a specific set of technological activities has taken 
place – usually used to describe a place where stone tools were made.  
 
Historic Period: Since the arrival of the white settlers - c. AD 1830 - in this part of the country. 
 
Holocene: The most recent time period, which commenced c. 10 000 years ago. 
 
Iron Age (also referred to as Early Farming Communities): Period covering the last 1800 years, when 
new people brought a new way of life to southern Africa. They established settled villages, cultivated 
domestic crops such as sorghum, millet and beans, and they herded cattle as well as sheep and goats. 
As they produced their own iron tools, archaeologists call this the Iron Age. 

Early Iron Age        AD   200 - AD  900 
Middle Iron Age     AD   900 - AD 1300 
Later Iron Age     AD 1300 - AD 1830 

 
Midden: The accumulated debris resulting from human occupation of  a site. 
 
Mitigation, means to anticipate and prevent negative impacts and risks, then to minimise them, 
rehabilitate or repair impacts to the extent feasible.  
 
National Estate: The collective heritage assets of the Nation. 
 
Pleistocene: Geological time period of 3 000 000 to 20 000 years ago. 
 
Stone Age: The first and longest part of human history is the Stone Age, which began with the 
appearance of early humans between 3-2 million years ago. Stone Age people were hunters, gatherers 
and scavengers who did not live in permanently settled communities. Their stone tools preserve well 
and are found in most places in South Africa and elsewhere. 

Early Stone Age   2 500 000 - 250 000 Before Present 
Middle Stone Age    250 000 -   40-25 000 BP 
Later Stone Age                40-25 000 -  until c. AD 200 

 
Tradition: As used in archaeology, it is a seriated sequence of artefact assemblages, particularly 
ceramics. 
 
 
ACRONYMS and ABBREVIATIONS 
 
AD  Anno Domini (the year 0) 
ASAPA  Association of Southern African Professional Archaeologists 
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BC  Before the Birth of Christ (the year 0) 
BCE  Before the Common Era (the year 0) 
BP  Before Present (calculated from 1950 when radio-carbon dating was established) 
CE  Common Era (the year 0) 
CRM   Cultural Resources Management 
EAP  Environmental Assessment Practitioner 
EIA  Early Iron Age 
ESA  Early Stone Age 
HIA  Heritage Impact Assessment 
I & AP’s  Interested and Affected Parties 
ICOMOS  International Council on Monuments and Sites 
LIA  Late Iron Age 
LSA  Later Stone Age 
MIA  Middle Iron Age 
MSA  Middle Stone Age 
NASA  National Archives of South Africa 
NHRA  National Heritage Resources Act 
PHRA  Provincial Heritage Resources Agency 
SAHRA  South African Heritage Resources Agency 
SAHRIS  South African Heritage Resources Information System 
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COMPLIANCE WITH APPENDIX 6 OF THE 2014 EIA REGULATIONS (AS AMENDED) 
 
 

Requirements of Appendix 6 – GN R982  Addressed in the 
Specialist Report 

1. (1) A specialist report prepared in terms of these Regulations must contain- 
a) details of- 

i. the specialist who prepared the report; and 
ii. the expertise of that specialist to compile a specialist report including a 

curriculum vitae; 

 
 
Front page 
 Page i 
Addendum Section 5  

b) a declaration that the specialist is independent in a form as may be specified by 
the competent authority; 

Page ii 

c) an indication of the scope of, and the purpose for which, the report was 
prepared; 

Section 1 

(cA) an indication of the quality and age of base data used for the specialist report; Section 5 

(cB) a description of existing impacts on the site, cumulative impacts of the proposed 
development and levels of acceptable change; 

Section 7 

d) the duration, date and season of the site investigation and the relevance of the 
season to the outcome of the assessment; 

Section 5 

e) a description of the methodology adopted in preparing the report or carrying 
out the specialised process inclusive of equipment and modelling used; 

Section 5 

f) 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; 

Addendum Section 2; 
Figure 14 

g) an identification of any areas to be avoided, including buffers; Section 8;  Fig. 14 

h) 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; 

Figure 14 
 

i) a description of any assumptions made and any uncertainties or gaps in 
knowledge; 

Section 2 

j) a description of the findings and potential implications of such findings on the 
impact of the proposed activity or activities; 

Section 7 

k) any mitigation measures for inclusion in the EMPr; Section 8 & 10 

l) any conditions for inclusion in the environmental authorisation; Section 10 

m) any monitoring requirements for inclusion in the EMPr or environmental 
authorisation; 

Section 9 

n) a reasoned opinion- 
i. whether the proposed activity, activities or portions thereof should be 

authorised;  
(iA) regarding the acceptability of the proposed activity or activities; and 

ii. if the opinion is that the proposed activity, activities 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; 

 
Section 10 
 
 
Section 8, 9, 10 

o) a description of any consultation process that was undertaken during the 
course of preparing the specialist report; 

- 

p) a summary and copies of any comments received during any consultation 
process and where applicable all responses thereto; and 

- 

q) any other information requested by the competent authority. - 

(2) Where a government notice by the Minister provides for any protocol or 
minimum information requirement to be applied to a specialist report, the 
requirements as indicated in such notice will apply. 

- 
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Phase 1 Cultural Heritage Impact Assessment: 
NEW 132KV POWER LINES BETWEEN THE ON-SITE SUBSTATIONS AND THE LOCAL GRID 

CONNECTION FOR THE PROPOSED MATJHABENG SOLAR PV PHASE 1 AND 2 DEVELOPMENT, 
ODENDAALRUS REGION, FREE STATE PROVINCE  

 
 
 
 1. INTRODUCTION 
 
1.1 Background 
 
SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 MW 
Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System (BESS), which is 
located north and south of the town of Odendaalsrus in the Free State Province. The proposed Project 
will be developed to serve the Matjhabeng Local Municipality’s energy requirements and will generate 
power for delivery into the existing Eskom 132 kV distribution system. 
 
Nemai Consulting (Pty) Ltd was appointed by SunElex as the independent Environmental Assessment 
Practitioner (EAP) to apply for Environmental Authorisation for the proposed Project in terms of NEMA.  
 
South Africa’s heritage resources, also described as the ‘national estate’, comprise a wide range of sites, 
features, objects and beliefs. However, according to Section 27(18) of the National Heritage Resources 
Act (NHRA), No. 25 of 1999, no person may destroy, damage, deface, excavate, alter, remove from its 
original position, subdivide or change the planning status of any heritage site without a permit issued 
by the heritage resources authority responsible for the protection of such site. 
 

In accordance with Section 38 of the NHRA, an independent heritage consultant was appointed by 
Nemai Consulting to conduct a cultural heritage assessment to determine if the development of the 
new 132kV power lines between the Solar Photovoltaic (PV) Plant on-site substations and the grid 
connection would have an impact on any sites, features or objects of cultural heritage significance.  
 
This report forms part of the Environmental Impact Assessment (EIA) as required by the EIA Regulations 
in terms of the National Environmental Management Act, 1998 (Act No. 107 of 1998) as amended and 
is intended for submission to the South African Heritage Resources Agency (SAHRA). 
 
 
1.2 Terms and references 
 

     The aim of a full HIA investigation is to provide an informed heritage-related opinion about the 
proposed development by an appropriate heritage specialist. The objectives are to identify heritage 
resources (involving site inspections, existing heritage data and additional heritage specialists if 
necessary); assess their significances; assess alternatives in order to promote heritage conservation 
issues; and to assess the acceptability of the proposed development from a heritage perspective.  
     The result of this investigation is a heritage impact assessment report indicating the presence/ 
absence of heritage resources and how to manage them in the context of the proposed development.  
     Depending on SAHRA’s acceptance of this report, the developer will receive permission to proceed 
with the proposed development, on condition of successful implementation of proposed mitigation 
measures. 

 
 
1.2.1 Scope of work 
 
The aim of this study is to determine if any sites, features or objects of cultural heritage significance 
occur within the boundaries of the area where the new 132kV power lines between the Solar 
Photovoltaic (PV) Plant on-site substations and the grid connection is to take place. This included: 
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• Conducting a desk-top investigation of the project area; 

• A visit to the proposed project area. 
 
The project area includes the following properties: 
 

• Phase 1 involves development on sections of the farm Kalkkuil 153 on the southern side of 
Odendaalsrus town; and  

• Phase 2 involves sections of the farms Dolly 404, Ophir 405 and Paleis Heuvel 323 on the northern 
side of Odendaalsrus town.  

o A 40m wide corridor for each power line route, which includes 20m on either side of the 
centre line, needs to be assessed by the specialists. 

 
The objectives were to: 
 

• Identify possible archaeological, cultural and historic sites within the proposed development areas; 

• Identify any potential ‘fatal flaws’ related to the proposed development; 

• Evaluate the potential impacts of construction, operation and maintenance of the proposed 
development on archaeological, cultural and historical resources; 

• Recommend mitigation measures to ameliorate any negative impacts on areas of archaeological, 
cultural or historical importance; 

• Provide guideline measures to manage any impacts that might occur during the construction phase 
as well as the implementation phase. 

 
 
1.2.2 Assumptions and Limitations 
 
The investigation has been influenced by the following factors: 
 

• It is assumed that the description of the proposed project, provided by the client, is accurate. 

• The unpredictability of buried archaeological remains.  

• No subsurface investigation (i.e. excavations or sampling) were undertaken, since a permit from 
SAHRA is required for such activities. 

• It is assumed that the public consultation process undertaken as part of the Environmental Impact 
Assessment (EIA) is sufficient and that it does not have to be repeated as part of the heritage 
impact assessment. 

 
 
 
2. LEGISLATIVE FRAMEWORK 
 
2.1 Background 
 
Heritage Impact Assessments are governed by national legislation and standards and International Best 
Practise. These include: 
 

• South African Legislation 
o National Heritage Resources Act, 1999 (Act No. 25 of 1999) (NHRA); 
o Mineral and Petroleum Resources Development Act, 2002 (Act No. 22 of 2002) (MPRDA); 
o National Environmental Management Act 1998 (Act No. 107 of 1998) (NEMA); and 
o National Water Act, 1998 (Act No. 36 of 1998) (NWA). 

• Standards and Regulations 
o South African Heritage Resources Agency (SAHRA) Minimum Standards; 
o Association of Southern African Professional Archaeologists (ASAPA) Constitution and 

Code of Ethics; 
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o Anthropological Association of Southern Africa Constitution and Code of Ethics.  

• International Best Practise and Guidelines 
o ICOMOS Standards (Guidance on Heritage Impact Assessments for Cultural World 

Heritage Properties); and 
o The UNESCO Convention concerning the Protection of the World Cultural and Natural 

Heritage (1972). 
 
 
2.2 Heritage Impact Assessment Studies 
 
South Africa’s unique and non-renewable archaeological and palaeontological heritage sites are 
‘generally’ protected in terms of the National Heritage Resources Act (Act No 25 of 1999, Section 35) 
and may not be disturbed at all without a permit from the relevant heritage resources authority.  
 
The National Heritage Resources Act (Act No. 25 of 1999, Section 38) provides guidelines for Cultural 
Resources Management and prospective developments: 
 
“38 (1) Subject to the provisions of subsections (7), (8) and (9), any person who intends to undertake a 
development categorised as: 

(a) the construction of a road, wall, powerline, pipeline, canal or other similar form of linear 
development or barrier exceeding 300m in length; 
(b) the construction of a bridge or similar structure exceeding 50m in length; 
(c) any development or other activity which will change the character of a site: 

(i) exceeding 5 000 m2 in extent; or 
(ii) involving three or more existing erven or subdivisions thereof; or 
(iii) involving three or more erven or divisions thereof which have been consolidated within he 
past five years; or 
(iv) the costs of which will exceed a sum set in terms of regulations by SAHRA or a provincial 
heritage resources authority; 

(d) the re-zoning of a site exceeding 10 000 m2 in extent; or 
(e) any other category of development provided for in regulations by SAHRA or a provincial 
heritage resources authority, must at the very earliest stages of initiating such a development, 
notify the responsible heritage resources authority and furnish it with details regarding the 
location, nature and extent of the proposed development.” 
 

And: 
 
“38 (3) The responsible heritage resources authority must specify the information to be provided in a 
report required in terms of subsection (2)(a): Provided that the following must be included: 

(a) The identification and mapping of all heritage resources in the area affected; 
(b) an assessment of the significance of such resources in terms of the heritage assessment 
criteria set out in section 6(2) or prescribed under section 7; 
(c) an assessment of the impact of the development on such heritage resources; 
(d) an evaluation of the impact of the development on heritage resources relative to the 
sustainable social and economic benefits to be derived from the development; 
(e) the results of consultation with communities affected by the proposed development and 
other interested parties regarding the impact of the development on heritage resources; 
(f) if heritage resources will be adversely affected by the proposed development, the 
consideration of alternatives; and 
(g) plans for mitigation of any adverse effects during and after the completion of the proposed 
development.” 
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3. HERITAGE RESOURCES 
 
3.1 The National Estate 
 
The National Heritage Resources Act (No. 25 of 1999) defines the heritage resources of South Africa 
which are of cultural significance or other special value for the present community and for future 
generations that must be considered part of the national estate to include:  
 

• places, buildings, structures and equipment of cultural significance; 

• places to which oral traditions are attached or which are associated with living heritage; 

• historical settlements and townscapes; 

• landscapes and natural features of cultural significance; 

• geological sites of scientific or cultural importance; 

• archaeological and palaeontological sites; 

• graves and burial grounds, including-  
o ancestral graves; 
o royal graves and graves of traditional leaders; 
o graves of victims of conflict; 
o graves of individuals designated by the Minister by notice in the Gazette; 
o historical graves and cemeteries; and 
o other human remains which are not covered in terms of the Human Tissue Act, 1983 (Act 

No. 65 of 1983); 

• sites of significance relating to the history of slavery in South Africa; 

• movable objects, including-  
o objects recovered from the soil or waters of South Africa, including archaeological and 

palaeontological objects and material, meteorites and rare geological specimens; 
o objects to which oral traditions are attached or which are associated with living heritage; 
o ethnographic art and objects; 
o military objects; 
o objects of decorative or fine art; 
o objects of scientific or technological interest; and 
o books, records, documents, photographic positives and negatives, graphic, film or video 

material or sound recordings, excluding those that are public records as defined in section 
1(xiv) of the National Archives of South Africa Act, 1996 (Act No. 43 of 1996). 

 
 
3.2 Cultural significance 
 
In the NHRA, Section 2 (vi), it is stated that ‘‘cultural significance’’ means aesthetic, architectural, 
historical, scientific, social, spiritual, linguistic or technological value or significance. This is determined 
in relation to a site or feature’s uniqueness, condition of preservation and research potential.  
 
According to Section 3(3) of the NHRA, a place or object is to be considered part of the national estate 
if it has cultural significance or other special value because of 
 

• its importance in the community, or pattern of South Africa's history; 

• its possession of uncommon, rare or endangered aspects of South Africa's natural or cultural 
heritage; 

• its potential to yield information that will contribute to an understanding of South Africa's natural 
or cultural heritage; 

• its importance in demonstrating the principal characteristics of a particular class of South Africa's 
natural or cultural places or objects; 

• its importance in exhibiting particular aesthetic characteristics valued by a community or cultural 
group; 
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• its importance in demonstrating a high degree of creative or technical achievement at a particular 
period; 

• its strong or special association with a particular community or cultural group for social, cultural or 
spiritual reasons; 

• its strong or special association with the life or work of a person, group or organisation of 
importance in the history of South Africa; and 

• sites of significance relating to the history of slavery in South Africa. 
 
A matrix (see Section 2 of Addendum) was developed whereby the above criteria were applied for the 
determination of the significance of each identified site. This allowed some form of control over the 
application of similar values for similar identified sites.  
 
 
 
4. PROJECT DESCRIPTION 
 
4.1 Site location 
 
The two project areas are located on the southern and northern side of Odendaalsrus in the Matjhabeng Local 
Municipality of Free State Province.  For more information, see Figure 1 below and the Technical Summary 
on p. V above.  
 

• Phase 1 involves development on sections of the farm Kalkkuil 153 on the southern side of 
Odendaalsrus town; and  

• Phase 2 involves sections of the farms Dolly 404, Ophir 405 and Paleis Heuvel 323 on the northern 
side of Odendaalsrus town.  

 
 
 

 
 
Figure 1. Location of the project areas in regional context 
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4.2 Development proposal 
 
SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 MW 
Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System (BESS), which is 
located north and south of the town of Odendaalsrus in the Free State Province. The electricity 
generated by the proposed Project will be injected into the existing Eskom 132 kV distribution system 
as follows: 
 
Phase 1:  

• New 132kV power lines between the on-site substation and the grid connection point at the 
existing Eskom Euclid Substation located to the south-east of the Phase 1 Site (Fig. 2). 

 
Phase 2:  

• Northern and western blocks – new 132kV power lines between the on-site substations and the 
grid connection points at the existing Eskom Grootkop Substation located to the north of the 
Phase 2 Site; and 

• South-eastern block – new 132kV power line between the on-site substation and the grid 
connection point at the existing Eskom Geduld Substation located to the south-east of the Phase 
2 Site (Fig. 3). 

  
 
 

 
 
Figure 2. Layout of Phase 1 of the proposed project 
(Map supplied by Nemai Consulting) 
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Figure 3. Layout of Phase 2 of the proposed project 
(Map supplied by Nemai Consulting) 
 
 
 
5. STUDY APPROACH AND METHODOLOGY 
 
5.1 Extent of the Study 
 
This survey and impact assessment cover all facets of cultural heritage located in the project area as 
presented in Section 4 above and illustrated in Figures 1 & 2.  
 
 
5.2 Methodology 
 
5.2.1 Pre-feasibility assessment 
 
5.2.1.1 Survey of the literature 
A survey of the relevant literature was conducted with the aim of reviewing the previous research done 
and determining the potential of the area. In this regard, various anthropological, archaeological and 
historical sources were consulted – see list of references in Section 11. 
  

• Information on events, sites and features in the larger region were obtained from these sources. 
 
5.2.1.2 Survey of heritage impact assessments (HIAs) 
A survey of HIAs done for projects in the region by various heritage consultants was conducted with the 
aim of determining the heritage potential of the area – see list of references in Section 11. 
 

• Information on sites and features in the larger region were obtained from these sources. 
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5.2.1.3 Data bases 
The Heritage Atlas Database, various SAHRA databases, the Environmental Potential Atlas, the Chief 
Surveyor General and the National Archives of South Africa were consulted. 
 

• Database surveys produced a number of sites located in the larger region of the proposed 
development. 

 
5.2.1.4 Other sources 
Aerial photographs and topocadastral and other maps were also studied - see the list of references 
below. 
 

• Information of a very general nature were obtained from these sources 
 
The results of the above investigation are presented in Figure 4 below – see list of references in Section 
11 – and can be summarised as follows: 
 

• Stone walled sites dating to the Late Iron Age occur to the eat in the region of the Sandrivier; 

• Historic structures, inclusive of buildings and bridges, occur in a sporadic manner across the larger 
landscape as well as in the various urban centres; 

• Formal and informal burial sites occur sporadically in towns and across the countryside. 
 
Based on the above assessment, the probability of cultural heritage sites, features and objects occurring 
in the project area is deemed to be very low.  
 
 
 
Table 1: Pre-Feasibility Assessment 

 
Category Period Probability Reference 

Natural    

Landscapes  Low Historic maps/aerial photographs 

Early hominin Pliocene – Lower Pleistocene   

 Early hominin None - 

Stone Age Lower Pleistocene – Holocene   

 Early Stone Age None - 

 Middle Stone Age None - 

 Later Stone Age None - 

 Rock Art None - 

Iron age Holocene   

 Early Iron Age None - 

 Middle Iron Age None - 

 Late Iron Age Low Huffman (2007); Maggs (1976) 

Colonial period Holocene   

 Contact period/Early historic Possible  

 Recent history Possible Spies & Du Plessis (1973); Van Schalkwyk 
(2008, 2010, 2015, 2016) 

 Industrial heritage None Heritage Atlas Database; Robb & Robb 
(1998) 
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Figure 4. Location of known heritage sites and features in relation to the project area 
(Circles spaced at 10km; heritage sites = green dots) 
 
 
 
5.2.2 Field survey 
 
The field survey was done according to generally accepted archaeological practices, and was aimed at 
locating all possible sites, objects and structures. The areas that had to be investigated was identified 
by the Nemai Consulting by means of maps and .kml files. This was loaded onto a Samsung digital device 
and used in Google Earth during the field survey to access the areas.  
 
The different development areas were visited on 26 October 2020 and was investigated by following 
the alignments of the proposed 132kV power lines – see Fig. 5 below.  
 
 
5.2.3 Factors influencing the field survey 
 

• During the site visit, archaeological visibility was overall good due to the lack of vegetation in the 
landscape.  
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Figure 5. Map indicating the track log of the field survey 
 
 
 
5.2.4 Documentation 
 
All sites, objects and structures that are identified are documented according to the general minimum 
standards accepted by the archaeological profession. Coordinates of individual localities are 
determined by means of the Global Positioning System (GPS) and plotted on a map. This information is 
added to the description in order to facilitate the identification of each locality. Map datum used: 
Hartebeeshoek 94 (WGS84). 
 
The track log and identified sites were recorded by means of a Garmin Oregon 550 handheld GPS 
device. Photographic recording was done by means of a Canon EOS 550D digital camera. Geo-rectifying 
of the aerial photographs and historic maps was done by means of a professional software package: 
ExpertGPS. 
 
 
 
6. DESCRIPTION OF THE AFFECTED ENVIRONMENT 
 
6.1 Natural Environment 
 
The geology of the project area is made up of mudrock belonging to the Volksrus Formation of the Ecca 
Group of the Karoo Supergroup. The topography of the terrain is described as plains and pans. A 
number of streams occurs in the region, with the largest being the Sandspruit which passes to the east 
of the project areas, flowing from south to north.  
 
The original vegetation in the northern part of the project area is classified as Vaal-Vet Sandy Grassland 
biome. In the south this changes to the Western Free State Clay Grassland biome. Both of these forms 
part of the Dry Highveld Grassland Bioregion (Muncina & Rutherford 2006). Over large sections this has 
been transformed either by farming, urbanization or mining activities. 
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The Palaeontological Sensitivity Map (http://www.sahra.org.za/sahris/map/palaeo) indicate that 
project area (Fig. 6) has a moderate sensitivity of fossil remains to be found and therefore a desktop 
palaeontological study is required.  
 
 
 

 

  
 
Figure 6. The Palaeontological sensitivity of the project areas 
 
 
 
 
6.2 Cultural Landscape 
 

The aim of this section is to present an overview of the history of the larger region in order to 
eventually determine the significance of heritage sites identified in the project area, within the 
context of their historic, aesthetic, scientific and social value, rarity and representivity. 

 
 
The cultural landscape qualities of the larger region surrounding the study area consists two 
components. The first is a limited Stone Age occupation, which in most cases clustered in the vicinity 
of the various water sources as well as preferred habitable areas such as hills and outcrops. This period, 
spanning many thousands of years, was followed by a much shorter Late Iron Age occupation and an 
even shorter farming component. Urban centres that evolved as part of this latter period of occupation, 
e.g., Odendaalsrus, only came into being since the 1880s. 
 

http://www.sahra.org.za/sahris/map/palaeo
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6.2.1 Stone Age 
 
The larger region has probably been inhabited by humans since Early Stone Age (ESA) times, although 
evidence of this is very limited. Tools dating to this period are mostly, although not exclusively, found 
in the vicinity of watercourses. The oldest of these tools are known as choppers, crudely produced from 
large pebbles found in the river. Later, Homo erectus and early Homo sapiens people made tools shaped 
on both sides, called bifaces.  
 
During Middle Stone Age (MSA) times (c. 150 000 – 30 000 BP), people became more mobile, occupying 
areas formerly avoided. Open sites were still preferred near watercourses. These people were adept at 
exploiting the huge herds of animals that passed through the area, on their seasonal migration. As a 
result, tools belonging to this period also mostly occur in the open or in erosion dongas. Similar to the 
ESA material, artefacts from these surface collections are viewed not to be in a primary context and 
have little or no significance.  
 
Later Stone Age (LSA) people had even more advanced technology than the MSA people and therefore 
succeeded in occupying even more diverse habitats. The stone artefacts they produced are much 
smaller than those of the Middle Stone Age and consist of a great variety of functional types. LSA people 
preferred, though not exclusively, to occupy rock shelters and caves and it is this type of sealed context 
that make it possible for us to learn much more about them than is the case with earlier periods. At 
present, no stratified, sealed site dating to the Stone Age is known for the immediate region.  
 
Habitation of the larger geographical area took place since Early Stone Age times. This is confirmed by 
the occurrence of stone tools dating to the Early, Middle and Late Stone Age found in a number of 
places. However, these are mostly located in the vicinity of rivers, such as the Doringspruit north of 
Kroonstad and the Vals River south of Kroonstad. 
 
 
6.2.2  Iron Age 
 
Iron Age people started to settle in southern Africa c. AD 300, with one of the oldest known site at Silver 
Leaves south east of Tzaneen dating to AD 270. The oldest local EIA site is located at Broederstroom 
south of Hartebeestpoort Dam and has a radio-carbon date of AD 470.  
 
The occupation of the larger geographical area (including the project area) did not start much before 
the 1500s. To understand all of this, we have to take a look at the broader picture. Towards the end of 
the first millennium AD, Early Iron Age communities underwent a drastic change, brought on by 
increasing trade on the East African coast. This led to the rise of powerful ruling elites, for example at 
Mapungubwe. The abandonment of Mapungubwe (c. AD 1270) and other contemporaneous settlements 
show that widespread drought conditions led to the decline and eventual disintegration of this state 
Huffman (2005). 
 
By the 16th century things changed again, with the climate becoming warmer and wetter, creating 
condition that allowed Late Iron Age (LIA) farmers to occupy areas previously unsuitable, for example the 
Witwatersrand and the treeless, wind-swept plains of the Free State and the Mpumalanga escarpment. 
 
This period of consistently high rainfall started in about AD 1780. At the same time, maize was introduced 
from Maputo and grown extensively. Given good rains, maize crops yield far more than sorghum and 
millets. This increase in food production probably led to increased populations in coastal area as well as the 
central highveld interior by the beginning of the 19th century. Due to their specific settlement 
requirements, Late Iron Age people preferred to settle on the steep slope of a mountain, possibly for 
protection, or for cultural considerations such as grazing for their enormous cattle herds. Because of 
the lack of trees, they built their settlements in stone.  
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During the first part of the 19th century, the two travellers/missionaries, Thomas Arbousset and Francois 
Daumas, passed through the larger region, leaving behind in their writings a wealth of information 
regarding the population and settlements in the region (Dreyer 2001). The complexity of these 
communities, as is reflected in their settlement layout, has been demonstrated for example by the 
extensive archaeological excavations done on some of these sites by Tim Maggs (Maggs 1976). 
 
Sites dating to the Late Iron Age are known to occur in the larger region, especially to the south, in the 
vicinity of the Sandrivier. These are typical stone walled sites that are linked with Sotho-speakers and 
date to the period after 1600.  
 
 
6.2.3 Historic period 
 
The historic period started with the arrival, in the late 18th century by Korana raiders in the area. 
European hunting parties allegedly crossed the Orange River in the first two decades of the 19th century, 
exploring as far as the current Wepener district. On the heels of these explorers, cattle farmers from 
the Cape Colony started moving out of the northern Cape Colony borders from 1821 for seasonal 
grazing, but did not encounter any Bantu-speakers. Driven by droughts in the Cape, loss of livestock 
during the seasonal travels and the uninhabited district of the Transgariep led to numerous farmers 
settling themselves permanently in the area after 1824. 
 
By the middle of the 19th century, farms were taken up and later towns were developed – Theunessin 
was established in 1907 and named Smaldeel, which was changed to Theunissen in 1912. Towns such 
as Virginia (1954) and Welkom (1946) were only established as part of the development of the gold 
mining industry in the region. Infra-structural development, such as the development of roads, bridges 
and railway lines also took place. One of the original stations was called Virginia and was established in 
1892. This makes the former town actually much older (Nienaber & le Roux 1982). 
 
The farm Kalkkuil was first settled by the trekker H.W. Huyser. In 1878 he sold the farm to J.J. Odendaal, 
after whom the town is named. The first stands in the town were sold in 1899. Although gold was 
discovered in 1896 north of the town, it was only after the discovery of the ore body on the farm 
Geduld, located south of Odendaalsrus that development took off (Spies & Du Plessis 1973:292). 
 
 
6.3 Site specific review 
 

     Although landscapes with cultural significance are not explicitly described in the NHRA, they are 
protected under the broad definition of the National Estate (Section 3): Section 3(2)(c) and (d) list 
“historical settlements and townscapes” and “landscapes and natural features of cultural 
significance” as part of the National Estate. 
     The examination of historical maps and aerial photographs help us to reconstruct how the cultural 
landscape has changed over time as is show how humans have used the land. 

 
 
Due to the intensive mining activities, the remains of mining related infrastructure occur all over the 
project areas. Most of this has been abandoned, vandalised or are in the process of being informally 
recycled (Fig. 7). 
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Figure 7. The inevitable path of built features in the larger landscape 
 
 
 
6.3.1 Phase 1 
 
The Phase 1 project area formed part of the Free State Geduld Mine. The Free State or Welkom gold 
field came into being in 1945 when a mining lease was granted to the St Helena Gold Mine. Eventually 
the gold field consisted of some 20 mines that were exploiting five principal ore bodies. Over time they 
were amalgamated into larger and more cost-effective units, of which Free State Geduld is one unit of 
the larger Freegold North mine (Robb & Robb 1998:314).  
 
From the various maps and aerial photographs presented below (Fig. 8, 9 & 10), it is clear that the 
proposed powerline alternatives as well as the substation locations would not impact on any built 
features. 
 
 
 

 
 
Figure 8. The Phase 1 project area on the 1952 version of the 1:50 000 topographic map 
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Figure 9. The project area on the 1952 version of the 1:50 000 topographic map 
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Figure 10. The Phase 1 project area on the Google Earth image dating to 2020 
 
 
 
6.3.2 Phase 2 
 
The Phase 2 project area formed part of the Freddies Consolidated Mines Limited which ceased 
operations some years ago. Freddies became part of Harmony Gold's Free State Operations. All of the 
shafts were dormant when Harmony took over but they have restarted the Nyala shaft which is used 
to hoist rock and is available as a second escape route for the Phakisa Mine which is 5,5km away 
(www.harmony.co.za/b/ops_sa_ phakisa.asp). 
 
From the various maps and aerial photographs presented below (Fig. 11, 12 & 13), it is clear that the 
proposed powerline alternatives as well as the substation locations would not impact on any built 
features, succeeding to bypass whatever remains still occurs in the landscape. 
 

http://www.harmony.co.za/b/ops_sa_%20phakisa.asp
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Figure 11. The Phase 2 project area on the 1952 version of the 1:50 000 topographic map 
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Figure 12. Different views across the power line route, working from north to south 
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Figure 13. The Phase 2 project area on the Google Earth image dating to 2020 
 
 
 
7. SURVEY RESULTS 
 
During the survey, the following sites, features and objects of cultural significance were identified in 
the project area (see Fig. 14 below).  
 
 
7.1 Phase 1 
 
7.1.1 Stone Age 

• No sites, features or objects of cultural significance dating to the Stone Age were identified in the 
project area. 
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7.1.2 Iron Age 

• No sites, features or objects of cultural significance dating to the Iron Age were identified in the 
project area. 

 
7.1.3 Historic period 

• No sites, features or objects of cultural significance dating to the historic period were identified in 
the project area. 

 
 
7.2 Phase 2 
 
7.2.1 Stone Age 

• No sites, features or objects of cultural significance dating to the Stone Age were identified in the 
project area. 

 
7.2.2 Iron Age 

• No sites, features or objects of cultural significance dating to the Iron Age were identified in the 
project area. 

 
7.2.3 Historic period 

• No sites, features or objects of cultural significance dating to the historic period were identified in 
the project area. 

 
 
 

 
 
Figure 14. Site map 
(Please note that as nothing was found in the project areas, nothing is indicated on the map) 
 
 
 
 



Phase 1 Cultural Heritage Assessment                   Matjhabeng Solar PV Phase 1 & 2 Powerlines, Free State Province 
 

 

 21 

8. IMPACT ASSESSMENT RATINGS AND MITIGATION MEASURES 
 
8.1 Impact assessment 
 
Heritage impacts are categorised as: 
 

• Direct or physical impacts, implying alteration or destruction of heritage features within the 
project boundaries; 

• Indirect impacts, e.g. restriction of access or visual intrusion concerning the broader environment; 

• Cumulative impacts that are combinations of the above. 
 
Impact analysis of cultural heritage resources under threat of the proposed development, is based on 
the present understanding of the development and is summarised in Table 2 below:  
 
Table 2: Calculation of the impact on the identified heritage features 
 

Matjhabeng Phase 1 Power Lines and Substations 

Impact assessment: As no sites, features or objects of cultural heritage significance were identified on the 
project area, there would be no impact as a result of the proposed development 

 Without mitigation With mitigation 

Extent Site (1) Site (1) 

Duration Permanent (5) Permanent (5) 

Intensity Minor (2) Minor (2) 

Probability Very improbable (1) Very improbable (1) 

Significance Low (8) Low (1) 

Status (positive or negative) Negative Neutral 

Reversibility n/a n/a 

Irreplaceable loss of resources? No No 

Can impacts be mitigated n/a 

Mitigation: n/a 

Cumulative impact: None 

 
Matjhabeng Phase 2 Power Lines and Substations 

Impact assessment: As no sites, features or objects of cultural heritage significance were identified on the 
project area, there would be no impact as a result of the proposed development 

 Without mitigation With mitigation 

Extent Site (1) Site (1) 

Duration Permanent (5) Permanent (5) 

Intensity Minor (2) Minor (2) 

Probability Very improbable (1) Very improbable (1) 

Significance Low (8) Low (1) 

Status (positive or negative) Negative Neutral 

Reversibility n/a n/a 

Irreplaceable loss of resources? No No 

Can impacts be mitigated n/a 

Mitigation: n/a 

Cumulative impact: None 

 
 

8.2 Mitigation measures 
 

Mitigation: means to anticipate and prevent negative impacts and risks, then to minimise them, 
rehabilitate or repair impacts to the extent feasible. 

 
For the current projects, as no sites, features or objects of cultural significance were identified in the 
project area, no mitigation measures are proposed.  
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8.3 Alternatives assessment 
 
For the purpose of the development of the power lines and substations, the alternatives are rated as 
follows:  
 

• Phase 1: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations.  

 

• Phase 2: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations. 

 
 
 
9. MANAGEMENT MEASURES 
 
Heritage sites are fixed features in the environment, occurring within specific spatial confines. Any 
impact upon them is permanent and non-reversible. Those resources that cannot be avoided and that 
are directly impacted by the proposed development can be excavated/recorded and a management 
plan can be developed for future action. Those sites that are not impacted on can be written into the 
management plan, whence they can be avoided or cared for in the future. 
 
Sources of risk were considered with regards to development activities defined in Section 2(viii) of the 
NHRA that may be triggered and are summarised in Table 3A and 3B below. These issues formed the 
basis of the impact assessment described. The potential risks are discussed according to the various 
phases of the project below. 
 
 
9.1 Objectives  
 

• Protection of archaeological, historical and any other site or land considered being of cultural value 
within the project boundary against vandalism, destruction and theft. 

• The preservation and appropriate management of new discoveries in accordance with the NHRA, 
should these be discovered during construction activities. 

 
The following shall apply: 
 

• Known sites should be clearly marked in order that they can be avoided during construction 
activities. 

• The contractors and workers should be notified that archaeological sites might be exposed during 
the construction activities. 

• Should any heritage artefacts be exposed during excavation, work on the area where the artefacts 
were discovered, shall cease immediately and the Environmental Control Officer shall be notified 
as soon as possible; 

• All discoveries shall be reported immediately to a heritage practitioner so that an investigation and 
evaluation of the finds can be made.  Acting upon advice from these specialists, the Environmental 
Control Officer will advise the necessary actions to be taken; 

• Under no circumstances shall any artefacts be removed, destroyed or interfered with by anyone 
on the site; and 

• Contractors and workers shall be advised of the penalties associated with the unlawful removal of 
cultural, historical, archaeological or palaeontological artefacts, as set out in the National Heritage 
Resources Act (Act No. 25 of 1999), Section 51. (1). 

 
 
9.2 Control 
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In order to achieve this, the following should be in place: 
 

• A person or entity, e.g. the Environmental Control Officer, should be tasked to take responsibility 
for the heritage sites and should be held accountable for any damage. 

• Known sites should be located and isolated, e.g. by fencing them off. All construction workers 
should be informed that these are no-go areas, unless accompanied by the individual or persons 
representing the Environmental Control Officer as identified above.  

• In areas where the vegetation is threatening the heritage sites, e.g. growing trees pushing walls 
over, it should be removed, but only after permission for the methods proposed has been granted 
by SAHRA. A heritage official should be part of the team executing these measures. 

 
 
Table 3A: Construction Phase: Environmental Management Programme for the project 
 

Action required Protection of heritage sites, features and objects 

Potential Impact The identified risk is damage or changes to resources that are generally protected in 
terms of Sections 27, 28, 31, 32, 34, 35, 36 and 37 of the NHRA that may occur in the 
proposed project area. 

Risk if impact is not 
mitigated 

Loss or damage to sites, features or objects of cultural heritage significance   

Activity / issue Mitigation: Action/control Responsibility Timeframe 

1. Removal of 
Vegetation 
2. Construction of 
required infrastructure, 
e.g. access roads, water 
pipelines 

See discussion in Section 9.1 
above 

Environmental 
Control Officer 

During construction 
only 

Monitoring See discussion in Section 9.2 above 

 
Table 3B: Operation Phase: Environmental Management Programme for the project 
 

Action required Protection of heritage sites, features and objects 

Potential Impact It is unlikely that the negative impacts identified for pre-mitigation will occur if the 
recommendations are followed. 

Risk if impact is not 
mitigated 

Loss or damage to sites, features or objects of cultural heritage significance   

Activity / issue Mitigation: Action/control Responsibility Timeframe 

1. Removal of 
Vegetation 
2. Construction of 
required infrastructure, 
e.g. access roads, water 
pipelines 

See discussion in Section 9.1 
above 

Environmental 
Control Officer 

During construction 
only 

Monitoring See discussion in Section 9.2 above 

 
 
 
10. CONCLUSIONS AND RECOMMENDATIONS 
 
This report describes the methodology used, the limitations encountered, the heritage features that 
were identified and the recommendations and mitigation measures proposed relevant to this. It should 
be noted that the implementation of the mitigation measures is subject to SAHRA/PHRA’s approval.    
 
The cultural landscape qualities of the larger region surrounding the study area consists two 
components. The first is a limited Stone Age occupation, which in most cases clustered in the vicinity 
of the various water sources as well as preferred habitable areas such as hills and outcrops. This period, 
spanning many thousands of years, was followed by a much shorter Late Iron Age occupation and an 
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even shorter farming component. Urban centres that evolved as part of this latter period of occupation, 
e.g., Odendaalsrus, only came into being since the 1880s. 
 
Identified sites 
 
During the survey no sites, features or objects of cultural significance were identified that would be 
impacted on by the proposed development of the power lines and substations. 
 
Mitigation measures 
 
For the current projects, as no sites, features or objects of cultural significance were identified in the 
project area, no mitigation measures are proposed.  
 
Alternatives assessment 
 
For the purpose of the development of the power lines and substations, the alternatives are rated as 
follows:  
 

• Phase 1: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations.  

• Phase 2: From a heritage point of view, all alternatives are suitable for the proposed development 
of the power lines and substations. 

 
Legal requirements 
 
The legal requirements related to heritage specifically are specified in Section 3 of this report. For this 
proposed project, the assessment has determined that no sites, features or objects of heritage 
significance occur in the project area. If heritage features are identified during construction, as stated 
in the management recommendation, these finds would have to be assessed by a specialist, after which 
a decision will be made regarding the application for relevant permits. 
 
Reasoned opinion as to whether the proposed activity should be authorised: 
 

• From a heritage point of view, it is recommended that the proposed development be allowed to 
continue on acceptance of the proposed mitigation measures the conditions proposed below.  

 
Conditions for inclusion in the environmental authorisation: 
 

• The Palaeontological Sensitivity Map (http://www.sahra.org.za/sahris/map/palaeo) indicate that 
project area has a moderate sensitivity of fossil remains to be found and therefore a desktop 
palaeontological study is required.  

• Should archaeological sites or graves be exposed in other areas during construction work, it must 
immediately be reported to a heritage practitioner so that an investigation and evaluation of the 
finds can be made. 

 
  

http://www.sahra.org.za/sahris/map/palaeo
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11.3 Archival sources, maps, aerial photographs and websites 
 
1: 50 000 Topographic maps 
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https://csg.esri-southafrica.com 
https://screening.environment.gov.za/screeningtool 
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https://csg.esri-southafrica.com/
http://vmus.adu.org.za/
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12. ADDENDUM 
 
 
1. Indemnity and terms of use of this report 
 
The findings, results, conclusions and recommendations given in this report are based on the author’s 
best scientific and professional knowledge as well as available information. The report is based on 
survey and assessment techniques which are limited by time and budgetary constraints relevant to the 
type and level of investigation undertaken and the author reserve the right to modify aspects of the 
report including the recommendations if and when new information may become available from 
ongoing research or further work in this field, or pertaining to this investigation.  
 
Although all possible care is taken to identify all sites of cultural importance during the investigation of 
project areas, it is always possible that hidden or sub-surface sites could be overlooked during the 
study. The author of this report will not be held liable for such oversights or for costs incurred as a result 
of such oversights. 
 
Although the author exercises due care and diligence in rendering services and preparing documents, 
he accepts no liability and the client, by receiving this document, indemnifies the author against all 
actions, claims, demands, losses, liabilities, costs, damages and expenses arising from or in connection 
with services rendered, directly or indirectly by the author and by the use of the information contained 
in this document.  
 
This report must not be altered or added to without the prior written consent of the author. This also 
refers to electronic copies of this report which are supplied for the purposes of inclusion as part of other 
reports, including main reports. Similarly, any recommendations, statements or conclusions drawn 
from or based on this report must make reference to this report. If these form part of a main report 
relating to this investigation or report, this report must be included in its entirety as an appendix or 
separate section to the main report.  
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2. Assessing the significance of heritage resources and potential impacts 
 
A system for site grading was established by the NHRA and further developed by the South African 
Heritage Resources Agency (SAHRA 2007) and has been approved by ASAPA for use in southern Africa 
and was utilised during this assessment. 
 
 
2.1 Significance of the identified heritage resources 
 
According to the NHRA, Section 2(vi) the significance of a heritage sites and artefacts is determined by 
it aesthetic, architectural, historical, scientific, social, spiritual, linguistic or technical value in relation to 
the uniqueness, condition of preservation and research potential. It must be kept in mind that the 
various aspects are not mutually exclusive, and that the evaluation of any site is done with reference 
to any number of these. 
 
 
Matrix used for assessing the significance of each identified site/feature 
  

1. SITE EVALUATION 

1.1 Historic value 

Is it important in the community, or pattern of history  

Does it have strong or special association with the life or work of a person, group or organisation 
of importance in history 

 

Does it have significance relating to the history of slavery  

1.2 Aesthetic value  

It is important in exhibiting particular aesthetic characteristics valued by a community or cultural 
group 

 

1.3 Scientific value  

Does it have potential to yield information that will contribute to an understanding of natural or 
cultural heritage 

 

Is it important in demonstrating a high degree of creative or technical achievement at a particular 
period 

 

1.4 Social value  

Does it have strong or special association with a particular community or cultural group for social, 
cultural or spiritual reasons 

 

1.5 Rarity  

Does it possess uncommon, rare or endangered aspects of natural or cultural heritage  

1.6 Representivity  

Is it important in demonstrating the principal characteristics of a particular class of natural or 
cultural places or objects 

 

Importance in demonstrating the principal characteristics of a range of landscapes or 
environments, the attributes of which identify it as being characteristic of its class 

 

Importance in demonstrating the principal characteristics of human activities (including way of life, 
philosophy, custom, process, land-use, function, design or technique) in the environment of the 
nation, province, region or locality. 

 

2. Sphere of Significance  High Medium Low 

International     

National       

Provincial      

Regional       

Local     

Specific community    

3. Field Register Rating 

1. National/Grade 1: High significance - No alteration whatsoever without permit from SAHRA  

2. Provincial/Grade 2: High significance - No alteration whatsoever without permit from 
provincial heritage authority. 

 

3. Local/Grade 3A: High significance - Mitigation as part of development process not advised.  
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4. Local/Grade 3B: High significance - Could be mitigated and (part) retained as heritage 
register site 

 

5. Generally protected 4A: High/medium significance - Should be mitigated before destruction  

6. Generally protected 4B: Medium significance - Should be recorded before destruction  

7. Generally protected 4C: Low significance - Requires no further recording before destruction  

 
 
2.2 Significance of the anticipated impact on heritage resources 
 
All impacts identified during the HIA stage of the study will be classified in terms of their significance. 
Issues would be assessed in terms of the following criteria: 
 
Nature of the impact 
A description of what causes the effect, what will be affected and how it will be affected. 
 
Extent 
The physical extent, wherein it is indicated whether: 

• 1 - The impact will be limited to the site; 

• 2 - The impact will be limited to the local area; 

• 3 - The impact will be limited to the region; 

• 4 - The impact will be national; or 

• 5 - The impact will be international. 
 
Duration 
Here it should be indicated whether the lifespan of the impact will be: 

• 1 - Of a very short duration (0–1 years); 

• 2 - Of a short duration (2-5 years); 

• 3 - Medium-term (5–15 years); 

• 4 - Long term (where the impact will persist possibly beyond the operational life of the activity); or 

• 5 - Permanent (where the impact will persist indefinitely). 
 
Magnitude (Intensity) 
The magnitude of impact, quantified on a scale from 0-10, where a score is assigned: 

• 0 - Small and will have no effect; 

• 2 - Minor and will not result in an impact; 

• 4 - Low and will cause a slight impact; 

• 6 - Moderate and will result in processes continuing but in a modified way; 

• 8 - High, (processes are altered to the extent that they temporarily cease); or  

• 10 - Very high and results in complete destruction of patterns and permanent cessation of 
processes. 

 

Probability 
This describes the likelihood of the impact actually occurring and is estimated on a scale where: 

• 1 - Very improbable (probably will not happen); 

• 2 - Improbable (some possibility, but low likelihood); 

• 3 - Probable (distinct possibility); 

• 4 - Highly probable (most likely); or 

• 5 - Definite (impact will occur regardless of any prevention measures). 
 

Significance 
The significance is determined through a synthesis of the characteristics described above (refer to the 
formula below) and can be assessed as low, medium or high: 
 
S = (E+D+M) x P; where 
S = Significance weighting 
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E = Extent 
D = Duration 
M = Magnitude  
P = Probability  
 

Significance of impact 

Points Significant Weighting Discussion 

< 30 points Low 
Where this impact would not have a direct influence on the decision 
to develop in the area. 

31-60 points Medium 
Where the impact could influence the decision to develop in the area 
unless it is effectively mitigated. 

> 60 points High 
Where the impact must have an influence on the decision process to 
develop in the area. 

 
 
Confidence 
This should relate to the level of confidence that the specialist has in establishing the nature and degree 
of impacts. It relates to the level and reliability of information, the nature and degree of consultation 
with I&AP’s and the dynamic of the broader socio-political context. 

• High, where the information is comprehensive and accurate, where there has been a high degree 
of consultation and the socio-political context is relatively stable.  

• Medium, where the information is sufficient but is based mainly on secondary sources, where there 
has been a limited targeted consultation and socio-political context is fluid. 

• Low, where the information is poor, a high degree of contestation is evident and there is a state of 
socio-political flux. 

 
Status 

• The status, which is described as either positive, negative or neutral. 
 
Reversibility 

• The degree to which the impact can be reversed. 
 
Mitigation 

• The degree to which the impact can be mitigated. 
 
 

Nature:  

 Without mitigation With mitigation 

Construction Phase 

Probability   

Duration   

Extent   

Magnitude   

Significance   

Status (positive or negative)   

Operation Phase 

Probability   

Duration   

Extent   

Magnitude   

Significance   

Status (positive or negative)   

Reversibility   

Irreplaceable loss of resources?   

Can impacts be mitigated  
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3. Mitigation measures 
 

• Mitigation: means to anticipate and prevent negative impacts and risks, then to minimise them, 
rehabilitate or repair impacts to the extent feasible. 

 
Impacts can be managed through one or a combination of the following mitigation measures: 
 

• Avoidance 

• Investigation (archaeological) 

• Rehabilitation 

• Interpretation 

• Memorialisation 

• Enhancement (positive impacts) 
 
For the current study, the following mitigation measures are proposed, to be implemented only if any 
of the identified sites or features are to be impacted on by the proposed development activities: 
 

• (1) Avoidance/Preserve: This is viewed to be the primary form of mitigation and applies where any 
type of development occurs within a formally protected or significant or sensitive heritage context 
and is likely to have a high negative impact. This measure often includes the change / alteration of 
development planning and therefore impact zones in order not to impact on resources. The site 
should be retained in situ and a buffer zone should be created around it, either temporary (by 
means of danger tape) or permanently (wire fence or built wall).  Depending on the type of site, 
the buffer zone can vary from  

o 10 metres for a single grave, or a built structure, to  
o 50 metres where the boundaries are less obvious, e.g. a Late Iron Age site. 

 

• (2) Archaeological investigation/Relocation of graves: This option can be implemented with 
additional design and construction inputs. This is appropriate where development occurs in a 
context of heritage significance and where the impact is such that it can be mitigated. Mitigation 
is to excavate the site by archaeological techniques, document the site (map and photograph) and 
analyse the recovered material to acceptable standards. This can only be done by a suitably 
qualified archaeologist. 

o This option should be implemented when it is impossible to avoid impacting on an 
identified site or feature. 

o This also applies for graves older than 60 years that are to be relocated. For graves 
younger than 60 years a permit from SAHRA is not required. However, all other legal 
requirements must be adhered to.   

▪ Impacts can be beneficial – e.g. mitigation contribute to knowledge 
 

• (3) Rehabilitation: When features, e.g. buildings or other structures are to be re-used. 
Rehabilitation is considered in heritage management terms as an intervention typically involving 
the adding of a new heritage layer to enable a new sustainable use.  

o The heritage resource is degraded or in the process of degradation and would benefit 
from rehabilitation. 

o Where rehabilitation implies appropriate conservation interventions, i.e. adaptive reuse, 
repair and maintenance, consolidation and minimal loss of historical fabric. 

▪ Conservation measures would be to record the buildings/structures as they are 
(at a particular point in time). The records and recordings would then become 
the ‘artefacts’ to be preserved and managed as heritage features or (movable) 
objects. 

▪ This approach automatically also leads to the enhancement of the sites or 
features that are re-used. 
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• (4) Mitigation is also possible with additional design and construction inputs. Although linked to 
the previous measure (rehabilitation) a secondary though ‘indirect’ conservation measure would 
be to use the existing architectural ‘vocabulary' of the structure as guideline for any new designs.  

o The following principle should be considered: heritage informs design.  
▪ This approach automatically also leads to the enhancement of the sites or 

features that are re-used.  
 

• (5) No further action required: This is applicable only where sites or features have been rated to 
be of such low significance that it does not warrant further documentation, as it is viewed to be 
fully documented after inclusion in this report.    

o Site monitoring during development, by an ECO or the heritage specialist are often added 
to this recommendation in order to ensure that no undetected heritage/remains are 
destroyed. 
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4. Relocation of graves 
 
If the graves are younger than 60 years, an undertaker can be contracted to deal with the exhumation 
and reburial. This will include public participation, organising cemeteries, coffins, etc. They need 
permits and have their own requirements that must be adhered to.  
 
If the graves are older than 60 years old or of undetermined age, an archaeologist must be in 
attendance to assist with the exhumation and documentation of the graves. This is a requirement by 
law. 
 
Once it has been decided to relocate particular graves, the following steps should be taken: 
 

• Notices of the intention to relocate the graves need to be put up at the burial site for a period of 
60 days. This should contain information where communities and family members can contact the 
developer/archaeologist/public-relations officer/undertaker. All information pertaining to the 
identification of the graves needs to be documented for the application of a SAHRA permit. The 
notices need to be in at least 3 languages, English, and two other languages. This is a requirement 
by law. 

• Notices of the intention needs to be placed in at least two local newspapers and have the same 
information as the above point. This is a requirement by law. 

• Local radio stations can also be used to try contact family members. This is not required by law, 
but is helpful in trying to contact family members. 

• During this time (60 days) a suitable cemetery need to be identified close to the development area 
or otherwise one specified by the family of the deceased. 

• An open day for family members should be arranged after the period of 60 days so that they can 
gather to discuss the way forward, and to sort out any problems. The developer needs to take the 
families requirements into account. This is a requirement by law.   

• Once the 60 days has passed and all the information from the family members have been received, 
a permit can be requested from SAHRA. This is a requirement by law.  

• Once the permit has been received, the graves may be exhumed and relocated. 

• All headstones must be relocated with the graves as well as any items found in the grave. 
 
 
Information needed for the SAHRA permit application 
 

• The permit application needs to be done by an archaeologist. 

• A map of the area where the graves have been located. 

• A survey report of the area prepared by an archaeologist. 

• All the information on the families that have identified graves. 

• If graves have not been identified and there are no headstones to indicate the grave, these are 
then unknown graves and should be handled as if they are older than 60 years. This information 
also needs to be given to SAHRA. 

• A letter from the landowner giving permission to the developer to exhume and relocate the graves. 

• A letter from the new cemetery confirming that the graves will be reburied there. 

• Details of the farm name and number, magisterial district and GPS coordinates of the gravesite. 
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5. Curriculum vitae 
 
Johan Abraham van Schalkwyk 
 
Personal particulars 
Date of birth:   14 April 1952 
Identity number:  520414 5099 08 4 
Marital status:  Married; one daughter 
Nationality:  South African 
 
Current address: home 
62 Coetzer Ave, Monument Park, Pretoria, 0181 
Mobile: 076 790 6777; E-mail: jvschalkwyk@mweb.co.za 
 
Qualifications 
1995 DLitt et Phil (Anthropology), University of South Africa 
1985 MA (Anthropology), University of Pretoria 
1981 BA (Hons), Anthropology, University of Pretoria 
1979 Post Graduate Diploma in Museology, University of Pretoria 
1978 BA (Hons), Archaeology, University of Pretoria 
1976 BA, University of Pretoria 
 
Non-academic qualifications 
12th HSRC-School in Research Methodology - July 1990 
Dept. of Education and Training Management Course - June 1992 
Social Assessment Professional Development Course - 1994 
Integrated Environmental Management Course, UCT - 1994 
 
Professional experience 
Private Practice 
2017 - current: Professional Heritage Consultant 
 
National Museum of Cultural History 
1992 - 2017: Senior researcher: Head of Department of Research. Manage an average of seven 

researchers in this department and supervise them in their research projects. Did various 
projects relating to Anthropology and Archaeology in Limpopo Province, Mpumalanga, North 
West Province and Gauteng. Headed the Museum’s Section for Heritage Impact Assessments. 

1978 - 1991: Curator of the Anthropological Department of the Museum. Carried out extensive 
fieldwork in both anthropology and archaeology  

 
Department of Archaeology, University of Pretoria 
1976 - 1977: Assistant researcher responsible for excavations at various sites in Limpopo Province and 

Mpumalanga. 
 
Awards and grants 
1. Hanisch Book Prize for the best final year Archaeology student, University of Pretoria - 1976. 
2. Special merit award, National Cultural History Museum - 1986. 
3. Special merit award, National Cultural History Museum - 1991. 
4. Grant by the Department of Arts, Culture, Science and Technology, to visit the various African 
countries to study museums, sites and cultural programmes - 1993. 
5. Grant by the USA National Parks Service, to visit the United States of America to study museums, 
sites, tourism development, cultural programmes and impact assessment programmes - 1998. 
6. Grant by the USA embassy, Pretoria, under the Bi-national Commission Exchange Support Fund, to 
visit cultural institutions in the USA and to attend a conference in Charleston - 2000. 
7. Grant by the National Research Foundation to develop a model for community-based tourism - 2001.  

mailto:jvschalkwyk@mweb.co.za


Phase 1 Cultural Heritage Assessment                   Matjhabeng Solar PV Phase 1 & 2 Powerlines, Free State Province 
 

 

 35 

8. Grant by the National Research Foundation to develop a model for community-based tourism - 2013. 
In association with RARI, Wits University.  
 
Publications 
Published more than 70 papers, mostly in scientifically accredited journals, but also as chapters in 
books. 
 
Conference Contributions 
Regularly presented papers at conferences, locally as well as internationally, on various research topics, 
ranging in scope from archaeology, anthropological, historical, cultural historical and tourism 
development. 
 
Heritage Impact Assessments 
Since 1992, I have done more than 2000 Phase 1 and Phase 2 impact assessments (archaeological, 
anthropological, historical and social) for various government departments and developers. Projects 
include environmental management frameworks, roads, pipeline-, and power line developments, 
dams, mining, water purification works, historical landscapes, refuse dumps and urban developments.   
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Declaration of Independence  

I, Elize Butler, declare that – 

General declaration: 

• I act as the independent palaeontological 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 palaeontological impact assessments, 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 will take into account, to the extent possible, the matters listed in section 38 of the 

NHRA when preparing the application and any report relating to the application;  

• 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; 

• I will ensure that information containing all relevant facts in respect of the 

application is distributed or made available to interested and affected parties and 

the public and that participation by interested and affected parties is facilitated in 

such a manner that all interested and affected parties will be provided with a 

reasonable opportunity to participate and to provide comments on documents that 

are produced to support the application; 

• I will provide the competent authority with access to all information at my disposal 

regarding the application, whether such information is favorable to the applicant or 

not 

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

• I will perform all other obligations as expected a palaeontological specialist in terms 

of the Act and the constitutions of my affiliated professional bodies; and 

• I realize that a false declaration is an offense in terms of regulation 71 of the 

Regulations and is punishable in terms of section 24F of the NEMA.  

 

Disclosure of Vested Interest  

I do not have and will not have any vested interest (either business, financial, personal or other) 

in the proposed activity proceeding other than remuneration for work performed in terms of the 

Regulations. 
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PALAEONTOLOGICAL CONSULTANT:  Banzai Environmental (Pty) Ltd 

CONTACT PERSON:     Elize Butler 

       Tel: +27 844478759 

Email: elizebutler002@gmail.com 

SIGNATURE:   
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This Palaeontological Impact Assessment report has been compiled considering the National 

Environmental Management Act 1998 (NEMA) and Environmental Impact Regulations 2014 as 

amended, requirements for specialist reports, Appendix 6, as indicated in the table below. 

Table 1 - NEMA Table 

Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

1.(1) (a) (i) Details of the specialist who prepared the report 

Page ii and Section 2 

of Report – Contact 

details and company 

and Appendix A 

- 

(ii) The expertise of that person to compile a specialist 

report including a curriculum vitae 

Section 2 – refer to 

Appendix A 

- 

(b) A declaration that the person is independent in a form 

as may be specified by the competent authority 
Page ii of the report 

- 

(c) An indication of the scope of, and the purpose for 

which, the report was prepared 
Section 4 – Objective 

- 

(cA) An indication of the quality and age of base data 

used for the specialist report 

Section 5 – 

Geological and 

Palaeontological 

history 

- 

(cB) a description of existing impacts on the site, 

cumulative impacts of the proposed development 

and levels of acceptable change; 

Section 9 

- 

(d) The duration, date and season of the site 

investigation and the relevance of the season to the 

outcome of the assessment 

Desktop Assessment 

 

(e) a description of the methodology adopted in 

preparing the report or carrying out the specialised 

process inclusive of equipment and modelling used 

Section 7 Approach 

and Methodology 

- 

(f) 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; Section 1 and 10 

 

(g) An identification of any areas to be avoided, including 

buffers Section 1 and 10 

 

(h) 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; 

Section 5 – 

Geological and 

Palaeontological 

history 
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Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

(i) A description of any assumptions made and any 

uncertainties or gaps in knowledge;  

Section 7.1 – 

Assumptions and 

Limitation 

- 

(j) A description of the findings and potential implications 

of such findings on the impact of the proposed 

activity, including identified alternatives, on the 

environment 

Section 1 and 10 

 

(k) Any mitigation measures for inclusion in the EMPr Section 1 and 10  

(l) Any conditions for inclusion in the environmental 

authorisation 
 

None 

required 

(m) Any monitoring requirements for inclusion in the 

EMPr or environmental authorisation 
 

None 

required 

(n)(i) A reasoned opinion as to whether the proposed 

activity, activities or portions thereof should be 

authorised and 

Section 1 and 10  

(n)(iA) A reasoned opinion regarding the acceptability 

of the proposed activity or activities; and 

 

(n)(ii) If the opinion is that the proposed activity, 

activities 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 

Section 1 and 10 

- 

(o) A description of any consultation process that was 

undertaken during the course of carrying out the 

study N/A 

Not 

applicable. A 

public 

consultation 

process will 

be conducted 

as part of the 

EIA and EMPr 

process. 

(p) A summary and copies if any comments that were 

received during any consultation process N/A  

(q) Any other information requested by the competent 

authority.  N/A 

Not 

applicable. 

(2) Where a government notice by the Minister provides for 

any protocol or minimum information requirement to be 

Section 3 compliance 

with SAHRA 

guidelines 
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Requirements of Appendix 6 – GN R326 EIA 

 Regulations of 7 April 2017 

Relevant section in 

report 

Comment 

where not 

applicable. 

applied to a specialist report, the requirements as indicated 

in such notice will apply. 
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EXECUTIVE SUMMARY 

 

Banzai Environmental was appointed by Nemai Consulting to conduct the Palaeontological 

Desktop Assessment (PDA) assessing the proposed Matjhabeng Solar Phase 1 and Phase 2 

Power Lines. The National Heritage Resources Act (No 25 of 1999, section 38) (NHRA), states 

that a Palaeontological Impact Assessment (PIA) is necessary to determine if fossil material is 

present within the planned development. This study is therefore necessary to evaluate the 

effect of the construction on the palaeontological heritage. 

 

The Phase 1 and Phase 2 Power Lines are primarily underlain by Caenozoic Superficial 

Sediments as well as the Bothaville Formation (Ventersdorp Supergroup, Ecca Group, Karoo 

Supergroup) in the north of Phase 2 Site. According to the PalaeoMap of South African Heritage 

Resources Information System the Palaeontological Sensitivity of the Late Cenozoic Superficial 

Sediments and Bothaville Formation is moderate (Almond and Pether 2008, SAHRIS website). 

For this reason, it is considered that the proposed Solar development is deemed appropriate 

and feasible and will not lead to detrimental impacts on the palaeontological resources of the 

area. It is consequently recommended that no further palaeontological heritage studies, ground 

truthing and/or specialist mitigation are required pending the discovery of newly discovered 

fossils.  

 

If fossil remains are discovered during any phase of construction the Environmental Control 

Officer (ECO) in charge of these developments must be informed immediately. These 

discoveries ought to be protected (if possible, in situ) and the ECO must report to SAHRA 

(Contact details: SAHRA, 111 Harrington Street, Cape Town. PO Box 4637, Cape Town 8000, 

South Africa. Tel: 021 462 4502. Fax: +27 (0)21 462 4509. Web: www.sahra.org.za) so that 

correct mitigation (recording and collection) can be carry out by a paleontologist. 

 

 

 

  

http://www.sahra.org.za/
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1 INTRODUCTION 

The following information was provided by Nemai Consulting 

Electricity generation sources need to be diversified to ensure security of supply and reduction in the 

carbon footprint created by the current heavy reliance of South Africa on coal to produce electricity.  

 

SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 400 MW 

Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery Energy Storage System (BESS), which 

is located north and south of the town of Odendaalsrus in the Free State Province. The proposed Project 

will be developed to serve the Matjhabeng Local Municipality’s energy requirements and will generate 

power for delivery to the local/national grid. 

 

This project is divided into the two PV Solar Plants as well as a grid connection from the PV solar plants 

to existing Eskom 132 kV distribution system. Please note that this desktop study is for the 

Palaeontological Assessment of the PV Solar grid connection from the PV solar plants to 

existing Eskom 132 kV distribution system. 

 

The electricity generated by the proposed Project will be injected into the existing Eskom 132 kV 

distribution system as follows: 

• Phase 1: 

o New 132kV power lines between the on-site substation and the grid connection point 

at the existing Eskom Euclid Substation located to the south-east of the Phase 1 Site. 

• Phase 2: 

o Northern and western blocks – new 132kV power lines between the on-site substations 

and the grid connection points at the existing Eskom Grootkop Substation located to 

the north of the Phase 2 Site; and 

o South-eastern block – new 132kV power line between the on-site substation and the 

grid connection point at the existing Eskom Geduld Substation located to the south-

east of the Phase 2 Site. 
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Power Line alternatives considered for the Matjhabeng project is indicated below  

 

Table 2: Power line alternatives  

Phases 
Project 

Components 
Alternatives 

Phase 1 Power Lines 
Substation Option 1 & 
associated power line route 

Substation Option 2 & 
associated power line route 

Phase 2 Power Lines 

Substation Western Block 
Option 1 & associated power 
line route 

Substation Western Block 
Option 2 & associated power 
line route 

Power lines to Geduld 
Substation - Option 1 

Power lines to Geduld 
Substation - Option 2 

 

Nemai Consulting (Pty) Ltd was appointed by SunElex as the independent Environmental Assessment 

Practitioner (EAP) to apply for Environmental Authorisation for the proposed Project in terms of NEMA. 
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Figure 1: Matjihabeng Solar Phase 1 Power lines  
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Figure 2: Matjhabeng Solar Phase 2 Power Lines 
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Figure 3:Localities of the proposed PV plants and grid connections 
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2 QUALIFICATIONS AND EXPERIENCE OF THE AUTHOR 

The current study has been conducted by Mrs Elize Butler. She has conducted approximately 300 

palaeontological impact assessments for developments in the Free State, KwaZulu-Natal, Eastern, 

Central, and Northern Cape, Northwest, Gauteng, Limpopo, and Mpumalanga. She has an MSc 

(cum laude) in Zoology (specializing in Palaeontology) from the University of the Free State, South 

Africa and has been working in Palaeontology for more than twenty-five years. She has experience 

in locating, collecting, and curating fossils, including exploration field trips in search of new localities 

in the Karoo Basin. She has been a member of the Palaeontological Society of South Africa (PSSA) 

since 2006 and has been conducting PIAs since 2014. 

 

3 LEGISLATION 

3.1 National Heritage Resources Act (25 of 1999) 

Cultural Heritage in South Africa, includes all heritage resources, is protected by the National 

Heritage Resources Act (Act 25 of 1999) (NHRA).  Heritage resources as defined in Section 3 of 

the Act include “all objects recovered from the soil or waters of South Africa, including 

archaeological and palaeontological objects and material, meteorites and rare geological 

specimens”.  

 

Palaeontological heritage is unique and non-renewable and is protected by the NHRA.  

Palaeontological resources may not be unearthed, broken moved, or destroyed by any 

development without prior assessment and without a permit from the relevant heritage resources 

authority as per section 35 of the NHRA. 

 

This Palaeontological Impact Assessment forms part of the Heritage Impact Assessment (HIA) and 

adhere to the conditions of the Act.  According to Section 38 (1), a HIA is required to assess any 

potential impacts to palaeontological heritage within the development footprint where: 

▪ the construction of a road, wall, power line, pipeline, canal or other similar form of linear 

development or barrier exceeding 300m in length;  

▪  the construction of a bridge or similar structure exceeding 50m in length;  

▪  any development or other activity which will change the character of a site— 

a. (exceeding 5 000 m2 in extent; or  

b. involving three or more existing erven or subdivisions thereof; or  

c. involving three or more erven or divisions thereof which have been consolidated 

within the past five years; or  
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d. the costs of which will exceed a sum set in terms of regulations by SAHRA or a 

provincial heritage resources authority   

e. the re-zoning of a site exceeding 10 000m² in extent;  

▪ or any other category of development provided for in regulations by SAHRA or a Provincial 

heritage resources authority OBJECTIVE 

The objective of a Palaeontological Impact Assessment (PIA) is to determine the impact of the 

development on potential palaeontological material at the site.  

 

According to the “SAHRA APM Guidelines: Minimum Standards for the Archaeological and 

Palaeontological Components of Impact Assessment Reports” the aims of the PIA are: 1) to 

identify the palaeontological status of the exposed as well as rock formations just below the surface 

in the development footprint 2) to estimate the palaeontological importance of the formations 3) 

to determine the impact on fossil heritage; and 4) to recommend how the developer ought to protect 

or mitigate damage to fossil heritage.  

The terms of reference of a PIA are as follows: 

General Requirements: 

▪ Adherence to the content requirements for specialist reports in accordance with Appendix 

6 of the EIA Regulations 2014, as amended;  

▪ Adherence to all applicable best practice recommendations, appropriate legislation and 

authority requirements; 

▪ Submit a comprehensive overview of all appropriate legislation, guidelines; 

▪ Description of the proposed project and provide information regarding the developer and 

consultant who commissioned the study;  

▪ Description and location of the proposed development and provide geological and 

topographical maps; 

▪ Provide Palaeontological and geological history of the affected area; 

▪ Identification sensitive areas to be avoided (providing shapefiles/kmls) in the proposed 

development; 

▪ Evaluation of the significance of the planned development during the Pre-construction, 

Construction, Operation, Decommissioning Phases and Cumulative impacts. Potential 

impacts should be rated in terms of the direct, indirect and cumulative: 

a. Direct impacts are impacts that are caused directly by the activity and generally 

occur at the same time and at the place of the activity.  

b. Indirect impacts of an activity are indirect or induced changes that may occur as 

a result of the activity. 

c. Cumulative impacts are impacts that result from the incremental impact of the 

proposed activity on a common resource when added to the impacts of other past, 

present or reasonably foreseeable future activities.  

▪ Fair assessment of alternatives (infrastructure alternatives have been provided); 
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▪ Recommend mitigation measures to minimise the impact of the proposed development; 

and 

▪ Implications of specialist findings for the proposed development (such as permits, licenses 

etc).  

 

4 GEOLOGICAL AND PALAEONTOLOGICAL HISTORY 

 The surface geology of the proposed Matjhabeng PV Solar grid connection is depicted on the 1:25 

000 2726 Kroonstad (2000) Geological Map (Council for Geosciences). Phase 1 and Phase 2 PV 

Power Lines are primarily underlain by Caenozoic Superficial Sediments as well as the Bothaville 

Formation (Ventersdorp Supergroup, Ecca Group, Karoo Supergroup) in the north of Phase 2 

(Figure 3). According to the PalaeoMap of South African Heritage Resources Information System 

the Palaeontological Sensitivity of the Late Cenozoic Superficial Sediments and Bothaville 

Formation is moderate (Almond and Pether 2008, SAHRIS website). 

 
The Quaternary superficial deposits are the youngest geological deposits formed during the most 

recent geological period (approximately 2.6 million years ago to present). The rocks and sediments 

are found at or near the Earth’s surface. Most of the superficial deposits are unconsolidated 

sediments and consist of clay, gravel, sand, silt, that form relatively thin, discontinuous patches of 

sediments or larger spreads onshore. These sediments comprise of beach sand, channel, 

floodplain and stream deposits, talus gravels and glacial drift sediments. 

 

The Quaternary deposits are of most importance due to the palaeoclimatic changes that are 

reflected in the different geological formations (Hunter et al., 2006). During the climate fluctuations 

in the Cenozoic Era most geomorphologic features in southern Africa where formed (Maud, 2012). 

Barnosky (2005) indicated that various warming and cooling events occurred in the Cenozoic but 

states that climatic changes during the Quaternary Period, specifically the last 1.8 Ma, were the 

most drastic climate changes relative to all climate variations in the past. Climate variations that 

occurred in the Quaternary Period were both drier and wetter than the present and resulted in 

changes in river flow patterns, sedimentation processes and vegetation variation (Tooth et al., 

2004). 

 

Quaternary fossil assemblages are generally rare and low in diversity and occur over a wide-

ranging geographic area. These fossil assemblages may in some cases occur in extensive alluvial 

and colluvial deposits cut by dongas. In the past palaeontologists did not focus on Caenozoic 

superficial deposits although they sometimes comprise of significant fossil deposits. These fossil 

assemblages resemble modern animals and may comprise of mammalian teeth, bones and horn 

corns, reptile skeletons and fragments of ostrich eggs. Microfossils, non-marine mollusc shells are 

also known from Quaternary deposits. Plant material such as foliage, wood, pollens and peats are 
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recovered as well as trace fossils like vertebrate tracks, burrows, termitaria (termite heaps/ 

mounds) and rhizoliths (root casts).  

 

The best exposures of the Ventersdorp Supergroup are in the North West Province, Northern Cape 

Province as well as Gauteng and southern Botswana. This Supergroup consists of the 

Kliprivierberg Group (oldest) which is overlain by the Platberg Group, followed by the sedimentary 

Bothaville Formation and the volcanic Allanridge Formation (uppermost Vensterdorp unit, youngest 

Formation). The Klipriviersberg Group consist of Basic and acid volcanics with subordinate 

siliciclastic sediments.  

 

The Bothaville formation consists of conglomerate and quartzites. The conglomerates are found at 

the base of the formation and consists of rounded boulders and pebbles of chert, banded iron 

formation granite, quarts, quartzite, tuff lava and quarts porphyry of Ventersdorp and older 

formations. The ancient basement rocks, including the Bothaville Formation, are not known to be 

fossiliferous. 

 

 
.  



 

Palaeontological Desktop Assessment for the Proposed Matjhabeng Solar: Phase 1 and Phase 2 -Power lines         Page 10  

 

 

Figure 4: Extract of the 1:250 000 2724 Kroonstad Geological Map (Council of Geoscience) indicating the proposed development.  

Surface geology indicates that the development footprint is underlain by the Late Cenozoic Superficial Sediments as well as a small portion of the Bothaville 

Formation (Ventersdorp Supergroup, Ecca Group, Karoo Supergroup). The grid connection of Phase 1 is indicated in black and Phase 2 in blue. Map drawn by 

QGIS 2.18
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Legend to Map and short explanation. 

Qs -Yellow - Quaternary Superficial Sediments- aeolian sand 

Rb- Dark Green- Quartzite Conglomerate and greywacke 

 

Mining activity 

Au Gold 

Ag Silwer 

U Uranium 

He Helium 
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Figure 5: Extract of the 1 in 250 000 SAHRIS PalaeoMap map (Council of Geosciences). 

Approximate location of the proposed development is indicated in red. 

 

 

Colour Sensitivity Required Action 

RED VERY HIGH field assessment and protocol for finds is 

required 

ORANGE/YELLOW HIGH desktop study is required and based on the 

outcome of the desktop study; a field 

assessment is likely 

GREEN MODERATE desktop study is required 

BLUE LOW no palaeontological studies are required 

however a protocol for finds is required 

GREY INSIGNIFICANT/ZERO no palaeontological studies are required 

WHITE/CLEAR UNKNOWN these areas will require a minimum of a desktop 

study. As more information comes to light, 

SAHRA will continue to populate the map. 

 

According to the SAHRIS Palaeosensitivity Map (Figure 5) there is a moderate chance of finding 

fossils in the green area.  
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5 GEOGRAPHICAL LOCATION OF THE SITE 

 The Project is situated in the north-western part of the Free State Province and falls within the 

Matjhabeng Local Municipality and Lejweleputswa District Municipality. Phase 1 is located south of 

Odendaalsrus and is situated on Portion 2 of the Farm Kalkkuil 153. Phase 2 is situated north of 

Odendaalsrus  and located on Portion 0 of the Farm Dolly 404, Portion 0 of the Farm Ophir 405, 

Remaining Extent of the Farm Paleis-Heuvel 323, Portion 3 of the Farm Paleis-Heuvel 323, in the 

Free State. 

 

The sites are accessible from the south and north via the R30 arterial road (crossing both sites) and 

from the east and west via the R34 arterial road.  

 

6 METHODS 

The aim of a desktop study is to evaluate the risk to palaeontological heritage in the proposed 

development. This include all trace fossils and fossils. All available information is consulted to compile 

a desktop study and includes: Palaeontological Impact Assessment reports in the same area; aerial 

photos and Google Earth images, topographical as well as geological maps. 

 

6.1 Assumptions and Limitations 

The focal point of geological maps is the geology of the area and the sheet explanations were not 

meant to focus on palaeontological heritage. Many inaccessible regions of South Africa have never 

been reviewed by palaeontologists and data is generally based on aerial photographs alone. Locality 

and geological information of museums and universities databases have not been kept up to date or 

data collected in the past have not always been accurately documented.  

 

Comparable Assemblage Zones in other areas is sourced to provide information on the existence of 

fossils in an area which was not documented in the past. When using similar Assemblage Zones and 

geological formations for Desktop studies it is generally assumed that exposed fossil heritage is 

present within the footprint. A field-assessment will thus improve the accuracy of the desktop 

assessment. 

 

7 ADDITIONAL INFORMATION CONSULTED 

In compiling this report the following sources were consulted:  

▪ Geological map 1:100 000, Geology of the Republic of South Africa (Visser 1984);  

▪ 1: 250 000 2724 Kroonstad Geological Map (Council of Geoscience); 
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▪ A Google Earth map with polygons of the proposed development was obtained from Nemai 

Consulting. 

 

8 IMPACT ASSESSMENT METHODOLOGY 

8.1 Impact Rating System  

Impact assessment must take account of the nature, scale and duration of impacts on the 

environment whether such impacts are positive or negative. Each impact is also assessed 

according to the following project phases:  

• Construction  

• Operation  

• Decommissioning  

 

Where necessary, the proposal for mitigation or optimisation of an impact should be detailed. A 

brief discussion of the impact and the rationale behind the assessment of its significance should 

also be included. The rating system is applied to the potential impacts on the receiving environment 

and includes an objective evaluation of the mitigation of the impact. In assessing the significance of 

each impact the following criteria is used:  

 

Table 3: The rating system 

 

NATURE  

Include a brief description of the impact of environmental parameter being assessed in the context of 

the project. This criterion includes a brief written statement of the environmental aspect being 

impacted upon by a particular action or activity.  

GEOGRAPHICAL EXTENT  

This is defined as the area over which the impact will be experienced.  

1  Site  The impact will only affect the site.  

2  Local/district  Will affect the local area or district.  

3  Province/region  Will affect the entire province or region.  

4  International and National  Will affect the entire country.  

PROBABILITY  

This describes the chance of occurrence of an impact.  

1  Unlikely  The chance of the impact occurring is extremely low 

(Less than a 25% chance of occurrence).  

2  Possible  The impact may occur (Between a 25% to 50% chance 

of occurrence).  
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3  Probable  The impact will likely occur (Between a 50% to 75% 

chance of occurrence).  

4  Definite  Impact will certainly occur (Greater than a 75% chance of 

occurrence).  

 

Table 1 Continues 

DURATION  

This describes the duration of the impacts. Duration indicates the lifetime of the impact as a result 

of the proposed activity.  

1  Short term  The impact will either disappear with mitigation or will be 

mitigated through natural processes in a span shorter 

than the construction phase (0 – 1 years), or the impact 

will last for the period of a relatively short construction 

period and a limited recovery time after construction, 

thereafter it will be entirely negated (0 – 2 years).  

2          Medium term The impact will continue or last for some time after the 

construction phase but will be mitigated by direct human 

action or by natural processes thereafter (2 – 10 years).  

3  Long term  The impact and its effects will continue or last for the 

entire operational life of the development, but will be 

mitigated by direct human action or by natural processes 

thereafter (10 – 30 years).  

4  Permanent  The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not occur 

in such a way or such a time span that the impact can be 

considered indefinite.  

INTENSITY/ MAGNITUDE  

Describes the severity of an impact.  

1  Low  Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible.  

2  Medium  Impact alters the quality, use and integrity of the 

system/component but system/component still continues 

to function in a moderately modified way and maintains 

general integrity (some impact on integrity).  

3  High  Impact affects the continued viability of the system/ 

component and the quality, use, integrity and functionality 

of the system or component is severely impaired and may 

temporarily cease. High costs of rehabilitation and 

remediation.  
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4  Very high  Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component permanently 

ceases and is irreversibly impaired. Rehabilitation and 

remediation often impossible. If possible rehabilitation 

and remediation often unfeasible due to extremely high 

costs of rehabilitation and remediation.  

 

Table 1 Continues 

REVERSIBILITY  

This describes the degree to which an impact can be successfully reversed upon completion of the 

proposed activity.  

1  Completely reversible  The impact is reversible with implementation of minor 

mitigation measures.  

2  Partly reversible  The impact is partly reversible but more intense mitigation 

measures are required.  

3  Barely reversible  The impact is unlikely to be reversed even with intense 

mitigation measures.  

4  Irreversible  The impact is irreversible and no mitigation measures 

exist.  

IRREPLACEABLE LOSS OF RESOURCES  

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 

activity.  

1  No loss of resource  The impact will not result in the loss of any resources.  

2  Marginal loss of resource  The impact will result in marginal loss of resources.  

3  Significant loss of resources  The impact will result in significant loss of resources.  

4  Complete loss of resources  The impact is result in a complete loss of all resources.  

CUMULATIVE EFFECT  

This describes the cumulative effect of the impacts. A cumulative impact is an effect which in itself 

may not be significant but may become significant if added to other existing or potential impacts 

emanating from other similar or diverse activities as a result of the project activity in question.  

1  Negligible cumulative impact  The impact would result in negligible to no cumulative 

effects.  

2  Low cumulative impact  The impact would result in insignificant cumulative 

effects.  

3  Medium cumulative impact  The impact would result in minor cumulative effects.  

4  High cumulative impact  The impact would result in significant cumulative effects  
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Table 1 Continues 

SIGNIFICANCE  

Significance is determined through a synthesis of impact characteristics. Significance is an indication 

of the importance of the impact in terms of both physical extent and time scale, and therefore indicates 

the level of mitigation required. The calculation of the significance of an impact uses the following 

formula:  

(Extent (1) + probability (2) + reversibility (4) + irreplaceability (4) + duration (4) + cumulative 

effect (2)) x magnitude/intensity (2).  

The summation of the different criteria will produce a non-weighted value. By multiplying this value 

with the magnitude/intensity, the resultant value acquires a weighted characteristic which can be 

measured and assigned a significance rating.  

 

Points  Impact significance rating  Description  

6 to 28  Negative low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation.  

6 to 28  Positive low impact  The anticipated impact will have minor positive effects.  

29 to 50  Negative medium impact  The anticipated impact will have moderate negative 

effects and will require moderate mitigation measures.  

29 to 50  Positive medium impact  The anticipated impact will have moderate positive 

effects.  

51 to 73  Negative high impact  The anticipated impact will have significant effects and 

will require significant mitigation measures to achieve an 

acceptable level of impact.  

51 to 73  Positive high impact  The anticipated impact will have significant positive 

effects.  

74 to 96  Negative very high impact  The anticipated impact will have highly significant effects 

and are unlikely to be able to be mitigated adequately. 

These impacts could be considered "fatal flaws".  

74 to 96  Positive very high impact  The anticipated impact will have highly significant positive  

 

 

9 FINDINGS AND RECOMMENDATIONS  

  Phase 1 and Phase 2 PV grid connections are primarily underlain by Caenozoic Superficial 

Sediments as well as a very small portion of the Bothaville Formation (Ventersdorp Supergroup, Ecca 

Group, Karoo Supergroup) in the north of Phase 2. According to the PalaeoMap of South African 

Heritage Resources Information System the Palaeontological Sensitivity of the Late Cenozoic 

Superficial Sediments and Bothaville Formation is moderate (Almond and Pether 2008, SAHRIS 

website). 
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Loss of fossil heritage will be a negative impact. Only the site will be affected by the proposed 

development. The expected duration of the impact is assessed as potentially permanent to long term.  

In the absence of mitigation procedures, the damage or destruction of any palaeontological materials 

will be permanent. Impacts on palaeontological heritage during the construction phase could 

potentially occur but are regarded as having a medium probability. The significance of the impact 

occurring will be medium. 

. 
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Appendix A – Elize Butler CV 

 

CURRICULUM VITAE 

ELIZE BUTLER 

PROFESSION:   Palaeontologist 

YEARS’ EXPERIENCE:  26 years in Palaeontology 

  

EDUCATION:     B.Sc Botany and Zoology, 1988 

     University of the Orange Free State  

 

     B.Sc (Hons) Zoology, 1991 

     University of the Orange Free State 

 

     Management Course, 1991 

     University of the Orange Free State 

      

M. Sc. Cum laude (Zoology), 2009  

University of the Free State 

 

Dissertation title: The postcranial skeleton of the Early Triassic non-mammalian Cynodont 

Galesaurus planiceps: implications for biology and lifestyle 

 

Registered as a PhD fellow at the Zoology Department of the UFS    

     2013 to current  

Dissertation title: A new gorgonopsian from the uppermost Daptocephalus Assemblage Zone, in 

the Karoo Basin of South Africa 

 

 

MEMBERSHIP 

Palaeontological Society of South Africa (PSSA)  2006-currently 

 

EMPLOYMENT HISTORY 

Part-time Laboratory assistant Department of Zoology & Entomology 

University of the Free State Zoology 1989-

1992 

 

Part-time laboratory assistant    Department of Virology 
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and Collection Manager     1998–currently 

 

 

TECHNICAL REPORTS 

  

Butler, E. 2014. Palaeontological Impact Assessment of the proposed development of private 

dwellings on portion 5 of farm 304 Matjesfontein Keurboomstrand, Knysna District, Western Cape 

Province. Bloemfontein. 

Butler, E. 2014. Palaeontological Impact Assessment for the proposed upgrade of existing water 

supply infrastructure at Noupoort, Northern Cape Province. 2014. Bloemfontein. 

Butler, E. 2015. Palaeontological impact assessment of the proposed consolidation, re-division and 

development of 250 serviced erven in Nieu-Bethesda, Camdeboo local municipality, Eastern Cape. 

Bloemfontein. 

Butler, E. 2015. Palaeontological impact assessment of the proposed mixed land developments at 

Rooikraal 454, Vrede, Free State. Bloemfontein. 

Butler, E. 2015. Palaeontological exemption report of the proposed truck stop development at 

Palmiet 585, Vrede, Free State. Bloemfontein. 

Butler, E. 2015. Palaeontological impact assessment of the proposed Orange Grove 3500 residential 

development, Buffalo City Metropolitan Municipality East London, Eastern Cape. Bloemfontein. 

Butler, E. 2015. Palaeontological Impact Assessment of the proposed Gonubie residential 

development, Buffalo City Metropolitan Municipality East London, Eastern Cape Province. 

Bloemfontein. 

Butler, E. 2015. Palaeontological Impact Assessment of the proposed Ficksburg raw water pipeline. 

Bloemfontein. 

Butler, E. 2015. Palaeontological Heritage Impact Assessment report on the establishment of the 65 

mw Majuba Solar Photovoltaic facility and associated infrastructure on portion 1, 2 and 6 of the farm 

Witkoppies 81 HS, Mpumalanga Province. Bloemfontein. 
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Butler, E. 2015. Palaeontological Impact Assessment of the proposed Woodhouse 1 photovoltaic 
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solar energy facilities and associated infrastructure on the farm Woodhouse 729, near Vryburg, North 

West Province. Bloemfontein. 
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farm Carolus Poort 167 and the remainder of Farm 207, near Noupoort, Northern Cape. Prepared 
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Butler, E. 2016. Palaeontological Impact Assessment of the proposed Woodhouse 1 Photovoltaic 

Solar Energy facility and associated infrastructure on the farm Woodhouse 729, near Vryburg, North 
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Butler, E. 2016.  Palaeontological Impact Assessment of the proposed Woodhouse 2 Photovoltaic 

Solar Energy facility and associated infrastructure on the farm Woodhouse 729, near Vryburg, North 
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Butler, E. 2016. Proposed 132kV overhead power line and switchyard station for the authorised Solis 

Power 1 CSP project near Upington, Northern Cape. Bloemfontein. 

Butler, E. 2016.  Palaeontological Impact Assessment of of the proposed Senqu Pedestrian Bridges 

in Ward 5 of Senqu Local Municipality, Eastern Cape Province. Bloemfontein. 

Butler, E. 2016. Recommendation from further Palaeontological Studies: Proposed Construction of 

the Modderfontein Filling Station on Erf 28 Portion 30, Founders Hill, City Of Johannesburg, Gauteng 

Province. Bloemfontein. 

Butler, E. 2016.  Recommendation from further Palaeontological Studies: Proposed Construction of 

the Modikwa Filling Station on a Portion of Portion 2 of Mooihoek 255 Kt, Greater Tubatse Local 

Municipality, Limpopo Province. Bloemfontein. 

Butler, E. 2016. Recommendation from further Palaeontological Studies: Proposed Construction of 

the Heidedal filling station on Erf 16603, Heidedal Extension 24, Mangaung Local Municipality, 

Bloemfontein, Free State Province. Bloemfontein. 

Butler, E. 2016.  Recommended Exemption from further Palaeontological studies: Proposed 

Construction of the Gunstfontein Switching Station, 132kv Overhead Power Line (Single Or Double 

Circuit) and ancillary infrastructure for the Gunstfontein Wind Farm Near Sutherland, Northern Cape 

Province. Savannaha South Africa. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment of the proposed Galla Hills Quarry on the 

remainder of the farm Roode Krantz 203, in the Lukhanji Municipality, division of Queenstown, 

Eastern Cape Province. Bloemfontein. 

Butler, E. 2016. Chris Hani District Municipality Cluster 9 water backlog project phases 3a and 3b: 

Palaeontology inspection at Tsomo WTW. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment of the proposed construction of the 150 MW 

Noupoort concentrated solar power facility and associated infrastructure on portion 1 and 4 of the 
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farm Carolus Poort 167 and the remainder of Farm 207, near Noupoort, Northern Cape. Savannaha 

South Africa. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment of the proposed upgrading of the main road 

MR450 (R335) from the Motherwell to Addo within the Nelson Mandela Bay Municipality and 

Sunday’s river valley Local Municipality, Eastern Cape Province. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment construction of the proposed Metals Industrial 

Cluster and associated infrastructure near Kuruman, Northern Cape Province. Savannaha South 

Africa. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment for the proposed construction of up to a 132kv 

power line and associated infrastructure for the proposed Kalkaar Solar Thermal Power Plant near 

Kimberley, Free State and Northern Cape Provinces. PGS Heritage. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment of the proposed development of two burrow 

pits (DR02625 and DR02614) in the Enoch Mgijima Municipality, Chris Hani District, Eastern Cape. 

Butler, E. 2016. Ezibeleni waste Buy-Back Centre (near Queenstown), Enoch Mgijima Local 

Municipality, Eastern Cape. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment for the proposed construction of two 5 Mw 

Solar Photovoltaic Power Plants on Farm Wildebeestkuil 59 and Farm Leeuwbosch 44, 

Leeudoringstad, North West Province. Bloemfontein. 

Butler, E. 2016. Palaeontological Impact Assessment for the proposed development of four 

Leeuwberg Wind farms and basic assessments for the associated grid connection near 

Loeriesfontein, Northern Cape Province. Bloemfontein. 

Butler, E. 2016. Palaeontological impact assessment for the proposed Aggeneys south prospecting 

right project, Northern Cape Province. Bloemfontein. 

Butler, E. 2016. Palaeontological impact assessment of the proposed Motuoane Ladysmith 

Exploration right application, Kwazulu Natal. Bloemfontein. 

Butler, E. 2016. Palaeontological impact assessment for the proposed construction of two 5 MW 

solar photovoltaic power plants on farm Wildebeestkuil 59 and farm Leeuwbosch 44, Leeudoringstad, 

North West Province. Bloemfontein. 

Butler, E. 2016: Palaeontological desktop assessment of the establishment of the proposed 

residential and mixed use development on the remainder of portion 7 and portion 898 of the farm 

Knopjeslaagte 385 Ir, located near Centurion within the Tshwane Metropolitan Municipality of 

Gauteng Province. Bloemfontein. 

Butler, E. 2017. Palaeontological impact assessment for the proposed development of a new 

cemetery, near Kathu, Gamagara local municipality and John Taolo Gaetsewe district municipality, 

Northern Cape. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment Of The Proposed Development Of The New 

Open Cast Mining Operations On The Remaining Portions Of 6, 7, 8 And 10 Of The Farm 

Kwaggafontein 8 In The Carolina Magisterial District, Mpumalanga Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment for the Proposed Development of a 

Wastewater Treatment Works at Lanseria, Gauteng Province. Bloemfontein. 
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Butler, E. 2017. Palaeontological Scoping Report for the Proposed Construction of a Warehouse 

and Associated Infrastructure at Perseverance in Port Elizabeth, Eastern Cape Province. 

Butler, E. 2017.  Palaeontological Desktop Assessment for the Proposed Establishment of a Diesel 

Farm and a Haul Road for the Tshipi Borwa mine Near Hotazel, In the John Taolo Gaetsewe District 

Municipality in the Northern Cape Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment for the Proposed Changes to Operations at 

the UMK Mine near Hotazel, In the John Taolo Gaetsewe District Municipality in the Northern Cape 

Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Impact Assessment for the Development of the Proposed 

Ventersburg Project-An Underground Mining Operation near Ventersburg and Henneman, Free 

State Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological desktop assessment of the proposed development of a 3000 MW 

combined cycle gas turbine (CCGT) in Richards Bay, Kwazulu-Natal. Bloemfontein. 

Butler, E. 2017.  Palaeontological Impact Assessment for the Development of the Proposed 

Revalidation of the lapsed General Plans for Elliotdale, Mbhashe Local Municipality. Bloemfontein. 

Butler, E. 2017. Palaeontological assessment of the proposed development of a 3000 MW 

Combined Cycle Gas Turbine (CCGT) in Richards Bay, Kwazulu-Natal. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed development of the new open 

cast mining operations on the remaining portions of 6, 7, 8 and 10 of the farm Kwaggafontein 8 10 in 

the Albert Luthuli Local Municipality, Gert Sibande District Municipality, Mpumalanga Province. 

Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed mining of the farm Zandvoort 

10 in the Albert Luthuli Local Municipality, Gert Sibande District Municipality, Mpumalanga Province. 

Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment for the proposed Lanseria outfall sewer 

pipeline in Johannesburg, Gauteng Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed development of open pit 

mining at Pit 36W (New Pit) and 62E (Dishaba) Amandelbult Mine Complex, Thabazimbi, Limpopo 

Province. Bloemfontein. 

Butler, E. 2017. Palaeontological impact assessment of the proposed development of the sport 

precinct and associated infrastructure at Merrifield Preparatory school and college, Amathole 

Municipality, East London. PGS Heritage. Bloemfontein.  

Butler, E. 2017. Palaeontological impact assessment of the proposed construction of the Lehae 

training and fire station, Lenasia, Gauteng Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment of the proposed development of the new 

open cast mining operations of the Impunzi mine in the Mpumalanga Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment of the construction of the proposed 

Viljoenskroon Munic 132 KV line, Vierfontein substation and related projects. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed rehabilitation of 5 ownerless 

asbestos mines. Bloemfontein. 
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Butler, E. 2017.  Palaeontological Desktop Assessment of the proposed development of the 

Lephalale coal and power project, Lephalale, Limpopo Province, Republic of South Africa. 

Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed construction of a 132KV 

powerline from the Tweespruit distribution substation (in the Mantsopa local municipality) to the 

Driedorp rural substation (within the Naledi local municipality), Free State province. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed development of the new 

coal-fired power plant and associated infrastructure near Makhado, Limpopo Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Impact Assessment of the proposed construction of a Photovoltaic 

Solar Power station near Collett substation, Middelburg, Eastern Cape. Bloemfontein. 

Butler, E. 2017.  Palaeontological Impact Assessment for the proposed township establishment of 

2000 residential sites with supporting amenities on a portion of farm 826 in Botshabelo West, 

Mangaung Metro, Free State Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment for the proposed prospecting right project 

without bulk sampling, in the Koa Valley, Northern Cape Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Desktop Assessment for the proposed Aroams prospecting right 

project, without bulk sampling, near Aggeneys, Northern Cape Province. Bloemfontein. 

Butler, E. 2017.  Palaeontological Impact Assessment of the proposed Belvior aggregate quarry II 

on portion 7 of the farm Maidenhead 169, Enoch Mgijima Municipality, division of Queenstown, 

Eastern Cape. Bloemfontein. 

Butler, E. 2017.  PIA site visit and report of the proposed Galla Hills Quarry on the remainder of the 

farm Roode Krantz 203, in the Lukhanji Municipality, division of Queenstown, Eastern Cape Province. 

Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed construction of Tina Falls 

Hydropower and associated power lines near Cumbu, Mthlontlo Local Municipality, Eastern Cape. 

Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed construction of the 

Mangaung Gariep Water Augmentation Project. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed Belvoir aggregate quarry II on 

portion 7 of the farm Maidenhead 169, Enoch Mgijima Municipality, division of Queenstown, Eastern 

Cape. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed construction of the Melkspruit-

Rouxville 132KV Power line. Bloemfontein. 

Butler, E. 2017 Palaeontological Desktop Assessment of the proposed development of a railway 

siding on a portion of portion 41 of the farm Rustfontein 109 is, Govan Mbeki local municipality, Gert 

Sibande district municipality, Mpumalanga Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed consolidation of the proposed 

Ilima Colliery in the Albert Luthuli local municipality, Gert Sibande District Municipality, Mpumalanga 

Province. Bloemfontein. 
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Butler, E. 2017. Palaeontological Desktop Assessment of the proposed extension of the Kareerand 

Tailings Storage Facility, associated borrow pits as well as a storm water drainage channel in the 

Vaal River near Stilfontein, North West Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed construction of a filling 

station and associated facilities on the Erf 6279, district municipality of John Taolo Gaetsewe District, 

Ga-Segonyana Local Municipality Northern Cape. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed of the Lephalale Coal and 

Power Project, Lephalale, Limpopo Province, Republic of South Africa. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed Overvaal Trust PV Facility, 

Buffelspoort, North West Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed development of the H2 Energy 

Power Station and associated infrastructure on Portions 21; 22 And 23 of the farm Hartebeestspruit 

in the Thembisile Hani Local Municipality, Nkangala District near Kwamhlanga, Mpumalanga 

Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed upgrade of the Sandriver 

Canal and Klippan Pump station in Welkom, Free State Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed upgrade of the 132kv and 

11kv power line into a dual circuit above ground power line feeding into the Urania substation in 

Welkom, Free State Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment of the proposed Swaziland-Mozambique 

border patrol road and Mozambique barrier structure. Bloemfontein. 

Butler, E. 2017. Palaeontological Impact Assessment of the proposed diamonds alluvial & diamonds 

general prospecting right application near Christiana on the remaining extent of portion 1 of the farm 

Kaffraria 314, registration division HO, North West Province. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment for the proposed development of Wastewater 

Treatment Works on Hartebeesfontein, near Panbult, Mpumalanga. Bloemfontein. 

Butler, E. 2017. Palaeontological Desktop Assessment for the proposed development of Wastewater 

Treatment Works on Rustplaas near Piet Retief, Mpumalanga. Bloemfontein.  

Butler, E. 2018. Palaeontological Impact Assessment for the Proposed Landfill Site in Luckhoff, 

Letsemeng Local Municipality, Xhariep District, Free State. Bloemfontein. 

Butler, E. 2018. Palaeontological Impact Assessment of the proposed development of the new 

Mutsho coal-fired power plant and associated infrastructure near Makhado, Limpopo Province. 

Bloemfontein. 

Butler, E. 2018. Palaeontological Impact Assessment of the authorisation and amendment 

processes for Manangu mine near Delmas, Victor Khanye local municipality, Mpumalanga. 

Bloemfontein.  

Butler, E. 2018. Palaeontological Desktop Assessment for the proposed Mashishing township 

establishment in Mashishing (Lydenburg), Mpumalanga Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Desktop Assessment for the Proposed Mlonzi Estate Development 

near Lusikisiki, Ngquza Hill Local Municipality, Eastern Cape. Bloemfontein.  
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Butler, E. 2018. Palaeontological Phase 1 Assessment of the proposed Swaziland-Mozambique 

border patrol road and Mozambique barrier structure. Bloemfontein.  

Butler, E. 2018. Palaeontological Desktop Assessment for the proposed electricity expansion project 

and Sekgame Switching Station at the Sishen Mine, Northern Cape Province. Bloemfontein.  

Butler, E. 2018. Palaeontological field assessment of the proposed construction of the Zonnebloem 

Switching Station (132/22kV) and two loop-in loop-out power lines (132kV) in the Mpumalanga 

Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Field Assessment for the proposed re-alignment and 

decommisioning of the Firham-Platrand 88kv Powerline, near Standerton, Lekwa Local Municipality, 

Mpumalanga province. Bloemfontein. 

Butler, E. 2018. Palaeontological Desktop Assessment of the proposed Villa Rosa development In 

the Buffalo City Metropolitan Municipality, East London. Bloemfontein. 

Butler, E. 2018. Palaeontological field Assessment of the proposed Villa Rosa development In the 

Buffalo City Metropolitan Municipality, East London. Bloemfontein. 

Butler, E. 2018. Palaeontological desktop assessment of the proposed Mookodi – Mahikeng 400kV 

line, North West Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Desktop Assessment for the proposed Thornhill Housing Project, 

Ndlambe Municipality, Port Alfred, Eastern Cape Province. Bloemfontein. 

Butler, E. 2018. Palaeontological desktop assessment of the proposed housing development on 

portion 237 of farm Hartebeestpoort 328. Bloemfontein.  

Butler, E. 2018. Palaeontological desktop assessment of the proposed New Age Chicken layer 

facility located on holding 75 Endicott near Springs in Gauteng. Bloemfontein. 

 Butler, E. 2018 Palaeontological Desktop Assessment for the development of the proposed Leslie 

1 Mining Project near Leandra, Mpumalanga Province. Bloemfontein. 

 Butler, E. 2018. Palaeontological field assessment of the proposed development of the 

Wildealskloof mixed use development near Bloemfontein, Free State Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Field Assessment of the proposed Megamor Extension, East 

London. Bloemfontein 

Butler, E. 2018. Palaeontological Impact Assessment of the proposed diamonds Alluvial & Diamonds 

General Prospecting Right Application near Christiana on the Remaining Extent of Portion 1 of the 

Farm Kaffraria 314, Registration Division HO, North West Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Impact Assessment of the proposed construction of a new 11kV 

(1.3km) Power Line to supply electricity to a cell tower on farm 215 near Delportshoop in the Northern 

Cape.  Bloemfontein. 

Butler, E. 2018. Palaeontological Field Assessment of the proposed construction of a new 22 kV 

single wood pole structure power line to the proposed MTN tower, near Britstown, Northern Cape 

Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Exemption Letter for the proposed reclamation and reprocessing 

of the City Deep Dumps in Johannesburg, Gauteng Province. Bloemfontein. 
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Butler, E. 2018. Palaeontological Exemption letter for the proposed reclamation and reprocessing of 

the City Deep Dumps and Rooikraal Tailings Facility in Johannesburg, Gauteng Province. 

Bloemfontein. 

Butler, E. 2018. Proposed Kalabasfontein Mine Extension project, near Bethal, Govan Mbeki District 

Municipality, Mpumalanga. Bloemfontein. 

Butler, E. 2018. Palaeontological Desktop Assessment for the development of the proposed Leslie 

1 Mining Project near Leandra, Mpumalanga Province. Bloemfontein. 

Butler, E. 2018. Palaeontological Desktop Assessment of the proposed Mookodi – Mahikeng 400kV 

Line, North West Province. Bloemfontein. 

Butler, E. 2018. Environmental Impact Assessment (EIA) for the Proposed 325mw Rondekop Wind 

Energy Facility between Matjiesfontein And Sutherland In The Northern Cape Province. 

Butler, E. 2018. Palaeontological Impact Assessment of the proposed construction of the 

Tooverberg Wind Energy Facility, and associated grid connection near Touws River in the Western 

Cape Province. Bloemfontein. 

Butler, E. 2018. Palaeontological impact assessment of the proposed Kalabasfontein Mining Right 

Application, near Bethal, Mpumalanga. 

E. Butler. 2019. Palaeontological Desktop Assessment of the proposed Westrand Strengthening 

Project Phase II. 

E. Butler. 2019. Palaeontological Field Assessment for the proposed Sirius 3 Photovoltaic Solar 

Energy Facility near Upington, Northern Cape Province 

E. Butler. 2019. Palaeontological Field Assessment for the proposed Sirius 4 Photovoltaic Solar 

Energy Facility near Upington, Northern Cape Province 

E. Butler. 2019. Palaeontological Field Assessement for Heuningspruit PV 1 Solar Energy Facility 
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Executive Summary 

SunElex Energy (Pty) Ltd has proposed the construction of Matjhabeng Solar Photovoltaic 

(PV) Plant with 80MW (320 MWh) Battery Energy Storage Systems located north and south 

of the town of Odendaalsrus within the Matjhabeng Local Municipality (MLM) in the Free State 

Province. The proposed project will be developed to serve the Matjhabeng Local Municipality’s 

energy requirements and will generate power for delivery to the local/national grid. 

Nemai Consulting was appointed as the independent Environmental Impact Assessment 

Practitioner (EAP) by SunElex to undertake the Environmental Impact Assessment (EIA) for 

the proposed Matjhabeng Solar Photovoltaic PV Plant: Phase 1 and Phase 2. 

One of the specialist studies required by the EIA is a Socio-Economic Impact Assessment 

(SEIA). This report fulfils the requirements of the SEIA and its recommendations will be 

included into the SEIA. 

This report will assess the impacts of the construction and operation of the new proposed 

substations and powerlines and which makes their way to existing Euclid, Geduld and 

Grootkop substations. 

Methodology 

The following activities were conducted as part of the SEIA: Defining the study area; detailing 

the project scope; a situational analysis describing the socio-economic status of the study 

area, engagement with stakeholders through public engagement process; and developing 

impacts and recommendation mitigation measures to reduce the identified impacts. The report 

concludes with an alternative analysis from a socio-economic perspective. 

Situational Analysis 

There is a mixture of agricultural: either commercial or subsistence farming and mining land 

use in the project study area. Towns and settlements along the route and residential land uses 

are found. The powerlines travel along existing infrastructure and the substations are located 

in remote settings in a design effort to reduce social-economic impacts. 

The study area has a population of 34 275, with education and income levels typical for rural 

South Africa. The majority of population in the study area have piped water supplied inside 

homes and flush toilets. There are areas where there are no sanitation services, notably the 

rural areas of Matjhabeng NU. 

Stakeholder Engagement 
 

Stakeholder engagement was carried out using two approaches. First using public 

participation process during the EIA and later as part of this SEA during site visits to the 
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affected locations. The primary data was collected directly from the community members, 

community leaders, Ward Councilors and private landowners. During this engagement the 

following socio-economic issues were identified: dust; land acquisition; security issues; traffic; 

land use and direct economic benefits from the project. 

Identification of Activities, Aspects and Impacts 
 

The impact assessment started with the identification of the high risk project activities and the 

socio-economic aspect of the project which create impacts. 

The socio-economic impacts of the project were divided into categories and were identified as 

follows: 

High Risk Activities: 

 Land and Servitude Rights Acquisition (where necessary, having regard to existing 

structures located within the powerlines and substations corridor); 

o Structures located closest to the 40 Metre corridor; 

 Construction Works: 

o the construction of substations; 

o the erection of the towers for the powerlines; and 

o access roads and upgrading/maintaining existing roads 

 Rehabilitation of the construction site 

Lower Risk Activities: 

 Scheme Operations: 

o Operation and maintenance of the substations; 

o Operation and maintenance of the powerlines; and 

o Maintenance of the roads 

Mitigation Measures 

Relevant and appropriate mitigation measures are proposed in the report and the 

implementation of these mitigation is expected to reduce the socio-economic impacts of the 

project to lower levels. 

The project has the potential to create employment opportunities for the local communities’ 

opportunities for existing and new local SMMEs. These range from site clearing, to 

construction, as well as the supply of materials. There are also opportunities existing for 

community members to provide catering, accommodation and other services to the new 

workers. Active participation of the local community is encouraged as a mitigation measure. 

Legally erected structures impinging on the powerline routes should be compensated for. In 

addition, disturbances that may occur during the construction phase can be successfully 
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mitigated through contractor agreements and discussions with the directly affected parties 

who are in close proximity to the project. 

Summary and Conclusion 

The study assessed the social and economic impacts of the proposed project. As expected of 

any construction project, there were several positive and negative socio-economic impacts 

identified. 

No socio-economic fatal flaws were identified resulting from the development of the project 

and the most serious long term impact would be the structures found in the close vicinity of 

the proposed powerlines and the restriction of daily activities resulting from the disruptions 

caused by the powerlines and the inability to utilize the servitude area. 

The proposed development largely follows existing infrastructure in order to avoid causing any 

negative socio-economic impacts. The identified negative impacts can be successfully 

mitigated and the positive impacts will bring economic and social benefit to the area. 
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1 INTRODUCTION 

SunElex Energy (Pty) Ltd has proposed the construction of Matjhabeng Solar Photovoltaic 

(PV) Plant with 80MW (320 MWh) Battery Energy Storage Systems located north and south 

of the town of Odendaalsrus within the Matjhabeng Local Municipality (MLM) in the Free State 

Province.The proposed project will be developed to serve the Matjhabeng Local Municipality’s 

energy requirements and will generate power for delivery to the local/national grid. 

The project has two components, the solar electricity generation array and the powerlines 

serving the project. This report covers the powerlines component of the project. 

Nemai Consulting was appointed as the independent Environmental Impact Assessment 

Practitioner (EAP) by SunElex to undertake the Environmental Impact Assessment (EIA) for 

the proposed Matjhabeng Solar Photovoltaic PV Plant: Phase 1 and Phase 2. 

One of the specialist studies required by the EIA is a Socio-Economic Impact Assessment 

(SEIA). This report fulfils the requirements of the SEIA and its recommendations will be 

included into the SEIA. 

1.1 Terms of Reference 

The Terms of Reference for the study were as follows: 

 Construction-related impacts. 

 Collect baseline data on the current socio-economic environment. 

 Assess socio-economic impacts (positive and negative) of the Project, and quantify 

the economic impacts. 

 Undertake a thorough review of the following: 

o Minutes of public meetings; and 

o Comments and Responses Report. 

 Suggest suitable mitigation measures to address the identified impacts. 

 Make recommendations on preferred options from a socio-economic perspective. 

1.2 Structure of the Report 

The remainder of the report is structured as follows: 

Section 2: Legislation – A description of the statutory and regulatory requirements that inform 

this report. 

Section 3: Project Description – This section provides an introduction and motivation to the 

project.  
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Section 4: Methodology – Outline on the methodology used to determine the socio-economic 

impacts of the proposed project. 

Section 5: Situational Analysis– A desktop analysis into the baseline context on the study 

area. A discussion on the finding that result from community engagement, site visits and 

stakeholder participation. 

Section 6: Identification of Activities, Aspects and Impacts – The identification of the 

project activities and an investigation into what aspects of these activities will result in socio-

economic impacts. 

Section 7: Analysis of Alternatives – Decision making with regards the preferred 

alternatives from a socio-economic perspective. 
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2 LEGISLATURE 

Legislation, policy, plans and strategy provide an important framework and governance of the 

SEIA. This section provides a summary of the acts, policy, plans and strategy which were 

considered by this study. 

2.1 Constitution of the Republic of South Africa (Act 108 of 1996) 

As contained in the Constitution the rights of all South Africans are protected as outlined in 

Chapter 2: The Bill of Rights. These rights form the basis of democracy in South Africa.  The 

Constitution (including the Bill of Rights) binds the Legislature, the Executive, the Judiciary 

and all organs of state and is the overriding legislation of South Africa.  

While all items in the Bill of Rights are considered to be of equal importance, key items in the 

Bill of Rights that have a bearing on social rights and issues in this project include (but are not 

necessarily limited to): 

 Life: Everyone has the right to life; 

 Human Dignity: Everyone has inherent dignity and the right to have their dignity 

respected and protected; 

 Equality: Everyone is equal before the law and has the right to equal protection and 

benefit from the law; 

 Freedom of religion, belief and opinion: Everyone has the right of freedom of 

conscience, religion, thought, belief and opinion; 

 Environment: Everyone has the right to an environment that is not harmful to their 

health or well-being, and to have the environment protected for the benefit of present 

and future generations, through reasonable legislative and other measures that 

prevent pollution and ecological degradation, promote conservation and secure 

ecologically sustainable development and the use of natural resources while promoting 

justifiable economic and social development; 

 Property: No person may be deprived of property except in terms of the law of general 

application, and no law may permit arbitrary deprivation of property. Property may be 

expropriated only in terms of the law of general application for a public purpose or in 

the public interest.  The public interest includes South Africa’s commitment to land 

reform and to reforms to bring about equitable access to all South Africa’s natural 

resources.  Property is not limited to land;  

 Health care, food, water and social security: Everyone has the right to have access to 

health care services, including reproductive health care, sufficient food and water and 

social security, including, if they are unable to support themselves and their 

dependents, appropriate social assistance; 
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 Language and culture: Everyone has the right to use the language and participate in 

the cultural life of their choice, but no one exercising these rights may do so in a manner 

inconsistent with any provision of the Bill of Rights; 

 Cultural, religious and linguistic communities: Persons belonging to cultural, religious 

or linguistic communities may not be denied the right, with other members of the that 

community to enjoy their culture, practice their religion and use their language, and to 

form, join and maintain cultural, religious and linguistic associations and other organs 

of civil society. These rights must be exercised in a manner that is consistent with any 

provision in the Bill of Rights; 

 Access to information: Everyone has the right of access to any information held by the 

state and any information that is held by another person and that is required for the 

exercise or protection of any rights; and, 

 Just administrative action: Everyone has the right to administrative action that is lawful, 

reasonable and procedurally fair.  Everyone whose rights have been adversely 

affected by administrative action has the right to be given written reasons.  This right 

has been given effect via the Promotion of Administrative Justice Act ((PAJA) Act 3 of 

2000). 

2.2 National Environmental Management (Act 107 of 1998) 

The National Environmental Management Act (NEMA) and the principles contained therein 

have a significant influence on the need to identify and assess socio-economic impacts.  The 

NEMA principles are based on the basic rights as set out in Chapter 2 (Bill of Rights) of the 

Constitution. 

According to Barber (2007:16) the following NEMA principles have an important impact on 

social issues: 

 Environmental management must place people and their needs at the forefront of its 

concern, and serve their physical, psychological, developmental, cultural and social 

interests equitably; 

 Development must be socially, environmentally and economically sustainable; 

 Environmental management must be integrated, acknowledging that all elements of 

the environment are linked and interrelated, and it must take into account the effects 

of decisions on all aspects of the environment and all people in the environment by 

pursuing the selection of the best practicable environmental option; 

 Environmental justice must be pursued so that adverse environmental impacts shall 

not be distributed in such a manner as to unfairly discriminate against any person, 

particularly vulnerable and disadvantaged persons; 

 Equitable access to environmental resources, benefits and services to meet basic 

human needs and ensure human well-being must be pursued and special measures 
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may be taken to ensure access thereto by categories of persons disadvantaged by 

unfair discrimination; 

 The participation of all interested and affected parties in environmental governance 

must be promoted, and all people must have the opportunity to develop the 

understanding, skills and capacity necessary for achieving equitable and effective 

participation, and participation by vulnerable and disadvantaged persons must be 

ensured; 

 Decisions must take into account the interests, needs and values of all interested and 

affected parties, and this includes recognising all forms of knowledge, including 

traditional and ordinary knowledge; 

 Community well-being and empowerment must be promoted through environmental 

education, the raising of environmental awareness, the sharing of knowledge and 

experience and other appropriate means; 

 The social, economic and environmental impacts of activities, including disadvantages 

and benefits, must be considered, assessed and evaluated, and decisions must be 

appropriate in light of such consideration and assessment; 

 The right of workers to refuse work that is harmful to human health or the environment 

and to be informed of dangers must be respected and protected; 

 Decisions must be taken in an open and transparent manner, and access to 

information must be provided in accordance with the law; 

 The environment is held in public trust for the people. The beneficial use of 

environmental resources must serve the public interest and the environment must be 

protected as the peoples’ common heritage; and 

 The vital role of women and youth in environmental management and development 

must be recognised and their full participation therein must be promoted. 

2.3 Development Facilitation Act (Act 67 of 1995) 

The Development Facilitation Act (DFA) outlines various principles concerning land 

development in Section 3 of the Act. Some of the relevant principles are briefly highlighted 

below (Babour, 2007). These principles include (but are not limited to: 

 Promoting the integration of the social, economic, institutional and physical aspects of 

land development; 

 Promoting integrated land development in rural and urban areas in support of each 

other; 

 Promoting the availability of residential and employment opportunities in close 

proximity to or integrated with each other; 

 Optimising the use of existing resources including such resources relating to 

agriculture, land, minerals, bulk infrastructure, roads, transportation and social 

facilities;  
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 Promoting a diverse combination of land uses, also at the level of individual erven or 

subdivisions of land; 

 Discouraging the phenomenon of "urban sprawl" in urban areas and contributing to the 

development of more compact towns and cities; 

 Contributing to the correction of the historically distorted spatial patterns of settlement 

in the Republic and to the optimum use of existing infrastructure in excess of current 

needs; 

 Encouraging environmentally sustainable land development practices and processes; 

 Promoting land development which is within the fiscal, institutional and administrative 

means of the Republic; 

 Promoting the establishment of viable communities; and, 

 Promoting sustained protection of the environment. 

2.4 Restitution of Land Rights Act 22 Of 1994 

The aim of the Restitution of Land Rights Act 22 of 1994 is as follows: 

 To provide for the restitution of rights in land in respect of which persons or 

communities were dispossessed under or for the purpose of furthering the objects of 

any racially based discriminatory law;  

 To establish a Commission on Restitution of Land Rights and a Land Claims Court; 

and  

 To provide for matters connected therewith. 

2.5 National Development Plan (2011) 

The National Development Plan (NDP) of 2010 proposes to “invigorate and expand economic 

opportunity through infrastructure, more innovation, private investment and 

entrepreneurialism.  

The Plan aims to ensure that all South Africans attain a decent standard of living through the 

elimination of poverty and reduction of inequality. The core elements of a decent standard of 

living identified in the Plan are: 

 Housing, water, electricity and sanitation; 

 Safe and reliable public transport; 

 Quality education and skills development; 

 Safety and security; 

 Quality health care; 

 Social protection; 

 Employment; 

 Recreation and leisure; 
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 Clean environment; and 

 Adequate nutrition. 

2.6 International Organisation for Standardization, ISO 14001:2004 

The International Organisation for Standardization (ISO) is used for identifying impacts. The 

ISO 14001: 2004 – Environmental Management Systems definitions for aspect, activity and 

impact are used in keeping with best practice.  

ISO 14001:2004 specifies requirements for an environmental management system to enable 

an organization to develop and implement a policy and objectives and information about 

significant environmental aspects. It applies to those environmental aspects that the 

organization identifies as those which it can control and those which it can influence. 
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3 PROJECT DESCRIPTION 

SunElex is proposing the construction of Matjhabeng Solar PV plant: Phase 1 and Phase 2 in 

Odendaalsrus, Free State Province. The proposed project entails the construction of a two 

phased PV plants in Odendaalsrus, Free State Province. Phase 1 is on the located south of 

Odendaalsrus on farm Kalkkuil 153 and Phase 2 is located north of Odendaalsrus on farms 

Paleisheuvel, 323, Dolly 404, Portion 2 of Kalkkuil 153 and Ophir 405.  

Apart from the above, the project is served by transmission lines to evacuate the power from 

the project onto the national grid. This component of the comprises a new 132 kV power line 

between the on-site substation(s) and the grid connection point(s). 

This report will assess the impacts of the proposed powerlines together with the associated 

substations. 

3.1 Location 

The proposed project is located in the town of Odendaalsrus within the Matjhabeng Local 

Municipality (MLM) in the Free State Province. MLM forms part of the Lejweleputswa District 

Municipality (LDM). 

Figure 1 below shows a locality map of the overall project and the areas the powerlines 

transverses. 
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Figure 1: Locality Map 

The directly affected Sub Places within the Ward and Local Municipality for the proposed 

project are listed in the table below. Sub Places are the subdivisions of municipalities used by 

Statistics South Africa in their Census 2011. 



 Proposed Matjhabeng Solar PV with Battery Energy Storage System Project:  
Phase 1 and Phase 2 – Powerlines 

Socio-Economic Impact Assessment 

 

 
 
 

10 
 

November 2020 

 

 

Figure 2: Map Showing Affected Wards 

Figure 2 above shows a map of the affected municipality and wards. 

Table 1 Affected Local Municipality, Ward and Places 

Local Municipality Wards Sub Places 

Matjhabeng 

10 Matjhabeng NU 

19 Phathakahle 

35 Ross Kent North, Thelma,Rheederpark 

36 Freddies Gold Mine,  

The Sub-places listed Table 1 above are those taken from Census 2011. Their boundaries do 

not necessarily coincide with the ward boundaries, but the names have been used in this 

report to identify local features within the project study area. 

3.2 Description of Alternatives 

Alternatives are the different ways in which this component of the project can be executed to 

ultimately achieve its objectives. Examples could include carrying out a different type of action, 

choosing an alternative location or adopting a different technology or design for the project. 
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By considering comparative analysis, the Best Practicable Environmental Option (BPEO) can 

be selected with technical and environmental justification. Münster (2005) defines BPEO as 

the alternative that “provides the most benefit or causes the least damage to the environment 

as a whole, at a cost acceptable to society, in the long term as well as in the short term”. 

Table 2 below shows the proposed substation alternatives and the associated powerlines 

Project’s considered route alternatives. 

Table 2: Project Alternative Routes 

Phases 
Project 

Components 

Alternatives 

Option 1 Option 2 

Phase 1 Power Lines 
Substation Option 1 & associated 

power line route 

Substation Option 2 & 

associated power line route 

Phase 2 Power Lines 

Substation Western Block Option 

1 & associated power line route 

Substation Western Block 

Option 2 & associated power 

line route 

Power lines to Geduld Substation 

- Option 1 

Power lines to Geduld 

Substation - Option 2 

The proposed substation and powerline route alternatives were selected on the basis of the 

route and the substation creating the least number of impacts, which would have the lowest 

long term effect on the receiving environment. 

3.2.1 Phase 1 

Electricity generated by the project will be injected into the existing Eskom 132Kv distribution 

system in phase one through the use of the connection to the Eskom Euclid Substation via a 

four kilometre power line.  

3.2.1.1 Substation Option 1 

Substation option 1, at four kilometres, is located closest to the Euclid substation and is also 

located further away from the informal dwellings located on site. This substation would be best 

preferred from a socio-economic impact assessment perspective. 

3.2.1.2 Substation Option 2 

Substation option 2 is located furthers away from Euclid substation, at approximately five 

kilometres. The proposed substation consists of an additional power line of approximately 650 

metres that would have to be constructed, though the powerline was designed to avoid the 

informal dwellings on site, it is notable that the proposed substation is approximately 300 

metres north west of the existing mining activities and informal dwellings located on site, it is 
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closest to the human activities on site and would result in nuisances and impacts to the 

inhabitants should they remain on site during construction phase.  

3.2.2 Phase 2 

3.2.2.1 Substation Western Block Option 1 and Powerline to Geduld Substation Option 1 

Substation Western Block Option 1 is located approximately two kilometres north west of 

Geduld substation. The substation is closest in proximity to the Geduld substation in an open 

field with little agricultural activity taking place. 

The powerlines to Geduld substation Option 1 is approximately three and a half kilometres in 

length. The route runs in a southeast direction, passing through Cede Ave, the railway line to 

Tshepong mine and finally making its way alongside the Tshepong mine fence towards Geduld 

substation entrance. 

3.2.2.2 Substation Western Block Option 2 and Powerlines to Geduld Substation Option 2. 

Powerlines to Geduld substation Option 2 is slightly longer at approximately four kilometres in 

length. From the proposed substation site, the powerlines travel in a southwest direction 

alongside 4de Ave approximately 50 metres from the settlements on the outskirts of Ross 

Kent North. This route crosses Cede Ave and the railway line to Tshepong mine. The 

powerlines turn to an easterly direction towards Geduld substation where it crosses the main 

entrance road to Tshepong mine and the two gravel access roads to the mine. This route 

largely follows the existing road infrastructure in the project area all the way to Geduld 

substation. The powerlines travel alongside the R34 road, approximately eighty-four metres 

away from Thelma settlements. 

3.2.2.3 Substation Western Block Option 1 and Associated Powerline 

The 132kV overhead line from Grootkop substation is approximately 17.53 kilometres in 

length. This route largely follows the existing over headlines to Grootkop substation to produce 

minimal impacts. The alternative starts at the proposed substation western block option 1 

crosses an unnamed access road that goes into the Freddies Gold Mine and the mining 

settlements found north east of the proposed option 1 substation. The overhead line is located 

approximately 52 metres away from an unused water treatment plant and informal housing 

structures. The overhead line then follows the mine dump boundary where it turns to the north 

east. Travelling along the farm boundaries the line turns to the north following an unnamed 

gravel road where it later turns to the north east again where it crosses the gravel road until it 

reaches the Grootkop substation.  

The proposed site for the western block option 1 is located in an open space without any 

human, farming or recreational activity. The area appears to be a large grazing area, though 

no livestock was found at the time of the site visit. 
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3.2.2.4 Substation Western Block Option 2 and Associated Powerline 

The proposed site for the substation western block option 2 is also located in an open area 

without any agricultural, human or recreational activities. The site is located near the 

intersection of the access routes used to gain entry into the nearby mining settlement located 

southeast of the site, the quarry and farm house located to the north of the site. 

The proposed route option 2 would have to join the 132kV overhead line discussed in route 

alternative option 1.  

3.3 No-Go alternative 

The alternative considered during the EIA and thus also considered during this SEIA, is the 

No-Go alternative. In this alternative, the socio-economic impacts of not going ahead with the 

proposed development have been considered. 

The ‘No-go’ alternative would mean that the proposed Matjhabeng PV with battery energy 

storage systems project: Phase 1 and Phase 2 substations and associated powerlines would 

not be implemented and the area where the powerlines and substations would be built would 

not change in any way, the environment and the socio-economic conditions would generally 

stay the same within the site. 

This would mean that the anticipated increase in the electricity supply, particularly the project 

study area, resulting in the need for further enhancement of the electricity supply in the area 

would not be met. There would be no further expansion and or upgrades if the project is not 

implemented. The projected impacts on the society and communities would not prevail as the 

conditions would still remain the same. 

3.4 Description of the Study Area 

The study area for this SEIA are defined by the impact area of the project. As the distance 

from the powerlines and substations increases, the social impacts decrease. This can be seen 

in examples such as the direct impact on people who live in close vicinity to the powerlines, 

rather than those who live further away from the powerlines. The impacts are anticipated to 

be minimal as the construction of the substations and powerlines will be following the existing 

infrastructure such as: farm boundaries and existing roads. 

Impacts such as the visual impact and the impact of the more constant provision of electricity 

are more weakly dependent upon distance, but these impacts are the subject of other areas 

of investigation, rather than the social impact assessment.  

The project study area is defined as the footprint of the impact resulting from the project. In 

this case, each individual line has a 40m wide corridor, with the powerlines running down the 

centre of this corridor. The corridor of all of the powerline routes and proposed substation sites 

together thus form the project study area. 
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4 METHODOLOGY 

Socio-Economic Impact Assessment is an interactive process by its nature which relies on 

both desktop research as well site visits, and input from the community stakeholders. This tool 

assists the community to be part of the environmental decision-making process, and 

empowers communities to participate in decisions that will affect their livelihoods (DEAT, 

2005). 

The Australian Government Department of the Environment and heritage (2005:5) states that 

Socio-Economic Impact Assessment is a useful tool to help understand the potential range of 

impacts of a proposed change, and the likely responses of those impacted on if the change 

occurs. 

An SEIA is used during the EIA process to identify and evaluate potential social, economic or 

cultural impacts of a proposed development. The SEIA recognises the important relationship 

between economics, social and biophysical environment. 

The SEIA is aimed at minimising the adverse impacts of the proposed development while also 

aiming to maximise the beneficial impacts. The SEIA sets out the socio-economic baseline, 

predicts impacts and makes recommendations for mitigations. In addition, the Department of 

Monitoring and Evaluation Republic of South Africa (PM&E SA, 2015:5), states that the core 

aims/ roles of the SEIA are: 

 To minimise the unintended consequences from policy initiatives, regulations and 

legislation, including unnecessary costs from implementation and compliance as well 

as from unanticipated outcomes; and  

 To anticipate implementation risks and encourage measures to mitigate them. 

Furthermore (DP&ME SA, 2015:6) states that the SEIA’s help in measuring the following 

impacts: 

 Social cohesion and security (safety, food, financial, energy and etc.); 

 Economic inclusion; 

 Economic growth; and 

 Environmental sustainability. 

4.1 Sourcing of Information and Data Analysis 

The SEIA sets out the socio-economic baseline of the study area, predicts social impacts on 

the project and makes recommendations for mitigation. The socio-economic baseline level is 

based on both primary and secondary data. The primary data was collected directly from the 

community members, community leaders, and private farmers. Secondary data was accessed 
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through South African Databases, available reports and articles, internet searches and are 

referenced in the text and in the reference section of this report. 

The profile of the baseline conditions includes describing the current status quo of the 

community, including information on a number of social and economic issues such as: 

 Demographic factors; 

 Socio-economic factors such as income and population data; 

 Access to services; 

 Institutional environment; 

 Social Organisation (Institutional Context); and 

 Statutory Regulatory Environment. 

 

4.1.1 Primary Data 

4.1.1.1 Public Participation 

Affected landowners and members of the public were afforded the opportunity to comment on 

the project during the public participation process carried out during the scoping phase of the 

project. Comments and responses used during this process have been included into this report 

and were one of the bases of the analysis of the socio-economic impacts considered in this 

report. 

In addition to the public participation process information gathering, primary data was also 

collected for the purposes of the study using the following approaches: 

 Rapid Rural Assessment: A survey was conducted to capture visual observations on 

the social dynamics, community proceedings, community resources and infrastructure. 

 Stakeholder Consultants: Consultation with the affected village/ local community and 

municipal representatives along each project component to discuss the proposed 

project and to gather their concerns and feedback on the project. 

 Key Informant Interviews: Informal discussions with the Interested and Affected 

Parties (IAP’s) to help inform the baseline were conducted during site visits and as well 

as during the public participation process and site visit. These included community 

members and ward councillors. 

4.1.2 Secondary Data  

An assessment and consultation of existing similar reports, public participation material, 

internet searches, was conducted to provide an understanding of the project details, location 

and possible impacts. 

The required information was collected using different sources as mentioned above, these 

also included Statistics South Africa Census data and a thorough review of relevant municipal, 

district and other literature. 
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The discussion of the demographics and the development profile of the municipality is carried 

out using Census 2011 data produced by Statistics South Africa. 

4.1.3 Geographic Information System  

A Geographic Information System (GIS) was used to conduct an analysis of the area. The use 

of GIS brings together the demographic and socio-economic data to enable a thorough 

analysis of the project area. 

4.2 Impact Assessment 

An impact assessment allows for an estimate of the identified social and economic impacts to 

those who will be affected. In addition, the response of the affected parties to such impacts 

also needs to be clarified (Centre for Good Governance, 2006). All impacts will be analysed 

with regards to their nature, extent, magnitude, duration, probability and significance (Barbour, 

2007). Section 7 lists definitions that apply to the impact assessment. 

The determined impacts are clustered around a common issue and are assessed before and 

after mitigation. The identification of the socio-economic impacts associated with the project 

is issues-based, with the main headings referring to a common theme addressing several 

related impacts. Under each of these issues the specific impacts and potential mitigation 

strategies are discussed for pre-discussion, construction, operation and decommissioning 

phases. 

4.3 Assumptions and Limitations 

The following assumptions and limitations underlie this Socio-economic Impact Assessment: 

 It is assumed that information obtained during the public participation phase provides 

a comprehensive account of the community structure and community concerns for the 

project; 

 The study was done with information available to the specialist at the time of executing 

the study, within the available time frames and budget. The sources consulted are not 

exhaustive and additional information which might strengthen arguments, contradict 

information in this report and/ or identify additional information which might exist. 

However, the specialist did take an evidence-based approach in the compilation of this 

report and did not intentionally exclude information relevant to the assessment; 

 The study was completed using the Statistics South Africa Census 2011 data and 

Statistics South Africa Community Survey 2016. The data might be somewhat 

outdated; however, it is the most comprehensive primary data available; 

 It is assumed that no relocation of families or people will take place for this project 

(powerlines and substations); and  
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 This project presents multiple route alternatives which will generally run parallel to or 

within existing 44kV servitudes. The routes largely follow existing infrastructure to 

reduce the impacts and effects on the locality. The assumed impacts and effects may 

later change during the detailed design phase of the project. 

5 SITUATIONAL ANALYSIS 

The socio-economic status quo of the project study area is an important study of the proposed 

upgrade/project. In this section, the status quo is described using data obtained from Statistics 

South Africa’s Census 2011 as well as by observations made during site visits to the project 

area. 

5.1 Land Use and Infrastructure 

The powerlines run through areas of differing land use. The land use includes some 

agricultural activities: either commercial or subsistence farming. In the towns and settlements 

along the route, residential and mining land uses are found. 

The study area is divided into two phases; Phase 1, located on the south of Odendaalsrus on 

farm Kalkkuil 153 and phase 2, located north of Odendaalsrus on farms Paleisheuvel. The 

northern sections of the project area; phase 2, passes through commercial agriculture, mining 

activities and alongside small population/settlement areas. The southern sections of the 

project study area are characterised by a large open space with mining activities and small 

scattered dwellings. 

5.1.1 Phase 1 

Phase 1 is located to the south of the town of Ordendaalsrus near Rheederpark. This phase 

does not have of a lot of settlement areas in the vicinity of the project components, 

Rheederpark is the closest settlement at 1.8 kilometre distant, well outside the 40 metre 

corridor and it is not directly affected by the development. 
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Figure 3: Euclid Substation, South of Odendaalsrus 

Figure 3 above shows the Euclid substation located south east of Odendaalsrus town, and 

approximately 1.8 kilometres north east of Rheederpark. The substation is in an open area 

and is not surrounded by any settlements that may experience direct and immediate impacts 

as a result of the development. 
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Figure 4: Existing Access Roads to Euclid SS 

Figure 4 above shows the existing gravel roads that lead to and from Euclid substation. The 

road is utilised by the local residents. These can be used during the construction phase for 

ease of access. The existing roads are likely to be damaged during construction phase, 

mitigation measures will be provided in this report. Existing powerlines can be seen in Figure 

4 above and in Figure 5 below, it is assumed that the powerlines will follow this particular 

infrastructure to minimise impacts. 
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Figure 5: Land Use along the 132KV Powerline to Euclid Site 

 

Figure 6: Kraals in the vicinity of Powerlines to Euclid SS, South of Odendaalsrus 
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Figure 7: Informal Settlements in the Vicinity of Substation Option 1, 2 and Powerline to Euclid SS 

Informal dwellings were located within the vicinity of the proposed substation option 1 and 

option 2 and the powerline to Euclid substation, Figure 7 shows an image of the dwellings. 

The informal dwellings seen in Figure 7 above are located at approximately 246 metres south 

east of substation option 2 and the associated powerline. There is an existing access road to 

access the dwellings, however, the small settlement was without any formal infrastructure. 

There inhabitants are without electricity, running water, paved roads and storm water 

management. The dwellings appear to have been constructed quite recently. Furthermore, 

within the homestead layout there were animal kraals, as seen in the Figure 6 above. 



 Proposed Matjhabeng Solar PV with Battery Energy Storage System Project:  
Phase 1 and Phase 2 – Powerlines 

Socio-Economic Impact Assessment 

 

 
 
 

22 
 

November 2020 

 

 

Figure 8: Land Use in the Vicinity of Substation Option 1, 2 and Powerline to Euclid SS 

Figure 8, shows the existing mining activities approximately 340 metres away from the 

proposed substation option 2 site. Armed security guards were present at the mining facility 

during the site visit to ensure the safety of the facility, access may be limited to this area during 

construction. 

5.1.2 Phase 2 

Phase 2 is located to the north of Oodendalsrus and has a lot more human, mining and 

agricultural activities than in the southern section. The farming in the area is generally mixed 

farming, this includes grazing and non-irrigated crops. It is important to note that the majority 

of the land is not cultivated and is used for grazing. 



 Proposed Matjhabeng Solar PV with Battery Energy Storage System Project:  
Phase 1 and Phase 2 – Powerlines 

Socio-Economic Impact Assessment 

 

 
 
 

23 
 

November 2020 

 

 

Figure 9: Land Use near Ross Kent North 

Figure 9 above shows the land use near Ross Kent North. This is the area where the proposed 

powerlines to Geduld substation intersect and it is the site for the substation south eastern 

block site. The site is approximately 400 metres away from the settlement area. 
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Figure 10: Farm Dwellings in the Vicinity of Powerline to Geduld Substation Option 1 

Figure 10 shows an image of small farm dwellings located at 377 metres east of powerline 

option 1 and 770 metres east of powerline option 2 to Geduld substation. The impacts to these 

dwellings will be minimal, however, the security of the livestock will be compromised during 

the construction phase.  
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Figure 11: Land Use near Thelma 

Figure 11 above shows the typical land use near Thelma on the outskirts of Ross Kent North 

where both powerline options to Geduld substation travel. The area is a large open space 

used for animal grazing, there is no crop production in this section. 
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Figure 12: Affected Areas in Thelma 

Figure 12 above provides and overview of the impacts resulting from the proposed powerlines 

to the substation. Powerline option one does not have direct impacts on the livelihoods of the 

inhabitants and their dwellings. The powerline crosses over the R34 road, the railway and it 

travels along Tshepong mine fence. 

Powerline route option 1 travels closest to the settlements on the outskirts of Ross Kent North, 

though the powerline travels along the grassy open area where there are little to no activities. 

During construction phase this community may be exposed to increased dust, noise and 

visual, reduced access to their access road and other nuisance disturbances. The route option 

makes its way through the railway and the entrance access into Tshepisong mine. As the 

powerline makes its way to Geduld substation, it travels in the vicinity of Thelma settlement. 
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Figure 13: Land Use at Freddies Gold Mine 
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Figure 14: Land Use at Freddies Gold Mine 

Figures 13 and 14 above, show images of the type of land use found at Freddies Gold Mine 

just north of Odendaalsrus town. Figure 13 shows the proposed site for the western block 

substation option 1 and figure 14 shows the proposed site for substation western block option 

2 together with the associated powerline and the 132kV overhead line to Grootkop substation. 

The area is largely open without any agricultural activities being practices.  

 

Figure 15: Freddies Gold Mine Dwellings 

Freddies Gold Mine settlement/dwellings is located at approximately 380 metres east of the 

proposed substation sites. Figure 15 shows a view from inside the settlement area. The site 

has existing tarred roads that are utilized by the residents and can be utilised to gain access 

during the construction phase. The existing roads may be damaged during construction phase, 

mitigation measures will be provided in this report. 
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Figure 16: Affected WTW Structures 
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Figure 17: Affected Farm Dwelling 

Figure 16 and 17 above shows the affected structures found along the 132kV overhead line 

to Grootkop substation in Freddies Gold Mine area. The Water Treatment Structure (WTW) 

appears to no longer be in use, however it is located closely to the powerline at approximately 

60 metres away from the 132kV powerline corridor. If the WTW is in operation, impacts during 

construction and possibly during operations will affect the operation of the treatment works. 

The farm dwelling is also in the close vicinity of the powerline, impacts during construction and 

possibly during operations are likely to affect the activities on the farm. The powerline should 

avoid these structures. 
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Figure 18: Farm Dwelling Near Grootkop Substation 

 

Figure 19: Affected Farm Dwelling near Grootkop Substation 



 Proposed Matjhabeng Solar PV with Battery Energy Storage System Project:  
Phase 1 and Phase 2 – Powerlines 

Socio-Economic Impact Assessment 

 

 
 
 

32 
 

November 2020 

 

 

 

Figure 20: Land Use near Grootkop Substation 

Figures 18 and 19 above show farm dwellings within the vicinity of the 132kV overhead line to 

Grootkop substation near Phatakahle. This section of the project is largely a commercial 

farmland area, with there being some farm buildings and farm infrastructure that is impacted 

upon by the powerline. Typical agricultural production includes cattle raising with some crop 

production, as shown in Figure 20. Most roads are gravel, a typical such road is shown in 

Figure 19. 
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Figure 21: Dwellings at Grootkop Substation 

 

Figure 22: Grootkop Substation 
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Figure 21 above shows the dwellings situated adjacent to the Grootkop substation and Figure 

22 shows the Grootkop substation. The influx of workers and noise, dust and other nuisances 

resulting from the construction may inconvenience the inhabitants. Consultation with the 

inhabitants should be conducted prior to construction to notify them of the construction 

activities that may inconvenience them. 

5.2 Study Area Overview 

The section below provides a more detailed description of the social and economic 

environment of the study area and further illustrates the livelihoods of the study area. 

5.2.1 Population Data 

The population of the study area, as determined during Statistics South Africa’s Census 2011, 

is presented in the pie chart below. 

 

Figure 23: Population Data in the Study Area 

Phathakahle SP located North West outside Freddies Gold Mine, has the highest population, 

at 16 974, Matjhabeng NU, is the next most populated, at 9 147 people. The Freddies Gold 

Mine sub place is the least populated in the project area, at 567. 
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5.2.2 Dwelling Type 

The characteristics of the dwellings in which households live and their access to various 

services and facilities provide an important indication of the well-being of household members. 

It is widely recognised that shelter satisfies a basic human need for physical security and 

comfort 

According to the Statistics South Africa household classification the following definitions apply 

to formal and informal housing (Figure24) 

 Formal dwelling refers to a structure built according to approved plans, i.e. house 

on a separate stand, flat or apartment, townhouse, room in backyard, rooms or flat 

let elsewhere. Contrasted with informal dwelling and traditional dwelling; and 

 Informal dwelling is a makeshift structure not erected according to approved 

architectural plans, for example shacks or shanties in informal settlements or in 

backyards.  

The chart below shows the dwelling types located within the study area. 

 

Figure 24: Type of Dwelling 

The vast majority of the inhabitants of the study area live in formal, brick dwellings. These are 

areas where informal areas exist, notably Phatakahle, where there are 219 informal dwellings 

in the sub-place followed by Matjhabeng NU, where there are 147 informal dwellings in the 
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sub-place. The standards of living are high and the relative lack of informal dwellings indicate 

a population that is not transient. 

5.2.3 Access to Piped Water 

Understanding the water supply at a household level provides insight into the municipal level 

of service of a community as well on the standard of living. The graph below, which 

summarises Statistics South Africa’s Census 2011 data, shows the use of various water 

supply standards within each of the sub-places. 

 

Figure 25: Access to Piped Water 

The graph suggests that the majority of the study area is dominated by a piped water supply 

inside homes. The exception to this rule is Freddies Gold Mine settlement area where formal 

type of dwellings are the lowest. This settlement area has households with a water supply 

point inside the yard. 

5.2.4 Sanitation 

Access to sanitation services is also an indicator of the standard of living amongst the 

population in the sub-places. The graph below, which summarises Statistics South Africa’s 

Census 2011 data, shows the use of the various sanitation standards within each of the sub-

places. 
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Figure 26: Access to Sanitation Services in 2011 

The Majority of the households in the sub-places use flush toilets. There are areas where there 

are no sanitation services, notably the rather rural Matjhabeng NU where there are up to 279 

people living without any toilet facilities. 

5.2.5 Education 

Education levels are assessed in order to understand the potential grade or level of 

employment as well as livelihood of the community. Furthermore, it indicates the functional 

literacy and skill level of a community. The graph below provides detail on the education levels 

within the study area. The figures are taken from Statistics South Africa’s Census 2011. 
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Figure 27: Highest level of education in 2011 (Statistics South Africa, 2011) 

The graph shows that seventy-six percent of the inhabitants of the study area have not 

achieved matric. Eighteen percent have achieved post matric qualification. Only six percent of 

the population have achieved post matric qualification. The table below provides more detail 

on the levels of education within the study area. 

Table 3: Education Levels within the Study Area 

 No Schooling 
Some Primary 

(<=Grade 7) 

Incomplete High 
School (<=Grade 

11) 

Higher Education 
(>=Grade 12) 

Matjhabeng NU 45% 30% 24% 20% 

Ross Kent North 3% 4% 8% 18% 

Thelma 1% 1% 2% 5% 

Freddies Gold 
Mine 

1% 1% 2% 2% 

Rheederpark 6% 9% 11% 16% 

Phatakahle SP 44% 55% 53% 39% 

Phatakahle SP has the highest levels of education within the study area, where 39% of the 

population have achieved a matric pass or higher level of education. Matjhabeng NU, Ross 

Kent North and Rheederpark follow with 20%, 18% and 16% of the population above 20 years 

old achieving matric of higher. 

The data is consistent with the living standards measures presented above. 
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Economic theory proves that education improves the level and quality of human capital, in turn 

increasing the productivity of individuals. Thus, increasing the output generated per worker. 

Education facilitates long term growth and is critical to escape the poverty gap. 

Economic theory proves is proven in practice in a study conducted by Altbeker and Storme 

(2013). The study shows that while number of graduates in South Africa has more than 

doubled in the past fifteen years; the unemployment rate amongst graduates has declined to 

around five percent. 

The statistics presented in the Figure 27 and table 3 above, suggest that the communities are 

dependent on the twenty-four percent of the population who have completed high school or 

received a higher education. 

Matjhabeng NU and Phatakhahle recorded the highest levels of not receiving any form of 

education. The structural problem in these two areas requires intervention of an external entity 

to improve current education levels. A generation of youth with some form of higher education 

is required to break the poverty cycle in this area. 

5.2.6 Annual Household Income 

Annual household income is important to assess as it provides information on the poverty level 

of a community. Development of unskilled rural households is much slower than that of a 

skilled household, this is due to the unskilled communities tending to generate low incomes 

per household than higher skilled communities. 

 

Figure 28: Annual Household Income 

The graph shows that a substantial portion of Phatakahle SP, Matjhabeng NU and 

Rheederpark have no or low income. These communities can be regarded as poor 
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communities for whom additional employment opportunities from the project would be highly 

beneficial. 

The communities of Ross Kent North are relatively wealthier and this is mirrored by the data 

on education. 

The table below provides additional detail on the household incomes of the sub-places. 

Table 4: Household Income within the Study Area 

Place Name No income 
Low Income 
(R1-38 200) 

Middle Income 
(R38 201-R07 

600) 

High Income 
(R307 601 – 
R614 400) 

Matjhabeng NU 13% 35% 20% 36% 

Ross Kent North 7% 4% 21% 32% 

Thelma 2% 1% 6% 14% 

Freddeis Gold Mine 2% 1% 5% 0% 

Rheederpark 12% 13% 13% 10% 

Phatakahle SP 64% 46% 34% 8% 

Phatakahle SP, Matjhabeng NU and Rheederpark show the highest percentages of no or low 

income levels. The poverty levels in these two areas are the most severe in the study area. 

The table above shows that a substantial number of communities are poor and the provision 

of additional employment and skills development programmes would be highly beneficial for 

both short and long term durations. 

Of particular note in Figure 28, are the figures for households with “No income”. Statistics SA 

in their publication “ Income Dynamics and Poverty Status in Households in South Africa, 

Census 2011”, (Statistics SA:2015) define income as being ““…all money received from 

salary, wages or own business; plus money benefits from employer, such as contributions to 

medical aid and pension funds; plus all money from other sources, such as additional work 

activities, remittances from family members living elsewhere, state pension or grant, other 

pensions or grants, income from investments, etc. The census question asks for the total 

before tax.” 

According to this definition, a total of 627 households in Phatakahle receive no income. To 

justify and rationalize this level of income there are four possibilities: the households have 

either unreported their income; rely on charity donations of goods and or social grants; due to 

the study area being predominately used for agriculture, the third possibility is that the 

household use subsistence farming to sustain the household’s food and water needs. 

5.2.7 Employment  

Census 2011 uses the following definitions applicable to employment that are useful for 

reference purposes: 
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 “Employed - Those who performed work for pay, profit or family gain for at least one 

hour in the seven days prior to the interview or who were absent from work during 

these seven days, but did have some form of paid work to return to”; 

 “Economically Active Person - A person of working age who is available for work, 

and is either employed, or is unemployed but has taken active steps to find work in the 

reference period”. These are the sum of the employed and unemployed persons; 

 “Unemployed – Those people within the economically active population who: (a) did 

not work during the seven days preceding the census; (b) want to work and are 

available to start work within two weeks of the interview; and (c) have taken active 

steps to look for work or start some form of self-employment in the four weeks 

preceding the census night.”; and 

 “Other Not Economically Active – People who are not available for work such as 

fulltime scholars and students, full-time homemakers, those who are retired and those 

who are unable or unwilling to work”; and 

The statistics of employed and unemployed persons in the study area is reported in the graph 

below by using the Statistics South Africa’s Census 2011 data. These figures use the official 

definition for unemployment. The sum of the employed persons and the unemployed persons 

is the actual labor force at the time of the census. 

 

Figure 29: Employment Status, 2011 

The graph shows that unemployment in the study area is lowest in Freddies Gold Mine 

settlement area (0.4%) and highest in Phatakahle (at 71%). The data corresponds with that 

on the education levels, for example in Phatakahle, 39% of the population have achieved a 

matric pass or higher level of education, the highest in the study area. 
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5.3 Stakeholder Engagement 

The following stakeholder engagement was carried out during Public Participation Process 

(PPP) as part of the EIA and as part of the SEIA studies. 

5.3.1 Contact with Matjhabeng Local Municipality Councillors 

The powerlines and proposed substations which form the project area, are all located within 

the Matjhabeng Local Municipality. The concerns noted by the Councillors are as follows: 

 Socio-economic benefits: The Councillors noted that the community members in the 

area are largely unemployed. The mining sector in the area employs a small amount 

of people from the surrounding communities, the councillors were interested in the 

potential employment figures. It was pointed out that the project should try to employ 

locally-based labour, possibly using the Expanded Public Works Programme model as 

well as using local companies. As far as possible, importing labour from outside the 

outside the affected communities should be avoided. In addition, skills development 

programmes and certifications to create long term skills within the community was 

noted as an expectation from the project; 

 Project Awareness: Councillors were concerned that landowners did not have 

enough knowledge of the project. It was pointed out that generally the EIA process 

includes a great deal of public participation and that directly affected landowners have 

been informed individually of the proposed project;  

 Duration of the project: as the councillors wanted to know the duration of the 

employment contracts which will be issued to the community. 

5.4 Review of Scoping Level Comments 

This section provides a summary of comments received from authorities and Interested and 

Affected Parties (I&APs) and responses given by the relevant project team members; the 

Applicant, project team and the Environmental Impact Assessment (EIA) team. These were 

captured in a form of a Comments and Response Report (CRR) as part of the public review 

of the Draft Scoping Report for the proposed Project: Phase 1 and Phase 2 Stes. The following 

was obtained from the Draft Scoping Report (the table below does not represent the complete 

CRR but only quotes some inputs received from IAPs) a complete CRR can be viewed from 

the Draft Scoping Report: 

Table 5: Summary of Comments and Responses (Nemai Consulting; Draft Scoping Report; 2020) 

No Comment/Query/Issue Raised by Source Response By Response 

21 
Please confirm whether the 
'Communication Towers' mentioned 
as additional infrastructure do/do not 
trigger Listing Notice 3, Activity 3.  

  SunElex 
The project communication 
systems proposed for the project 
for connectivity and other 
operational requirements, can be 
accommodated as part of the 
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expansion on existing telecoms 
infrastructure in the area. It is not 
envisaged that a major 
infrastructure upgrade requiring 
a Telecomms tower will be 
required. This is also on the 
basis of engagements with 
service providers earmarked to 
provide such services to the 
project.  

Communications on site between 

the inverters, substation etc will 

most likely be underground fibre 

cable. The sites are relatively flat 

and if a radio communications or 

site wifi is installed the antenna 

masts wouldn't need to be above 

15m.  

24 
(c) Public Participation  

i. Please ensure that the measures 

you implement for public 

participation take heed of the 

National State of Disaster declared 

for the COVID-19 pandemic in 

Government Notice No. 313 in 

Government Gazette No. 43096 of 

15 March 2020 with effect from the 

27 March 2020 and any other 

subsequent legislation released in 

this regard. All necessary measures 

must be put in place to ensure that 

the health and safety of the 

Interested and Affected Parties 

(I&APs) and/or public are not put at 

risk in the realisation of the EIA 

process of this development.  

  Nemai Consulting 
A Draft Scoping Report for the 
proposed Project: Phase 1 and 
Phase 2 Sites was initially made 
available for public review in 
March 2020, however, the review 
period was suspended due to the 
National State of Disaster 
declared for the COVID-19 
pandemic. The Minister of 
Environment, Forestry and 
Fisheries subsequently 
published the Directions 
regarding measures to address, 
prevent and combat the spread 
of COVID-19 relating to National 
Environmental Management 
Permits and Licences in 
Government Notice No. 650 of 5 
June 2020. These Directions 
allowed for the continuation of 
the EIA process.  

A Public Participation Plan (PPP) 

for the continuation of the review 

of the Draft Scoping Report was 

compiled in terms of the 

abovementioned Directions, 

which was submitted to DEFF on 

24 June 2020. DEFF approved 

the PPP on 26 June 2020.  

25 
Please ensure that comments from 
all relevant stakeholders are 
submitted to the Department with the 
final SR. This includes but is not 
limited to the Free State Department 
of Small Business Development, 
Tourism and Environmental Affairs 
(DESTEA), the Department of 
Transport, the Matjhabeng Local 
Municipality, the Lejweleputswa 
District Municipality, the Department 
of Water and Sanitation (DWS), the 
South African National Roads 
Agency Limited (SANRAL), the 
South African Heritage Resources 
Agency (SAHRA), the Endangered 
Wildlife Trust (EWT), BirdLife SA, 
the Department of Mineral 

  Nemai Consulting 
Copies of the comments 
received from authorities and 
I&APs during the review period 
for the Draft Scoping Report are 
contained in Appendix M of the 
Final Scoping Report. These 
comments were incorporated 
into the CRR.  
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Resources; Department of 
Agriculture and Rural Development 
and the Department of 
Environmental Affairs: Directorate 
Biodiversity and Conservation.  

29 
The Public Participation Process 
must be conducted in terms of 
Regulation 39, 40, 41, 42, 43 & 44 of 
the EIA Regulations 2014 as 
amended. Where this is not possible 
due to point (i) above, reasonable 
alternative measures must be 
demonstrated in an effort to 
complete the Public Participation 
Process.  
Once you have more information I 
will share it with my network and 
email list.   

  Nemai Consulting 
An overview of the Public 
Participation Process that was 
undertaken during the Scoping 
phase is captured in Section 12 
of the Final Scoping Report.  

 

37 
Do you have a summary of the 
project and what the impact will be 
on the Odendaalsrus community.  
Furthermore I would like to find 
about the corporate social 
responsibility the company would be 
seeking in the local community? Of 
would they be interested in social 
enterprise development for the 
community especially the 
unemployed youth. 

Dr I. Scheurkogel  

 

Email (11-06-
20)  

Nemai Consulting  

 

The executive summary from the 
draft Scoping Report, which was 
lodged for public review in March 
2020, was provided to Dr I. 
Scheurkogel.  
The EIA Report will include 
details of the socio-economic 
benefits associated with the 
proposed Project. The EIA 
Report will also contain a Socio-
Economic Impact Assessment.  

46 
The final layouts of the Phase 1 and 
Phase 2 Sites must avoid areas of 
sensitivity. The adjusted layouts 
must be part of the DEIR;  

 

M. Rabothata  

(DEFF Directorate: 

Biodiversity 

Conservation)  

 

Letter  

(dated: 02-03-

20; received: 

04-09-20)  

 

Nemai Consulting  The layouts of the Phase 1 and 
Phase 2 Sites will incorporate 
the findings of the specialist 
studies and will attempt to avoid 
environmentally sensitive areas. 
The adjusted layouts will be 
presented in the EIA Report.  
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6 IDENTIFICATION OF ACTIVITIES, ASPECTS AND IMPACTS 

The methodology for the identification 

of impacts was threefold. Firstly, an 

assessment of the screening phase 

took place. This was followed by a 

research and desktop analysis. Finally, 

site visits were conducted.  

The assessment of the screening report 

and the Background Information 

Document was important to understand 

the project background details, location 

and possible impacts. In this section 

GIS was used to conduct a thorough 

analysis of the project study area. As a result, the project details were understood and located.  

The second aspect to identification of impacts was a research and desktop study. Data on the 

community such as population statistics, health, education and services were analysed using 

Census 2011 data. Consultation of relevant studies was conducted to provide an insight and 

supplement the already acquired knowledge where deemed necessary. A brief analysis of the 

economic aspect of the community was also assessed. It also allows for the identification of 

the challenges faced by the community. Not only does the desktop study facilitate site visits, 

it also directs the discussion during interviews.  

Finally, stakeholder engagements were conducted in the form of interviews and public 

meetings with directly affected landowners and relevant authorise. The consultations provided 

valuable insight on IAP’s views on the projects. Using this methodology, aspects were 

identified from activities that proposed. These aspects have triggered impacts which will be 

discussed in Section 7. In order to contextualise the impacts, the activity and aspects have 

been outlined and discussed below. 

According to ISO 14001-2004 4.3.1 Environmental Aspects; the Organization shall establish, 

Implement and maintain a procedure(s) 

 To identify the environmental aspects of its activities, products and services within the 

defined scope of the environmental management system that it can control and those 

it can influence taking into account planned new developments or new or modified 

activities, products and services, and 

EIA Scoping 
Phase

Research

Desktop 
Analysis

Steakholder 
Analysis
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 To determine those aspects that have or can have significant impact(s) on the 

environment (i.e. significant environmental aspects) (International Organization for 

Standardization, 2011). 

6.1 Identification of Activities and Aspects 

An “activity” is defined as a distinct or risk undertaken by an organisation for which a 

responsibility can be assigned. Activities also include facilities or pieces of infrastructure that 

are possessed by an organisation (International Organization for Standardisation, 2011). 

The activities identified for the projects are listed below as either high risk or lower risk to the 

social environment. 

High Risk Activities: 

 Land and Servitude Rights Acquisition (where necessary, having regard to existing 

structures located within the powerlines and substations corridor); 

o Structures located closest to the 40 metre corridor; 

 Construction Works: 

o the construction of substations; 

o the erection of the towers for the powerlines; and 

o access roads and upgrading/maintaining existing roads 

 Rehabilitation of the construction site 

 

Lower Risk Activities: 

 Scheme Operations: 

o Operation and maintenance of the substations; 

o Operation and maintenance of the powerlines; and 

o Maintenance of the roads. 

An aspect is defined as elements of an organisation’s activities of products or services that 

can interact with the environment. In order to capture the high-risk impacts associated with 

the proposed infrastructure, an activity – aspect – impact table was created (Table 6). 

The table presents an overview of the impacts associated with aspects during the various 

stages of the project. Some impacts, including their mitigation measures, are thereafter 

discussed in detail while the remaining impacts not discussed in this report are addressed in 

separate specialist studies as part of the EIA study. If the impact is not significant then no 

further investigation is recommended. 
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Table 6: Table Outlining Activity, Aspects and Impacts of the project 

Activity Aspect Potential Impact 

Land 

Acquisition 

and 

Servitude 

Rights 

Acquisition 

Land Acquisition 

Partial loss of livelihood on the part of landowners 

Reduced access to parts of their farms in Thelma 

Servitude Rights  

Reduced access to land/structures – all structures 

located in the servitude. Structures identified as part 

of this study are: Tshepong Mine, Railway near 

infrastructure and road infrastructure 

Scheme 

Operations 

Enabling development through 
the network expansion of 
electricity. 

Economic growth and induced impacts 

Supply of goods and services 
to the scheme 

Opportunity for local business 

Administration and Technical 
Input 

Employment of local people 

Skills development 

Construction 

Phase 

Access into properties 

Damage to property or equipment 

Damage or wear to access roads 

Improvement of access in the project area 

Security concerns 

Erection of towers and stringing 

of conductors, concrete and civil 

works 

Proximity to construction work and associated 

inconvenience and dangers 

Employment of local people and SMME’s 

Sourcing of equipment, machinery and services 

locally 

Dust 

Noise 

Influx of workers 

Sourcing of equipment, machinery and services 

locally 

Temporary road closures 

Increased traffic 

Transport of goods to site and 

employment of staff 

Increased traffic 

Security concerns 

Improved access to amenities 

Rehabilitation 
Damage or wear to access roads 

Security concerns 

6.2 Impacts Mitigation Framework 

ISO 14001-2004 defines impacts as “any change to the environment, whether adverse or 

beneficial, wholly or partially resulting from an organization’s environmental aspects”. 
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When considering an assessment of the impacts, the following definitions apply. 

Nature The project could have a positive, negative or neutral impact on the environment. 

Extent 

Local – extend to the site and is immediate surroundings. 

Regional – impact on the region but within the province. 

National – impact on an international scale. 

International – impact outside of South Africa. 

Magnitude 

Degree to which impact may cause irreplaceable loss of resources: 

Low – natural and social functions and processes are not affected or minimally affected. 

Medium – affected environment is notably altered; natural and social functions and 

processes continue albeit in a modified way. 

High – natural or social functions or processes could be substantially affected or altered 

to the extent that they could temporarily or permanently cease. 

Duration 

Short term – 0-5 years 

Medium term -5-11 years 

Long term – impact ceases after the operational life cycle of the activity either because 

of natural processes or by human intervention. 

Permanent – mitigation either by natural process or by human intervention will not occur 

in such a way or in such a time span that the impact can be considered transient. 

Probability 

Almost certain – the event is expected to occur in most circumstances. 

Likely – the event will probably occur in most circumstances. 

Moderate – the event should occur at some time. 

Unlikely – the event could occur at some time. 

Rare/ Remote – the event may occur only in exceptional circumstances. 

Significance 

Provides an overall impression of an impact’s importance, and the degree to which it 

can be mitigated. The range for significance rating is as follows: 

0 – impact will not affect the environment. No mitigation necessary. 

1 – No impact after mitigation. 

2 - Residual impact after mitigation. 

3 – Impact cannot be mitigated. 

Mitigation 
Information on the impacts together with literature from social science journals, case 

studies and field work will be used to provide mitigation recommendations to ensure that 

any negative impacts are decreased and positive benefits are enhanced. 
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Monitoring 
Monitoring usually involves developing and implementing a monitoring programme to 

identify deviations from the proposed action and to manage any negative impacts. The 

recommended mitigation measures will also include monitoring measures. 

A well designed, well implemented, well managed, well maintained construction of powerlines 

and substations can bring significant benefits to the communities that it serves. If configures 

or operated in a way that ignores significant socio-economic needs or potential impacts, the 

pipeline may have socio-economic costs or liabilities for the stakeholders and affected 

communities. 

Therefore, assessing socio-economic impacts is a complex process due to the multi-

dimensional nature of the human interactions. This occurs in situations where a particular 

impact affects a group of stakeholders differently. An inter-connection of impacts can also be 

encountered whereby a number of impacts are related and when assessed cumulatively their 

impacts may be of significance. 

The impact assessment scores both before and after mitigation were arrived at by the 

specialist team engaging in a modified version of the Delphi technique, where the team 

discussed the scores, and through a process of iteration arrived at a consensus for each of 

the values. Where additional information was needed to make a determination, the technique 

would be halted, the necessary information would be uncovered and included in the report, 

and the technique would be recommenced. 

6.3 Impact of Additional Electricity Generation 

The solar generation of electricity and transporting the resultant power through the use of the 

proposed powerlines has socio-economic implications. The socio-economic benefits of a 

sufficient and sustainable power supply are fundamental to the project and the communities. 

These benefits will also increase to the residents in the supply areas. 

The United Nations Educational Scientific and Cultural Organisation highlight socio-economic 

development process depend on the human’s use of electricity since electricity is a basic 

essential component of modern living. 

Electricity supply shortages, and the associated interruptions; have large economic and social 

implications. Electricity is used as an input by many businesses – manufacturing, irrigated 

agriculture and offices, whilst sufficient power supply ensures continuing delivery of social 

benefits such as health care services. Power interruptions cause negative impacts on daily 

social activities. These include the efficiency and flow of traffic within the cities or towns which 

rely on traffic lights, the running of trains, lighting in the home and public spaces and other 

uses in the home such as preparation of food, heating, cleaning, refrigeration and 

entertainment. 
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With a secure electricity supply, safety improves since the use of energy sources to carryout 

household duties such as cooking and lighting require the use of paraffin, candles and possibly 

small generators, all of which represent a higher safety risk that using electricity. 

Environmental Feature Impacts Created by Providing a Secure, Sufficient Power Supply 

Project life-cycle Operational Phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

Economic  
 Increased productivity; 

 More flexible economy. 

Social Benefits 

 Convenient and less time-consuming daily tasks; 

 Facilitation of education; 

 Facilitation of mass transport; 

 Improved productivity of health care.  

 Nature Extent Magnitude Duration Probability Significance 

Before 
Mitigation 

Positive Regional High Long Term  Likely 3 

After Mitigation Positive Regional High Long Term  Likely 3 

Significance of 
Impact and 
Preferred 
Alternatives 

Mitigation is not necessary for this positive impact. 
 
This mitigation measure does not influence the choice alternatives considered in 

the study. 

6.4 Impact Owing to Routing and Site Selection 

The implementation of the proposed project will have an impact on landowners in that land 

would need to be acquired, and servitudes registered for the powerline footprints. 

Landowners would have a reduced land area to generate income and servitude conditions are 

likely to restrict the existing use of land. 

In this regard, the final route powerline locations will be carried out prior to construction. A final 

walk down survey by the specialists will be carried out and negotiations with landowners will 

begin after route selections has been completed. 

Where impacts on agricultural productivity occur and cannot be mitigated by re-location of the 

project component’s footprints, compensation will be required for all affected landowners. 

Those landowners who will be directly affected through the sale of their property and loss of 

land through the footprints of the powerlines should be compensated for the land, immovable 

assets and loss of business. Landowners who will be impacted upon by SunElex energy 

requiring a servitude over their land should be compensated for the servitude rights. 

SunElex energy are responsible for land and rights acquisition. They should ensure that this 

process is conducted accordance with the Expropriation Act, 63 of 1975. The process should 

be a fair and independent land valuations should be conducted. This process should be 

undertaken in the project planning phase and should be concluded prior to the start of 

construction.  
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Similarly, servitudes would have to be negotiated and registered in terms of the Alienation of 

Land Act, 68 of 1981. There will be discussions and engagement with landowners to come to 

an agreement with regards to the servitude registration and servitude restrictions. 

There are a number of sections along the various powerline route alternatives where impacts 

upon existing land-use will be higher than that along other sections. These high impact 

sections are captured in the figures below and in more detail elsewhere in this report. 
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Figure 30: Phase1; Powerline & SS Option 1 - Scattered Informal Dwellings and Mining Activities – 
27°54'15.47"S  26°41'55.78"E 
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Figure 31: Phase 1;Powerline to Euclid SS - Farm Dwellings near Rheederpark/Euclid SS – 27°55'18.13"S  
26°42'32.63"E 

 

Figure 32: Phase 2; Powerline  Route & SS Option 1 - Tshepong Mine and Surrounding Dwellings - 
27°51'28.25"S  26°42'26.91"E 
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Figure 33: Phase 2; Powerline Route Option 2 – Ross Kent North, Thelma and Tshepong mine Affected 
areas – 27°51'59.26"S  26°41'59.89"E 

 

Figure 34: Phase 2; SS Western Block Option 1 & 2 – Affected areas – 27°51'21.08"S  26°40'21.63"E 
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Figure 35: Phase 2; 132KV Overhead line to Grootkop SS – Affected Areas - 27°50'33.98"S  26°39'54.54"E 

 

Figure 36: Phase 2; 132KV Overhead line to Grootkop SS - Agricultural Activities - 27°49'25.05"S  
26°40'49.28"E 
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Figure 37: Phase 2; 132KV Overhead line to Grootkop SS – Agricultural Activities - 27°47'57.43"S  
26°41'39.91"E 
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Figure 38: Phase 2; 132KV Overhead line to Grootkop SS - Affected Farm Dwelling - 27°47'1.77"S  
26°41'40.80"E 
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Figure 39: Phase 2; 132KV Overhead line to Grootkop SS - Affected farm Dwellings - 27°43'52.60"S 
26°41'19.52"E 
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Figure 40: Phase 2; 132KV Overhead line to Grootkop SS - Affected Dwellings – 27°43'23.90"S 
26°41'34.57"E 

 

Figure 30 and figure 31 Illustrates the southern section of the project known as phase 1 which 

is to the south of Odendaalsrus town. Informal settlements are located near the option 2 

powerline in this section. The area largely consists of grazing land, mining activities and some 

level of quarrying. The dwellings found in this section are scattered. 

The analysis of the corridor shows that no settlements fall within the corridor, however they 

are in close proximity as seen in both figures. The powerlines in this section will be following 

the existing 44kv powerline servitude as such no structures will be directly affected. 

Similar impacts can be seen in phase 2. A Water Treatment Works (WTW) can be seen in 

Figures 34 and 35 in close proximity to the corridor and a farm dwelling near the mine quarry. 

Careful positioning of the overhead powerline is needed to avoid the dwelling and the 

infrastructure. The powerline in this section largely follows the farm boundaries and existing 

servitudes of the powerlines travelling to and from Grootkop substation.  

Farm dwellings with some agricultural activities were identified. The dwellings were located 

towards the northern region of Odendaalsrus near the Grootkop substation as seen in the 

figures 38 and 39 above. The dwellings are directly affected as they are located very closely 

to the corridor. Though there were no irrigation pivots identified during the site visit, other 
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agricultural activities such as grazing were identified and they owners could be disturbed by 

the construction activities and experience limited access to their farms. 

Environmental Feature Impact owing to Land and Rights Acquisition 

Relevant Alternatives & 
Activities 

Acquisition of land  

Project life-cycle Pre-construction 

Potential Impact Proposed Management Objectives / Mitigation Measures 

Loss of income from the 
acquisition of land  

 Where-ever possible, the final routing of the project infrastructure 
should be adjusted to avoid impacts. If the powerline servitude is 
such that it allows powerline alignment to the extent that an impact 
on a dwelling can be avoided, this should be done. 

 Where impacts cannot be avoided, all negotiations and payments 
relating to compensating affected landowners should be conducted 
and concluded before construction begins. 

 Those landowners who will be required to sell portions of their 
properties to SunElex energy must be compensated for any business 
that is operating on the premises.  

 All landowners whose businesses will be affected by the proposed 
project should be compensated to the full value of their immovable 
assets and any loss of income. 

 Negotiations should take place between the landowner and SunElex 
for any compensation of potential income denied as a result of the 
servitude agreements.  

Relocation of Households 
 No household relocation will be necessary, and should not take 

place, as a result of the construction of the powerlines for the project 

Construction Period and time 
frame 

 Careful planning should be adopted to reduce the impact of land 
acquisition on the overall programme for the works 

 Nature Extent Magnitude Duration Probability Significance 

Before 
Mitigation 

Negative Regional  High  Long term likely 3 

After Mitigation Negative Local Low 
Medium 

term 
Likely 1 

Significance of 
Impact and 
Preferred 
Alternatives 

The final routing of the powerline and the selection of the proposed substations are the 
primary mitigation measure that should be adopted. The final routing and site selection 
should be amended to avoid impacts on existing developments/infrastructure as far as 
possible. 

6.5 Impacts on Siting of the Substations 

The selection of the substation sites will have impacts on the current agricultural activities and 

inhabitants of the area surrounding the site. Inhabitants found in the mining settlement in 

phase 2 and the inhabitants found in the informal settlements found in phase 1 are slowly 

expanding in the vicinity of the substation sites. 

Site selection should be carefully considered, using detailed and up to date survey of the 

structure in the vicinity, in order to site the substation(s) with as few impacts as possible. 

Environmental Feature Impact of the siting of the substation(s)  
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Project life-cycle Planning Phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

Loss of productive land due 
to site selection 

 Siting of the substation(s) to avoid impacts on residents in the 
vicinity. This should be carried out using up to date survey of the 
structures in the area and input from the Town Planning department 
of the Matjhabeng Local Municipality. 

 Nature Extent Magnitude Duration Probability Significance 

Before 
Mitigation 

Negative Local Medium 
Medium 

Term 
Likely 2 

After Mitigation Negative Local  Low Short-Term Likely  1 

Significance of 
Impact and 
Preferred 
Alternatives 

The site should be located so as to avoid structures erected in the vicinity and also take 
into account the town planning for the area. 
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6.6 Impacts during Construction Phase 

The construction activity will impact the social environment both positively and negatively. 

Given the nature of the project area, construction activity is likely to cause a number of social 

nuisances as well as possible economic implications on the communities and commercial 

activities. 

Cumulative impacts can be both positive and negative. Cumulative impacts refer to the 

impacts that are incremental on the environment that results from the impacts of the proposed 

action when added to the existing and foreseeable future actions. These impacts can also be 

temporary in nature (by being restricted to the construction phase) and permanent (occurring 

in both the construction and operation phase). 

6.6.1 Economic Opportunity  

The high number of impoverished households shows that there are vulnerable communities 

in the study area. It is recommended that the appointed contractor use local SMME’s and local 

labour as far as possible during the construction phase to enhance any local economic impact. 

In addition, this would increase the skills in the area after construction is completed. 

In this way, a greater proportion of the project revenue will remain in the area, raising economic 

activity and increasing welfare, resulting in induced economic opportunity. In South Africa, 

most employment is generated through small and medium business. Given the size of the 

proposed project, should contracts between local SMMEs be implemented, it is likely that there 

will be an increase in employment by SMMEs for the duration of the contracts.  

In particular, the project has the potential to create a number of opportunities for existing and 

new local SMMEs. These opportunities range from site clearing, to fencing, parts of the 

construction scope and supply of materials. There are also opportunities for community 

members to provide labour, catering, accommodation and other services to the new workers. 

Where possible, SunElex should support and encourage the development of SMMEs and local 

or regional suppliers in line with government policy. 

Education levels provide an indication of the level of skill in the community and the degree to 

which skills can be skilled. Rural and less developed areas are mostly defined by poverty, 

while poverty is associated with poor education outcomes. 

Attempts to break the poverty cycle of the project areas will require more than secondary 

school education. Higher education or further skills training is required. It is therefore important 

that the community members under-go skills development. It is also recommended that the 

SunElex institute a skills development program during construction. 

SunElex should monitor the employment process. Employment audits should be conducted. 

It is important that women are also provided employment opportunities. Audits should pay 

attention to the employment process of women to ensure that exploitation does not take place. 
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6.6.2 Noise and Dust 

During the construction phase communities may be exposed to increased dust, noise, visual 

and other nuisance disturbances.  

The generation of dust stems from activities such as earthworks and as well as vehicle 

movement during the construction phase. This situation will be worst during the dry season 

and during windy seasons. Air borne particulates may pose a hazard to residents in the vicinity 

or downwind of the construction site that suffer from upper respiratory tract problems. 

Mitigation through dust suppression methods will allow for this impact to be effectively 

managed.  

During the construction, heavy equipment may be required for the site clearance, road 

construction, substation and the erection of the electrical towers and powerlines. Noise 

generation will be unavoidable. The degree of noise, frequency of noise and individual 

perception are all important considerations when determining the impact on noise. Drilling; 

blasting and construction activities will also create noise pollution. Adequate warning of high 

noise events such as blasting should be communicated to the affected communities prior to 

carrying out the activities. 

6.6.3 Worker Health and Safety 

The impacts of construction can affect the health and safety of those working on the 

construction site; disturbance, health and income of the host communities; and disturbance to 

the environment and animals. These impacts can be mitigated in the Environmental 

Management Programme (EMPr) and through adherence to the Occupational Health and 

Safety Act 85 of 1993. 

An influx of workers is often characterised by higher health risks, particularly if the influx is 

male dominated. These include a higher disease burden and rise in Human Immunodeficiency 

Virus (HIV) / Acquired Immunodeficiency Syndrome (AIDS) rates. There should also be 

awareness and education campaigns on health and social risks such as HIV/AIDs and crime 

prevention. 

6.6.4 Security 

There a safety concerns related to the construction activity. Landowners have expressed a 

number of security concerns including increased access to the farms and crime. Theft was 

cited as a concern as well the risk of the project being sabotaged by the opposing locals and 

illegal miners of the dumps. 

Mitigation measures include SunElex, prior to construction, agreeing with affected farmers and 

business/property owners on appropriate access points to ensure the safety of the businesses, 

livestock and residents. 

A security policy must be drafted and strictly enforced by the contractors; this would include a 

requirement to obtain landowner permission prior to any property. As good practice and 
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mitigation against security risks, SunElex should provide some level of security and 

emergency response services for the duration of the construction measure. All contractors 

and service providers should obtain permission to enter any property. 

6.6.5 Damage to Property Once Access is granted 

Once access to a property is granted, mitigation measures should be taken to ensure that any 

damage that is caused as a result of this access is made good. This includes damage to 

infrastructure such as fences, gates, electrical connections or roads. 

Property damage includes the destruction of crops that may be required at the time of site 

clearance.  

Where there is a risk of damage occurring, the contractor is to document to the condition prior 

to the start of work. If the condition has deteriorated after the completion of the work, any such 

damage should be made good. Landowner signed off that the damage has indeed been 

rectified should be obtained. 

6.6.6 Local Road Condition and Traffic Impacts 

Local road and road access within the sites will be used during the project, and as a result 

these roads may be subject to damage. The project is to maintain the local roads for the 

duration of the contract and should leave them in a state the same or better than they were 

prior to the start of the construction phase. 

Heavy duty trucks and construction vehicles will cause damage to the current road conditions 

as well as contribute to congestion on the roads.  

The greater the number of trucks on the road, the greater the risk of road accidents occurring. 

It is important that the contractors are sensitive to the road conditions and ensure that 

throughout the construction process that these roads are maintained and suitable for small 

vehicles 

Environmental Feature Economic opportunities arising from the construction phase 

Project life-cycle Construction phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

SMME Creation  
 Local SMMEs should be given an opportunity to participate in the 

construction of the project through the supply of services, material or 
equipment.  

Job Creation and Skills 
Development 

 The main contractor should employ non-core labour from the Main/Sub 
places as far as possible during the construction phase. 

 The principles of Expanded Public Works Programme can be used for 
guiding the construction. 

Indirect Employment Impacts 

 Spaza/informal trader shops may open next to the site as a consequence 
of construction. These should be controlled by the contractor to limit 
their footprint and to ensure that the local Municipalities – Informal 
Trading By-laws are complied with. 
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Environmental Feature Economic opportunities arising from the construction phase 

Project life-cycle Construction phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

 Nature Extent Magnitude Duration Probability Significance 

Before 
Mitigation 

Positive Local Medium Short Term  Likely 1 

After Mitigation Positive Local  Low Short Term Likely  3 

Significance of 
Impact and 
Preferred 
Alternatives 

Individuals who will benefit during the construction are limited to those who actively 
participate in the construction activity through employment, sub-contracting or other 
economic opportunities. Active participation should be encouraged. The benefits on such a 
construction will take place irrespective of which routing alternative is preferred.  

 

Environmental Feature Disturbance arising from the construction phase 

Project life-cycle Construction phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

Traffic 

 Ensure that the necessary signage and traffic measures are 
implemented for safe and convenient access to the site;  

 Additional creation of routes and access roads must be implemented 
to reduce heavy traffic flow; 

 The EMPr must include restrictions on the Contractor and its sub-
contractors related to minimising impacts on the safety of road users; 
Restrictions should include appropriate speed limitations, restricting 
travel times to daylight hours, communication measures and the 
establishment of haul routes.; 

 Measures must be put in place to prevent construction vehicles from 
entraining dirt onto public roads; 

 Traffic control personnel must be assigned where deemed necessary, 
this will be to control the movement of construction vehicles in relation 
to local vehicles to ensure maximum safety and coherence. 

Local Road Condition 

 A continuous condition survey of the local roads to be used during the 
construction phase should be made prior to construction; 

 Delivery routes should be defined and adhered to during the 
construction phase; 

 Maintenance of local roads should take place during the construction 
phase, ensuring that the local roads used by the contractor are left in 
the same or better condition than they were prior to the start of 
construction. 

Increase in Dust 

 Dust and disturbance can be mitigated through the use of appropriate 
dust suppression mechanisms;  

 Adherence to road signage can be added as an advantage and a 
measure to manage the increase in dust levels; 
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Environmental Feature Disturbance arising from the construction phase 

Project life-cycle Construction phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

 Mitigation measures management should be adhered to according to 
the relevant specialist studies. 

Influx of workers 

 All employment of locally sourced labour should be controlled on a 
contractual basis. If possible, and if the relevant Ward Councillors deem 
it necessary, the employment process should include the affected 
Ward Councillors. 

 People in search of work may move into the area, however, the project 
will create a limited number of job opportunities. Locally based people 
should be given opportunities and preferences over others; 

 No staff accommodation should be allowed on site; 

 Influx of workers could may lead to increased diseases and HIV/AIDSs 
& STI as well as STD infections, therefore awareness programmes 
should be implemented through the local educational institutions and 
for the workers as well. 

Worker Health and Safety 

 The provisions of the OHS Act 85 of 1993 and the Construction 
Regulations of 2014 should be implemented on all sites; 

 Account should be taken of the safety impacts on the local community 
when carrying out the longitudinal aspects of the project, such as the 
pipelines; 

 Contractors should establish HIV/AIDs awareness programmes at their 
site camps. 

Security  

 The sites of the substations should be fenced for the duration of 
construction; 

 All contractors’ staff should be easily identifiable through their 
respective uniforms; 

 A security policy should be developed which amongst others requires 
that permission be obtained prior to entering any property and 
provisions controlling trespassing by contractor staff; 

 Security staff should only be allowed to reside at contractor camps and 
no other employees; 

 Contractors should establish crime awareness programmes at their site 
camps. 

Noise impacts  

 Prior notice should be given to surrounding communities of any 
blasting events; 

 Construction work should take place during working hours – defined as 
07h00 to 17h00 on weekdays and 07h00 to 14h00 on Saturdays. Should 
overtime work be required, that will generate noise, consultation with 
the affected community or landowner should take place. 

Damage to property 

 If a risk existing of damage taking place on a property as a result of 
construction, a condition survey should be undertaken prior to 
construction; 

 The contractor is to make good and acknowledge any damage that 
occurs on any property as a result of construction work; 

 Where crops and agricultural machinery are damaged, compensation 
is to be paid to the farmer for the loss of these crops; 

 The farmer should be compensated for any loss of income experienced 
at the account of the contractor. 

 Nature Extent Magnitude Duration Probability Significance 
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Environmental Feature Disturbance arising from the construction phase 

Project life-cycle Construction phase 

Potential Impact Proposed Management Objectives / Mitigation Measures 

Before 
Mitigation 

Negative Local Medium Short Term  Likely 2 

After Mitigation Negative Local  Low Short Term Moderate 1 

Significance of 
Impact and 
Preferred 
Alternatives 

Disturbances and irritation during construction is to be expected. These can then be 
successfully mitigated through contractor specifications that are issued at a tender stage 
and through the continuous monitoring of contractor proceedings and performance 
during construction phase.  
 
Negative impacts owing to the construction will unfortunately be experienced 
irrespective of the site and routing alternative that is most preferred and chosen.  
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7 ANALYSIS OF ALTERNATIVES 

Based on the impact assessment and the suggested mitigation measures, the following 

preferences with regards powerline routing alternatives can be described. These preferences 

are made from a social assessment perspective and do not take into account other projects 

criteria. 

Having taken into consideration the project aims of increasing and stabilising the supply of 

electricity in Odendaalsrus, and considering the assessment above which does not indicate 

any fatal social flaws, the No-Go option is not supported. 

The benefits from the project going ahead, from a social perspective, will be larger than the 

project not proceeding. 

With regards to project alternatives, the table below describes the preferred alternatives and 

the reasons for their selection. 

Table 7: Table Illustrating Project Components and Alternatives 

Phases Component Alternatives 

Order of 
Preference 

(1: most 
preferred, 3: 

least 
preferred) 

Comments 

 Go / No Go 
To not carry out 
the proposed 
project 

Not Supported 

Subsequent electricity supply to 
the area will be less secure that if 
the project did not go ahead. A 
secure power supply is a 
fundamental input to the social 
and economic activities of the 
area. 

Phase 1 

Substation and 
associated 
power line 

Option 1 1 

Substation option 1 together with 
its associated powerline have the 
advantage of being the furthest 
away from the informal dwellings 
found on site and the mining 
activities on site. The route follows 
existing infrastructure and does 
not travel near any properties nor 
impact any buildings. This option is 
therefore the preferred route from 
a social perspective 

Substation and 
associated 
power line 

Option 2 2 

Substation option 2 and the 
associated powerline are located 
furthest from Geduld substation 
and are located closest to the 
existing mining activities on site 
and the informal dwellings on site. 



 Proposed Matjhabeng Solar PV with Battery Energy Storage System Project:  
Phase 1 and Phase 2 – Powerlines 

Socio-Economic Impact Assessment 

 

 
 
 

69 
 

November 2020 

 

Phases Component Alternatives 

Order of 
Preference 

(1: most 
preferred, 3: 

least 
preferred) 

Comments 

This route is not preferred by the 
socio-economic impact 
assessment. 

Phase 2 

Substation 
Western Block 
and associated 

power line 
route 

Option 1 1 

Substation option 1 and route 
option 1 to Geduld substation is 
the shortest route and travels 
furthest away from settlement 
dwellings. The route crosses one 
road and a railway and is preferred 
by the socio-economic impact 
assessment 

Substation 
Western Block 
and associated 

power line 
route 

Option 2 3 

Route option 2 is longer in length 
and travels near settlement 
dwellings of Ross Kent North and 
Thelma. The route follows existing 
infrastructure as much as possible, 
however, it continuously crosses 
over the roads used by commuters 
and will disrupt activities at 
Tshepong mine as it crosses over 
their entrance routes. This route is 
not preferred by the socio-
economic impact assessment. 

Phase 2 

Power lines to 
Geduld 

Substation 
Option 1 1 

The substation option 1 is furthest 
away from the daily commuting 
activities found at Freddies Gold 
Mine as such it will have lower 
impacts during construction and 
operation phase. 

Power lines to 
Geduld 

Substation 
Option 2 2 

The proposed substation option 2 
is located near an intersection 
where heavy trucks and 
inhabitants of Freddies Gold Mine 
commute. The movements during 
construction phase will be 
impaired and there will be 
increased traffic congestion. This 
route is not preferred by the socio-
economic impact assessment.  
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8 CONCLUSION 

The study assessed the social and economic impacts of the proposed project. As expected of 

any construction project, there were several positive and negative socio-economic impacts 

identified. 

No socio-economic fatal flaws were identified resulting from the development of the project 

and the most serious long term impact would be the structures found in the close vicinity of 

the proposed powerlines and the restriction of daily activities resulting from the disruptions 

caused by the powerlines and the inability to utilize the servitude area. 

The proposed development largely follows existing infrastructure in order to avoid causing any 

negative socio-economic impacts. The identified negative impacts can be successfully 

mitigated and the positive impacts will bring economic and social benefit to the area. 
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EXECUTIVE SUMMARY 

Scientific Aquatic Services (SAS) was appointed to conduct a Visual Impact Assessment (VIA) as part 
of the Basic Assessment process for the proposed 132 kV overhead powerlines as part of the proposed 
development of the Matjhabeng 400 MW Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) Battery 
Energy Storage System (BESS), located north and south of the town of Odendaalsrus, in the Free State 
Province. 
 
The proposed utility-scale project will be developed in the following two (2) phases (it should be noted 
that the proposed PV Plant with BESS forms part of a separate Environmental Impact Assessment 
(EIA) Phase and will thus be assessed in a separate report): 

➢ Phase 1:  
200MW PV with 40 MW (160 MWh) BESS located south of Odendaalsrus (hereinafter referred 
to as “Phase 1 Site”); and 

➢ Phase 2:  
200MW PV with 40 MW (160 MWh) BESS located north of Odendaalsrus (hereinafter referred 
to as “Phase 2 Site”). 

 
The electricity generated by the proposed project will be fed into the existing Eskom 132 kV distribution 
system as follows: 

➢ Phase 1:  
New 132kV powerlines between the on-site substation and the grid connection point at the 
existing Eskom Euclid Substation located to the south-east of the Phase 1 Site. 

➢ Phase 2:  
Northern and western blocks – new 132kV powerlines between the on-site substations and the 
grid connection points at the existing Eskom Grootkop Substation located to the north of the 
Phase 2 Site; and 
South-eastern block – new 132kV powerline between the on-site substation and the grid 
connection point at the existing Eskom Geduld Substation located to the south-east of the 
Phase 2 Site. 

 
Based on the findings from both the desktop and field assessments it is evident that there are several 
formal and informal settlements within a 5 km radius of the proposed powerline route alternatives and 
associated infrastructure. The proposed powerline route alternatives and associated infrastructure is 
located within a semi-rural area interspersed with settlements that are more densely populated, mining 
activities and various anthropogenic structures. The topography of the proposed powerline route 
alternatives and associated infrastructure is relatively flat, and dominated by grassland interspersed 
with alien tree clumps where cattle grazing and mining activities area taking place.   
 
Even though the proposed powerline route alternatives and associated infrastructure are situated within 
a semi-rural area, existing powerlines and substations are present within the landscape, thus the 
landscape character has already been affected by industrial artifacts. As such, the receptors within the 
surrounding area have grown accustomed to these structures, therefore the proposed powerline route 
alternatives and associated infrastructure are expected to have a low visual impact on the landscape 
character within the region.  
 
The Visual Absorption Capacity (VAC) of the area is considered moderate, indicating that the proposed 
project will be absorbed in the area resulting in a moderately low visual intrusion as the proposed 
powerline route alternatives and associated infrastructure will blend in with the surroundings. Due to 
existing overhead powerlines and other anthropogenic structures such as houses and schools in the 
settlements, gravel roads, fences, and mining infrastructure, the proposed project will not introduce 
discordant elements into the environment. 
 
The proposed powerline route alternatives and associated infrastructure areas are located within a 
region of medium district brightness due to surrounding settlements. Overall, the impact significance of 
potential night-time lighting is expected to be low, of short duration and only occur during the 
construction phase, and will be limited to a small area. The proposed powerline route alternatives will 
not be a source of light pollution during the operational phase. Security lights associated with the 
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proposed substations may however be a source of light pollution, and may potentially contribute 
cumulatively to the effects of skyglow and artificial lighting in the region although the contribution is 
minimal.  
 
Summary of the results obtained from the assessment of visual impacts from the proposed 
project. 

Construction phase 

Impact  Unmanaged Managed 

1: Impact on landscape character and sense of place  Medium Low Low 

2: Visual intrusion and VAC impacts Medium Low Low 

3: Visual exposure and visibility impacts  Medium Low Low 

4: Impacts due to nighttime lighting Low Low 

Operational phase 

Impact  Unmanaged Managed 

1: Impact on landscape character and sense of place  Medium Low Low 
2: Visual intrusion and VAC impacts Medium Low Low 
3: Visual exposure and visibility impacts  Medium Low Low 
4: Impacts due to nighttime lighting Low Low 

Decommissioning Phase 

Impact  Unmanaged Managed 

1: Impact on landscape character and sense of place  Medium Low Low 
2: Visual intrusion and VAC impacts Medium Low Low 
3: Visual exposure and visibility impacts  Medium Low Low 
4: Impacts due to nighttime lighting Low Low 

 
Based on the impact assessment, it was evident that the proposed powerline route alternatives and 
associated substations will have a moderately low visual impact during the development phases of the 
project, prior to mitigation measures being implemented. This will mainly be attributed to the vegetation 
clearing during the construction phase, and introduction of powerline structures in areas where no other 
structures are present, proposed footprints are not neat and well maintained. Initially the conductors as 
well as support towers are moderately to highly reflective and can create glint and glare impacts and 
can be obtrusive. The structures however dull with time and the visual impact will be reduced. With the 
implementation of mitigation measures as outlined in the report, the visual impact on the receiving 
environment will be lowered to low visual impacts. 
 
It is the opinion of the specialist that the project be considered acceptable from a visual resource 
management perspective, provided that the mitigatory measures as outlined in the report are 
implemented and adhered to.   
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DOCUMENT GUIDE 

NEMA Regulations (2014) - Appendix 6 Relevant section in report 

1a Details of   

 (i) the specialist who prepared the report; and Appendix L 

 (ii) the expertise of that specialist to compile a specialist report including  Appendix L 

b a declaration that the specialist is independent in a form as may be specified 
by the competent authority; 

Appendix L 

c an indication of the scope of, and the purpose for which, the report was 
prepared; 

Section 1.3 

cA an indication of the quality and age of base data used for the specialist report Section 3.2 

cB a description of existing impacts on the site, cumulative impacts of the 
proposed development and levels of acceptable change; 

Section 5 

d the duration, date and season of the site investigation and the relevance of the 
season to the outcome of the assessment; 

Section 3.2 

e A description of the methodology adopted in preparing the report or carrying 
out the specialised process inclusive of equipment and modelling used 

Section 3 and Appendix A to J 

f 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 

Section 4 and 5 

g an identification of any areas to be avoided, including buffers Not applicable – findings from 
ecological assessment may be 
used to conserve natural visual 
resources 

h 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; 

Not applicable – findings from 
ecological assessment may be 
used to conserve natural visual 
resources 

i a description of any assumptions made and any uncertainties or gaps in 
knowledge; 

Section 1.5 

j 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; 

Section 5 and 6 

k any mitigation measures for inclusion in the EMPr Section 5.5 

l any conditions for inclusion in the environmental authorisation Section 5.5 

m any monitoring requirements for inclusion in the EMPr or environmental 
authorisation; 

Section 5.5 

n a reasoned opinion  

 (i)as to whether the proposed activity, activities or portions thereof should be 
authorised; 

Section 6 

 (1A) regarding the acceptability of the proposed activity or activities; and Section 6 

 (ii) if the opinion is that the proposed activity, activities 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; 

Section 5 and 6 

o a description of any consultation process that was undertaken during the 
course of preparing the specialist report; 

Consultation with interested and 
affected parties (I&APs) will be 
undertaken as part of the project 

p summary and copies of any comments received during any consultation 
process and where applicable all responses thereto; and 

Comments and responses that are 
raised by I&APs will be included in 
the BA report compiled by the EAP 

q any other information requested by the competent authority No information requested at this 
time 
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GLOSSARY OF TERMS 

Best Practicable Environmental 

Option 

This is the alternative/option that provides the most benefit or causes the least 

damage to the environment as a whole, at a cost acceptable to society, in the long 

term as well as in the short term. 

Characterisation The process of identifying areas of similar landscape character, classifying and 

mapping them and describing their character. 

Characteristics  An element, or combinations of elements, which make a contribution to landscape 

character. 

Development  Any proposal that results in a change to the landscape and/ or visual environment.  

Elements  Individual parts, which make up the landscape, for example trees and buildings. 

Feature  Particularly prominent or eye-catching elements in the landscape such as tree 

clumps, church towers or wooded skylines. 

Geographic Information System 

(GIS) 

A system that captures, stores, analyses, manages and presents data linked to 

location. It links spatial information to a digital database. 

Impact (Visual) A description of the effect of an aspect of the development on a specified component 

of the visual, aesthetic or scenic environment within a defined time and space. 

Key characteristics Those combinations of elements which are particularly important to the current 

character of the landscape and help to give an area it particularly distinctive sense 

of place. 

Land cover The surface cover of the land, usually expressed in terms of vegetation cover or the 

lack of it. Related to but not the same as Land use.  

Land use  What land is used for based on broad categories of functional land cover, such as 

urban and industrial use and the different types of agriculture and forestry.  

Landform  The shape and form of the land surface which has resulted from combinations of 

geology, geomorphology, slope, elevation and physical processes.  

Landscape  An area, as perceived by people, the character of which is the result of the action 

and interaction, of natural and/ or human factors.  

Landscape Character Type  These are distinct types of landscape that are relatively homogeneous in character. 

They are generic in nature in that they may occur in different areas in different parts 

of the country, but wherever they occur, they share broadly similar combinations of 

geology, topography, drainage patterns, vegetation and historical land use and 

settlement pattern, and perceptual and aesthetic attributes.  

Landscape integrity The relative intactness of the existing landscape or townscape, whether natural, rural 

or urban, and with an absence of intrusions or discordant structures. 

Landscape quality  A measure of the physical state of the landscape. It may include the extent to which 

typical landscape character is represented in individual areas, the intactness of the 

landscape and the condition of individual elements.  

Landscape value  The relative value that is attached to different landscapes by society. A landscape 

may be valued by different stakeholders for a variety of reasons.  

Receptors Individuals, groups or communities who are subject to the visual influence of a 

particular project. Also referred to as viewers, or viewer groups. 

Sense of place The unique quality or character of a place, whether natural, rural or urban, allocated 

to a place or area through cognitive experience by the user. It relates to uniqueness, 

distinctiveness or strong identity and is sometimes referred to as genius loci meaning 

'spirit of the place'.  

Sky glow  

 

Brightening of the night sky caused by outdoor lighting and natural atmospheric and 

celestial factors. 

Skylining  

 

Siting of a structure on or near a ridgeline so that it is silhouetted against the sky. 
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View catchment area A geographic area, usually defined by the topography, within which a particular 

project or other feature would generally be visible.  

Viewshed The outer boundary defining a view catchment area, usually along crests and 

ridgelines.  

Visibility The area from which project components would potentially be visible.  Visibility is a 

function of line of sight and forms the basis of the VIA as only visible structures will 

influence the visual character of the area.  Visibility is determined by conducting a 

viewshed analysis which calculates the geographical locations from where the 

proposed power line might be visible. 

Visual Absorption 

Capacity 

The ability of an area to visually absorb development as a result of screening 

topography, vegetation or structures in the landscape. 

Visual Character The overall impression of a landscape created by the order of the patterns 

composing it; the visual elements of these patterns are the form, line, colour and 

texture of the landscape’s components. Their interrelationships are described in 

terms of dominance, scale, diversity and continuity. This characteristic is also 

associated with land use. 

Visual Exposure The relative visibility of a project or feature in the landscape. Visual exposure is 

based on distance from the project to selected viewpoints. Visual exposure or visual 

impact tends to diminish exponentially with distance. 

Visual Intrusion The nature of intrusion of an object on the visual quality of the environment resulting 

in its compatibility (absorbed into the landscape elements) or discord (contrasts with 

the landscape elements) with the landscape and surrounding land uses. 

Zone of visual 

influence 

An area subject to the direct visual influence of a particular project. 

 

*Definitions were derived from Oberholzer (2005) and the Institute of Environmental Management and 

Assessment (2013) 
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LIST OF ACRONYMS  

ARC  Agricultural Research Council  

BESS Battery Energy Storage System 

BLM (United States) Bureau of Land Management  

BPEO  Best Practicable Environmental Option  

DEA Department of Environmental Affairs 

DEM Digital Elevation Model 

DTM Digital Terrain Model 

DWAF Department of Water Affairs and Forestry 

EAP  Environmental Assessment Practitioner  

EEPP Emergency Economic Priority Project 

EIA Environmental Impact Assessment 

IEM Integrated Environmental Management 

GIS Geographic Information System 

GN Government Notice 

GPS  Global Positioning Systems  

IAPs  Interested and Affected Parties  

IDP  Integrated Development Plan  

IEM Integrated Environmental Management 

KOP Key Observation Point 

LDM Lejweleputswa District Municipality 

LI IEMA Landscape Institute and Institute of Environmental Management and Assessment 

m.a.m.s.l. Meters above mean sea level 

MLM Matjhabeng Local Municipality 

NEMA  National Environmental Management Act (No. 108 of 1997)  

NGL Natural Ground Level 

PNR Private Nature Reserve 

PPA Private Power Purchase Agreements 

REDZ Renewable Energy Development Zones 

SACAD South African Conservation Areas Database 

SANBI  South African National Biodiversity Institute  

SAPAD South African Protected Areas Database 

SAS Scientific Aquatic Services  

SEA Strategic Environmental Assessment 

SOC SA’s State Owned Company 

UNESCO United Nations Educational Scientific and Cultural Organization 

VAC Visual Absorption Capacity 

VIA  Visual Impact Assessment  

VRM Visual Resource Management 

WHS World Heritage Site 
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1 INTRODUCTION 

1.1 Background 

Scientific Aquatic Services (SAS) was appointed to conduct a Visual Impact Assessment (VIA) 

as part of the basic assessment process for the proposed 132 kV overhead powerlines as part 

of the proposed development of the Matjhabeng 400 MW Solar Photovoltaic (PV) Plant with 

80 MW (320 MWh) Battery Energy Storage System (BESS), located north and south of the 

town of Odendaalsrus, in the Free State Province. 

 

SunElex Energy (Pty) Ltd (the Applicant) has proposed the development of the Matjhabeng 

400 MW Solar Photovoltaic (PV) Plant with 80 MW (320 MWh) with BESS. The proposed 

project will be developed to serve the Matjhabeng Local Municipality’s energy requirements 

and will generate power for delivery to the local/national grid. 

 

The proposed utility-scale project will be developed in the following two (2) phases (it should 

be noted that the proposed PV Plant with BESS forms part of a separate Environmental Impact 

Assessment (EIA) Phase and will thus be assessed in a separate report): 

➢ Phase 1:  

200MW PV with 40 MW (160 MWh) BESS located south of Odendaalsrus (hereinafter 

referred to as “Phase 1 Site”); and 

➢ Phase 2:  

200MW PV with 40 MW (160 MWh) BESS located north of Odendaalsrus (hereinafter 

referred to as “Phase 2 Site”). 

 

The electricity generated by the proposed project will be fed into the existing Eskom 132 kV 

distribution system as follows: 

➢ Phase 1:  

New 132kV powerlines between the on-site substation and the grid connection point 

at the existing Eskom Euclid Substation located to the south-east of the Phase 1 Site. 

➢ Phase 2:  

Northern and western blocks – new 132kV powerlines between the on-site substations 

and the grid connection points at the existing Eskom Grootkop Substation located to 

the north of the Phase 2 Site; and 
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South-eastern block – new 132kV powerline between the on-site substation and the 

grid connection point at the existing Eskom Geduld Substation located to the south-

east of the Phase 2 Site. 

 

The proposed project is located in a high solar yield area, with irradiation levels capable of 

producing over 1 TWh (equivalent to one million MWhs) of renewable energy annually, with a 

nominal net generating capacity of 400MWn, based solely on PV technology. The proposed 

project is located within the north-western part of the Free State Province and falls within the 

Matjhabeng Local Municipality (MLM) and Lejweleputswa District Municipality (LDM) (Figures 

2 – 5).  

 

A VIA entails a process of data collection, spatial analysis, visualisation and interpretation to 

describe the quality of the landscape prior to development taking place and then identifying 

possible visual impacts after development. Assessing visual impacts are difficult as it is very 

subjective due to a person’s perception being affected by more than only the immediate 

environmental factors (Oberholzer, 2005). Visual impacts occurring as a result of the proposed 

construction of overhead powerlines and substations will occur during the construction and 

operational while decommissioning is deemed unlikely, with the limited residual visual impacts 

occurring post-closure, provided that efficient rehabilitation of the development footprint areas 

take place. As the proposed project is located within an area where visual aesthetics has been 

negatively impacted upon due to mining infrastructure as well as various overhead powerlines 

and substation, the proposed project is unlikely to have a significant negative visual impact on 

the environment.  

 

This report, after consideration and description of the visual integrity of the surface 

infrastructure area, must guide the proponent, authorities and Environmental Assessment 

Practitioner (EAP), by means of recommendations, as to the suitability of the proposed project 

area for the intended land use, from a visual resource management and aesthetic point of 

view. This report should furthermore serve to inform the planning, design and decision-making 

process as to the layout and nature of the proposed development activities.    

1.2 Description of the Proposed Project 

The information below was taken from the document titled “Proposed Matjhabeng Solar PV 

with Battery Energy Storage Systems Project: Phase 1 and Phase 2 Sites. Scoping Report. 

Final” dated September 2020. SAS takes no responsibilities for any inaccuracies pertaining to 

details of the proposed project contained therein. 
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The Matjhabeng Local Municipality (MLM) recognises the need to meet energy requirements 

of its residents in a dynamic changing sector. The proposed project will thus be developed to 

serve MLM’S energy requirements and will generate power for delivery to the local / national 

grid. Surplus power will be taken up by other Commercial and Industrial (C&I) off-takers via 

additional Private Power Purchase Agreements (PPA’s). The MLM’s Council has formally 

classified this project as an Emergency Economic Priority Project (EEPP).  

 

The proposed project will have a project design life of 25 years. The clean energy from the 

Solar Park will be integrated and connected to the Eskom national grid which will be done in 

conjunction with Eskom, SA’s State Owned Company (SOC), which is the national electricity 

supplier.  

 

The connection to Eskom infrastructure will be uncomplicated, with the new 132kV powerlines 

running from the Phase 1 and 2 Sites, via existing and / or new associated infrastructure 

servitudes, to the two Eskom Distribution Stations – Euclid and GrootKop.  

 

The figure below illustrates the typical design of a steel monopole and steel lattice tower 

structure with a maximum height of 30 m.  

 

 

Figure 1: Typical monopole (left) and lattice (right) tower structure.  
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Figure 2: Digital satellite image depicting the location of the Phase 1 and Phase 2 powerlines and associated substations, in relation to the 
surrounding region.  
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Figure 3: 1:50 000 Topographical map depicting the location of the Phase 1 and Phase 2 powerlines and associated substations, in relation to the 
surrounding region. 
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Figure 4: Location of the proposed Phase 1 Layout of the PV Plant with BESS in relation to the proposed powerlines and associated substations. 
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Figure 5: Location of the proposed Phase 2 Layout of the PV Plant with BESS in relation to the proposed powerlines and associated substations. 
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1.3 Project Scope 

The purpose of this report is: 

➢ To determine the Category of Development and Level of Assessment as outlined by 

Oberholzer (2005);  

➢ To describe the receiving environment in terms of regional context, location and 

environmental and landscape characteristics; 

➢ To describe and characterise the proposed project and the receiving environment in 

its envisioned future state; 

➢ To identify the main viewsheds through undertaking a viewshed analysis, based on 

the proposed heights of infrastructure components and the Digital Elevation Model 

(DEM), as a mechanism to identify the locations of potential sensitive receptors sites 

and the distance of these receptor sites from the surface infrastructure area; 

➢ To identify and describe potential sensitive visual receptors residing at or utilising 

receptor sites; 

➢ To establish receptor sites and identify Key Observation Points (KOPs) from which the 

proposed project will have a potential visual impact, if necessary;  

➢ To prepare a photographic study and conceptual visual simulation of the proposed 

project as the basis for the viewshed identification and analysis, if necessary; 

➢ To assess the potential visual impact of the proposed project from selected receptors 

sites in terms of standard procedures and guidelines; and 

➢ To describe mitigation measures in order to minimise any potential visual impacts.  

1.4 Principles and Concepts of VIAs 

Visual resources have value in terms of the regional economy and inhabitants of the region. 

Furthermore, these resources are often difficult to place a value on as they normally also have 

cultural or symbolic values. Therefore, VIAs are to be performed in a logical, holistic, 

transparent and consistent manner. Oberholzer (2005) identifies the following concepts to 

form an integral part of the VIA process:  

➢ Visual resources include the visual, aesthetic, cultural and spiritual aspects of the 

environment, which contribute toward and define an area’s sense of place; 

➢ Natural and cultural landscapes are inter-connected and must be considered as such; 

➢ All scenic resources, protected areas and sites of special interest within a region need 

to be identified and considered as part of the VIA; 

➢ All landscape processes such as geology, topography, vegetation and settlement 

patterns that characterise the landscape must be considered; 
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➢ Both quantitative criteria, such as 'visibility' and qualitative criteria, such as aesthetic 

value or sense of place has to be included as part of the assessment; 

➢ VIAs must inform the Environmental Impact Assessment (EIA) process in terms of 

visual inputs; and 

➢ Public involvement must form part of the process. 

 

The guideline furthermore recommends that the VIA process identifies the Best Practicable 

Environmental Option (BPEO) based on the following criteria: 

➢ Long term protection of important scenic resources and heritage sites; 

➢ Minimisation of visual intrusion on scenic resources; 

➢ Retention of wilderness or special areas intact as far as possible; and 

➢ Responsiveness to the area’s uniqueness, or sense of place. 

 

1.5 Assumptions and Limitations 

➢ No specific national legal requirements for VIAs currently exist in South Africa. 

However, the assessment of visual impacts is required by implication when the 

provisions of relevant acts governing environmental management are considered and 

when certain characteristics of either the receiving environment or the proposed project 

indicate that visibility and aesthetics are likely to be significant issues and that visual 

input is required (Oberholzer, 2005);   

➢ Due to a lack of visual specialist guidelines within the Free State Province, the 

“Guidelines for Involving Visual and Aesthetic Specialists in the EIA Process” 

(Oberholzer, 2005), prepared for the Western Cape Department of Environmental 

Affairs & Development Planning, was used;   

➢ Distance, terrain, existing infrastructure within the surrounding area plays a critical role 

when assessing visual impacts of an area. Due to the existing mining infrastructure, 

various powerlines and substations in the area immediate surroundings, it was deemed 

sufficient to identify all potential sensitive receptors within a 2 km radius of the 

proposed powerline route alternatives and associated substations, on a desktop-level, 

which were then verified during the field assessment. The 2 km radius can be 

considered the visual assessment zone. It should be noted that the visibility of an 

object decreases exponentially the further away the observer is from the source of 

impact;  

➢ All information relating to the proposed project as referred to in this report is assumed 

to be the latest available information. Additionally, best practice guidelines were taken 

into consideration and the maximum expected heights of the infrastructure and the 



SAS 220157 November 2020 

 

 
10 

placement thereof utilised in the viewshed calculations as a precautionary approach; 

and  

➢ Abstract or qualitative aspects of the environment and the intangible value of elements 

of visual and aesthetic significance are difficult to measure or quantify and as such 

depend to some degree on subjective judgments. It therefore is necessary to 

differentiate between aspects that involve a degree of subjective opinion and those 

that are more objective and quantifiable, as outlined in the diagram below (The 

Landscape Institute and Institute of Environmental Management and Assessment (LI 

IEMA, 2002). 

 

2 LEGAL, POLICY AND PLANNING CONTEXT FOR VIAs 

Oberholzer (2005) indicates that current South African environmental legislation governing the 

EIA process, which may include consideration of visual impacts if this is identified as a key 

issue of concern, is the National Environmental Management Act, 1998 (Act No. 107 of 1998). 

This includes the 2014 NEMA EIA regulations as amended (published in General Notice (GN) 

No. 324, GN No. 325 and GN No. 327). 

 

In addition, the following acts and guidelines are applicable (Oberholzer, 2005): 

The National Environmental Management: Protected Areas Act (Act No. 57 of 2003) 

This act was developed in 2003 for the protection and conservation of ecologically viable areas 

representative of South Africa's biological diversity and its natural landscapes and seascapes 

➢ Restricted activities involving national and protected parks:  

➢ 48(1) Despite other legislation, no person may conduct commercial prospecting, 

mining, exploration, production, or related activities–  

(a) in a special nature reserve, national park, or nature reserve 

(b) in a protected environment without the written permission of the Minister and the 

Cabinet member responsible for minerals and energy affairs; or  

(c) in a protected area referred to in section 9(b), (c) or (d). 
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The National Heritage Resources Act (Act No. 25 of 1999)  

This provides legislative protection for listed or proclaimed sites, such as urban conservation 

areas, nature reserves and proclaimed scenic routes. 

 

The Advertising on Roads and Ribbons Act (Act No. 21 of 1940) 

Visual pollution is controlled, to a limited extent, by the Advertising on Roads and Ribbons Act 

(Act 21 of 1940), which deals mainly with signage on public roads.  

 

The Municipal Systems Act (Act No. 32 of 2000) 

In terms of the Municipal Systems Act (Act 32 of 2000), it is compulsory for all municipalities 

to initiate an Integrated Development Planning (IDP) process in order to prepare a five-year 

strategic development plan for the area under their control. The IDP process, specifically the 

spatial component is based in certain areas and provinces on a bioregional planning approach 

to achieve continuity in the landscape and to maintain important natural areas and ecological 

processes. The proposed project is situated within the Matjhabeng Local Municipality (MLM) 

and Lejweleputswa District Municipality (LDM), Free State Province. The 2018/2019 IDP of 

the LDM acknowledges the natural abundance of sunshine associated with the Free State 

Province to support solar energy projects. The following is stated in the 2019/2020 IDP for the 

MLM:  

➢ MLM is trying level best to decrease its carbon footprint thus moving towards green 

economy; 

➢ There is an increase of electricity as energy source. The number of people in the 

MLM’s electricity network has increased; 

➢ There is a lack of usage of alternative source of energy to fulfil our energy needs.  

 

Renewable Energy Development Zones  

A Strategic Environmental Assessment (SEA) was undertaken by the former Department of 

Environmental Affairs (DEA), which is now known as DEFF, in order to identify geographical 

areas most suitable for the rollout of wind and solar PV energy projects and the supporting 

electricity grid network. These areas are referred to as Renewable Energy Development 

Zones (REDZs), in which development will be incentivised and streamlined. The proposed 

Project Sites are not located within any REDZs. According to GNR 114 of 16 February 2018, 

where an Application for Environmental Authorisation for large scale wind or solar PC facilities 

is being made, and these facilities fall outside of the REDZs, these applications will be 

considered in terms of the requirements of the EIA Regulations of 2014 (as amended). The 

proposed Project Sites fall within the Central Corridor of the Strategic Transmission Corridors, 

in terms of GNR 113 of 16 February 2018.  
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Other 

➢ Visual and aesthetic resources are also protected by local authorities, where policies 

and by-laws relating to urban edge lines, scenic drives, special areas, signage, 

communication masts, etc. have been formulated; and 

➢ Other decision-making authorities such as the Department of Mineral Resources and 

Energy (DMRE), or the local authorities, in terms of their particular legislative 

frameworks, may also require VIAs to support informed decision-making. 

3 METHOD OF ASSESSMENT 

3.1 Desktop Assessment 

The method of assessment for this report is based on a spatial analysis of the proposed project 

area and the surrounding areas, using Geographic Information Systems (GIS) such as Planet 

GIS, ArcGIS, Global Mapper as well as digital satellite imagery, photographs, various 

databases and all available data on the planned infrastructure. The desktop assessment 

served to guide the field assessment through identifying preliminary areas of importance in 

terms of potential visual impacts.  

 

The desktop study included an assessment of the current state of the environment of the area 

including the climate of the area, topography, land uses and land cover with data obtained 

from the websites of the South African National Biodiversity Institute (SANBI) and the 

Agricultural Research Council (ARC). All databases used were published within the last 5 

years and contain up to date and relevant information.  

 

During the desktop assessment, which took place prior to and in preparation of the field 

assessment, the 1:50 000 topographical map, as well as high definition aerial photographs 

from Google Earth Pro were used to identify the dominant landforms and landscape patterns. 

These resources together with digital elevation data were utilised to establish a parameter 

within which potential sensitive receptors were to be identified via Google Earth Pro. These 

parameters can henceforth be referred to as the visual assessment zone. Based on the 

existing infrastructure in the area, the visual assessment zone encompasses a 2 km radius of 

the proposed powerline route alternatives and associated substations. The potentially 

sensitive receptors identified within the visual assessment zone during the desktop 

assessment was verified during the field assessment.  
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Detailed assessment methods used to determine the landscape characteristics of the 

receiving environment and potential visual impacts of the project are outlined in the relevant 

sections below as well as in Appendices A – J.  

3.2 Field Assessment  

A field assessment was undertaken during the summer season on the 21st of October 2020. 

As the surrounding area predominantly comprises agriculture and mining operations 

(Harmony Gold Mining Company Ltd) the season within which the VIA takes place is irrelevant 

as the vegetation screening factor will remain similar. Seasonal colour variation will however 

be evident between winter and summer.  

 

The field assessment included a drive-around and on-foot survey of the powerline route 

alternatives and associated substations and in the immediate vicinity thereof and a drive-

around of the surrounds, in order to determine the visual context within which the proposed 

project is to be developed. Focus was placed on assessing the potentially sensitive receptors 

identified within the visual assessment zone, these included settlements, which included 

schools, churches and prominent roads within the area. Points from where the proposed 

powerline route alternatives and associated substations was determined to be visible were 

recorded (making use of Global Positioning Systems (GPS) to confirm these aesthetically 

sensitive viewpoints and potential sensitive visual receptors in relation to the proposed project.  

 

4 RESULTS OF INVESTIGATION 

4.1 Public Involvement 

A Draft Scoping Report was made available for public review from 28 July 2020 until 31 August 

2020. Based on the comments and response Appendix from NEMAI (2020) no direct queries 

were highlighted by the public in terms of potential visual impacts that the proposed project 

might have. Another public participation process will be initiated as part of the Basic 

Assessment process, at which time stakeholders are invited to provide input concerning the 

proposed development. Any concerns regarding visual impacts will be addressed through this 

process.  
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4.2 Development Category and Level of Impact Assessment 

Through application of the VIA methods of assessment as presented in Appendix A, it was 

determined that the proposed project can be defined as a Category 5 development, which 

includes powerlines. The environment within which the proposed project is located is 

considered to be of low cultural significance, however a high visual impact is still expected.   

 

Based on the outcome of the field assessment it is evident that the proposed powerline route 

alternatives and associated substations are aligned with existing overhead powerline 

servitudes and located within disturbed areas, where the mine dumps are the main detracting 

features in the landscape. It is also important to note that the structures are permeable and a 

132 kV powerline is a smaller line thus it is less visually intrusive. As such the proposed 

powerline route alternatives and associated substations will not be visually intrusive on the 

receiving environment. In light of the above, the proposed powerline route alternatives and 

associated substations is likely to have a moderately low visual impact on the receiving 

environment, therefore a Level 2 Assessment was undertaken versus a level 4 Assessment.  

 

4.3 Description of the Receiving Environment  

To holistically describe the receiving environment, this section of the report aims to determine 

the intrinsic value of the receiving landscape including aspects of the natural, cultural and 

scenic landscape, taking both tangible and intangible factors into consideration. The table 

below aims to describe the particular character, uniqueness, intactness, rarity, vulnerability 

and representability of the surface infrastructure area within its existing context. General views 

of the landscape associated with the proposed powerline route alternatives and associated 

substations and surrounds and the overall character are indicated in the table below.  
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Table 1: Summary of the visual assessment of the proposed powerline route alternatives and associated substations and surrounds. 

General view of the proposed powerline options and substations, indicating the grassland within the area, and the existing powerline structures and substation. 

 

 
 

Phase 2 powerline options 

Phase 1 substation area Phase 1 powerline 
options 
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Climate 
(Appendix 
C) 

As a result of climate variations throughout the year, the appearance and perception of 
the landscape within the surroundings of the proposed powerline route alternatives and 
associated substations areas changes with the seasons in terms of the chroma of the 
area. The weather conditions at the time of the field assessment was overcast and rainy 
by late afternoon. Since the Free State Province falls within the region that is 
characterised by summer rainfall, the visibility of the proposed powerline route 
alternatives and associated infrastructure are likely to be slightly lower during the 
summer months. Seasonal variation may have some effect on the area from where 
project components would potentially be visible, with visibility expected to be slightly 
higher during the winter months when seasonal screening effects from vegetation is 
somewhat lowered. The area is known locally for dust storms with wind velocities 
capable of lifting the soil off the lands that have been prepared for summer crop 
cultivation, this in turn affects the visibility in general.  

Landscape 
Character 
(Appendix E) 

The proposed powerline route alternatives and associated substations are located within 
a semi-rural area interspersed with settlements, mining activities and agricultural 
activities. The terrain is relatively flat, which is ideal for the proposed development, and 
is dominated by grassland where cattle grazing and mining activities and cultivation are 
taking place. Key aesthetic aspects of the landscape associated with the surface 
infrastructure area and the surrounding region is described in Appendix E. As the area 
is predominantly characterised by grassland and relatively flat terrain the landscape is 
considered open.  
 
Even though the proposed powerline route alternatives and associated substations are 
situated within a semi-rural area, where existing mining activities and numerous other 
man-made structures such as overhead powerlines, substations, roads and buildings 
are present in the landscape, thus the landscape character has already been affected. 
As such, the visual impact associated with proposed powerline route alternatives and 
associated substations are already present in the area, therefore receptors within the 
vicinity thereof have grown accustomed to it. It is therefore concluded that the proposed 
powerline route alternatives and associated substations are expected to have a low to 
negligible impact on the landscape character within the region.  

Land Use 
and visual 
receptors 
(Appendix 
D) 

The proposed powerline route alternatives and associated substations are situated in 
an area with rainfed agriculture (maize fields) with associated farmsteads, historic and 
active mining activities (Harmony Gold Mine), grassland, cultivation, and urban built-up 
areas and settlements such as Odendaalsrus, Mimosa Park, Ross Kent North and 
South, Hospital Park, Thelma, Kutlwanong, Flamingo Park and Rheederpark). Pans are 
also present within the immediate vicinity of the 132 kV Overhead Line to Grootkop Ss. 
The Phakisa Freeway racing circuit is located approximately 1,8 km north east of the 
Phase 1 powerline options and associated infrastructure and 3,4 km south of the Phase 
2 powerline options and associated infrastructure (Figure 6). 
 
The Newlands Game Ranch Nature Reserve is located approximately 10 km east of the 
Phase 2 powerline options and associated infrastructure (South African Protected Areas 
Database (SAPAD, 2019)). Since there are existing overhead powerlines in the area, 
the distance, the cultivated fields and the Kutlwanong settlement, the proposed 

Visual 
Absorption 
Capacity 
(VAC) 
(Appendix F) 

Medium (Score 9) 
The VAC of the area is considered medium, indicating that the proposed powerline route 
alternatives and associated substations will be absorbed in the area resulting in a 
moderately low visual intrusion, due to the permeability of infrastructure between towers.  
The existing overhead powerlines in the area serve to lessen the visual impact in these 
areas. As noted, the structures associated with the powerlines are permeable and a 
smaller powerline, thus the proposed powerlines will be less visually intrusive on the 
receiving environment.  

 

Phase 2 powerline option to 
Grootkop Ss in the 
background 

Phase 2 powerline option to 
Grootkop Ss 
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powerline route alternatives and associated substations (Phase 1 and 2) will not be 
visible from the nature reserve. 
 
Permanent residents in the area are considered sensitive receptors, while people at their 
place of work are moderately sensitive receptors, as they are likely to focus on the 
activities at hand and not the surrounding environment. As noted the proposed powerline 
route alternatives and associated substations are located at existing overhead powerline 
servitudes and substations, thus the residents in the settlements have grown 
accustomed to the grid connection setting therefore the sensitivity of these receptors 
may be considered moderate.  
 
The R30 roadway is located east of both Phase 1 and Phase 2 powerline options and 
associated infrastructure, while the R34 Roadway, otherwise known as Alma Road is 
located north east of the Phase 1 powerline options and associated infrastructure and 
Phase 2 powerline option 2 runs parallel with Althea Road. As powerlines are more 
commonly aligned with roads, motorists have grown accustomed to having powerlines 
in their view when traveling, thus motorists are classified as low sensitivity receptors.  

Landscape 
Quality 
(Appendix G) 

Medium (Score 13) 
The cultural landscape qualities of the larger region surrounding the proposed powerline 
route alternatives and associated substations consists of two components: the first is a 
limited Stone Age occupation, which in most cases are clustered in the vicinity of the 
various water sources as well as preferred habitable areas such as hills and outcrops. 
This period, spanning many thousands of years, was followed by a much shorter Late 
Iron Age occupation and an even shorter farming component. Urban centres that 
evolved as part of this latter period of occupation, only came into being since the 1880s 
(NEMAI, 2020). However, no sites, features or objects dating to the pre-colonial era 
were identified within the proposed powerline route alternatives and associated 
substations areas. A variety of structures related to the gold mining activities are present 
however these features have been vandalised and gutted for any usable fittings and 
equipment, therefore the area is viewed as having a low significance of cultural heritage 
(NEMAI, 2020).  
 
There is limited topographical variety due to the area being relatively flat, thus providing 
limited interesting topographical features. There are no watercourses associated with 
the Phase 1 proposed powerline route alternatives and associated substations, however 
numerous pans and other wetlands are present in the landscape surrounding the Phase 
2 proposed powerline route alternatives and associated substations. The pans are easily 
observed from a distance and are thus dominant in the landscape. Due to existing 
overhead powerlines and other anthropogenic structures such as houses and schools 
in the settlements, gravel roads, fences, and mining infrastructure, the proposed project 
will not introduce discordant elements into the environment. 

Topography 

The local topography of the powerline options and associated infrastructure areas 
consist of flat to slightly undulating plains, with a slope of less than 2%. The powerline 
options and associated infrastructure areas are located on the Highveld and the terrain 
morphology is described as Plains and Pans of the Central Interior Plain. The most 
prominent topographical features are the mine dumps associated with the Harmony 
Gold Mine, which often dominate the skyline (Figure 7 & 8). Landscape 

Value 
(Appendix H) 

As mentioned in Section 1.2 MLM recognises the need to meet energy requirements of 
its residents in a dynamic changing sector. The proposed powerline route alternatives 
and associated substations will thus be developed to serve MLM’S energy requirements 
and will generate power for delivery to the local / national grid. The MLM’s Council has 
formally classified this project as an Emergency Economic Priority Project (EEPP). The 
proposed powerline route alternatives and associated substations further falls within the 
Central Corridor of the Strategic Transmission Corridors, in terms of GNR 113 of 16 
February 2018. The landscape value of the area is therefore considered moderately 
high. As the proposed project forms part of the renewable energy projects for the region, 
it will not have a negative impact on the landscape value of the area, as it is likely to 
increase the economic growth of the municipality.  

Vegetation 
Cover 
(Appendix 
C) 

The majority of the proposed powerline route alternatives and associated substations, 
with the exception of the northern portion of the Phase 2 132kV overhead line to 
Grootkop SS which is located within the Azonal Vegetation and Alluvial Vegetation 
Bioregion, falls within the Grassland Biome and Dry Highveld Grassland Bioregion 
(Figure 6), according to Mucina & Rutherford (2012). The Phase 1 proposed powerline 
route alternatives and associated substations and a small southern portion of the Phase 
2 132kV overhead line to Grootkop SS and the substation western block options are 
located within the Western Free State Clay Grassland, while the majority of the Phase 
2 proposed powerline route alternatives and associated substations are located within 
the Vaal-Vet Sandy Grassland and a small northern portion of the 132kV overhead line 
to Grootkop SS is located within the Highveld Alluvial Vegetation (Figure 7). The 
proposed powerline route alternatives and associated substations areas have been 
severely affected by grazing as well as illegal dumping, and complete transformation, 
therefore an increased Alien and Invasive Plants were evident throughout (NEMAI, 

Sense of 
Place 

Sense of place is the unique value that is allocated to a specific place or area through 
the cognitive experience of the user or viewer. It is created by the land use, character 
and quality of a landscape, as well as by the tangible and intangible value assigned 
thereto. The sense of place associated with the proposed powerline route alternatives 
and associated substations is related to the landscape character type, defined as semi-
rural, with settlements / villages interspersed, relatively flat terrain dominated by 
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2020). As such the area is no longer representative of the vegetation types as indicated 
by Mucina & Rutherford (2012). Since the surrounding area is associated with grassland 
with few tree species scattered throughout the area, the vegetative component of the 
area provides low screening ability, thus the view of the proposed powerline route 
alternatives and associated substations will not be obscured from sensitive receptors 
within the immediate vicinity.  

grassland and agricultural activities where cattle grazing and mining activities are taking 
place. The proposed powerline route alternatives and associated substations areas and 
immediate surrounds can further be described as calm, tranquil and peaceful. The sense 
of place is however not unique to the proposed powerline route alternatives and 
associated substations areas as it extends to the larger Free State region. As the 
landscape is already accustomed to mand-made structures such as mining activities, 
existing overhead powerlines and substations, the proposed project will not have a 
significant effect on the sense of place of the area.    

Night Time Lighting (Appendix I) 

The proposed powerline route alternatives and associated substations areas are located within an area where there are numerous sources of night-time lighting, such as the towns of Odendaalsrus, Allanridge, 
Nyakallong farm steads and the Harmony Gold Mining operations and street lights. The lighting environment of the region is therefore considered Suburban with medium district brightness (Zone E3). Development 
of the proposed powerline route alternatives and associated substations may potentially be a source of light pollution during the construction phase, should security lighting be utilised during the night. Overall, the 
impact significance of potential night-time lighting is expected to be low, of short duration and only occur during the construction phase, and will be limited to a small area. The proposed powerline options will 
however not be a source of light pollution during the operational phase. Security lights associated with the proposed substations may however be a source of light pollution, and may potentially contribute somewhat 
to the effects of skyglow and artificial lighting in the region.   

Visual Exposure and Visibility (Appendix J) 

Taking the VAC (vegetation and topography) of the surrounding environment into consideration, the proposed powerline options and associated surface infrastructure will not be highly visible to sensitive receptors 
situated further than 2 km. The proposed powerline route alternatives and associated substations are therefore considered to be in the moderately low visibility zone to any receptors situated further than 2km, 
predominantly due to the existing powerlines and substation in the area. 
 
From the viewshed analysis, it was found that both Phases will be highly visible to receptors or vantage points situated within a 5 km radius of the proposed powerline alternatives and associated substations 
(Figure 9 & 10). Since the viewshed analysis does not take into account the existing anthropogenic structures such as the mine dumps, the existing powerlines and substations and vegetation, the field assessment 
provided a more accurate assessment of visibility. The 132kV powerline is a smaller line and the structures are permeable, therefore the proposed powerlines are less visually intrusive and are difficult to observe 
from a distance. As observed in the field, the proposed powerline route alternatives and associated substations will not be visible to receptors located further than 2 km, due to the existing powerlines and substations 
in the area, as well as the permeability of the structures. People residing in the settlements located within 2 km of the powerline options and associated infrastructure will not have significant visual exposure of the 
proposed infrastructure, nor will it be possible to distinguish from the existing powerlines.   
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Figure 6: Map indicating the location of potential visual receptors within a 2 km radius of the powerline options and associated infrastructure. 
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Figure 7: False colour elevation rendering depicting the topographical character of the powerline options and associated infrastructure.  
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Figure 8: Monochromatic map indicating the general relief associated with the powerline options and associated infrastructure.  
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Figure 9: Viewshed (indicated as shaded areas) of the Phase 1 powerline options and substations overlaid onto digital satellite imagery.  
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Figure 10: Viewshed (indicated as shaded areas) of the Phase 2 powerline options and substations overlaid onto digital satellite imagery.  
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5 Impact Assessment  

Potential impacts on the visual environment in the region as a result of the proposed powerline 

route alternatives and associated substations and based on available information, are 

discussed in the sections below, according to the method outlined in Appendix B. This section 

presents an assessment of the significance of the impacts prior to mitigation and management 

measures being put in place and taking into consideration the available mitigatory measures, 

assuming that they are fully implemented.   

 

After consideration of the findings of these assessments, recommendations and mitigation 

measures have been developed which will assist in minimising the proposed project’s visual 

impact throughout the various development phases of the project. The mitigation measures 

outlined would serve to minimise the potential visual impacts identified to lower significance 

levels. 

5.1 Impact Discussion  

The table below identifies potential activities that might take place during the various phases 

of the proposed project, which could possibly have a visual impact on the surrounding 

landscape. It should be noted that the activities listed in the table below were utilised during 

the impact assessment as pre-mitigated impacts to ascertain the significance of the perceived 

impacts prior to mitigation measures. The sections below present the results of the findings 

for each potential impact identified. 

Pre-Construction Construction Operational Decommissioning  

Planning and placement of 
powerlines and associated 
infrastructure in close 
proximity to sensitive 
receptors  

Site clearing, including the 
removal of topsoil and 
vegetation within footprint 
and servitude corridor 

Presence of the powerline 
and substations within an 
area where no previous or 
existing powerlines or 
substations were located 

Demolition and removal of 
infrastructure leading to dust 
generation, erosion and 
changes in the visual 
character of the project area 

Failure to initiate a 
concurrent rehabilitation 
plan and alien floral species 
control plan during the pre-
construction phase may 
lead to further impacts on 
the landscape character 
during later development 
phases 

Excavation of foundations 
for tower and substation 
infrastructure  

Potential increased 
proliferation of alien floral 
species and further 
transformation of natural 
habitat leading to a change 
in landscape character 

Potential ineffective 
rehabilitation leading to poor 
vegetation cover and the 
bare areas remaining 
present  

 Temporary soil and 
vegetation stockpiles 
leading to visual intrusion 

Potential ongoing erosion 
and loss of topsoil leading to 
high visual contrast 

Ongoing proliferation of 
alien vegetation 

 Construction and placement 
of powerline and 
substations. Initially the 
conductors as well as 
support towers are 
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Pre-Construction Construction Operational Decommissioning  

moderately to highly 
reflective and can create 
glint and glare impacts and 
can be significantly 
obtrusive. The structures 
however dull with time and 
impact will reduce 

 Construction of general 
surface infrastructure 
including access roads 

  

 An increase in dust and 
vehicular movement due to 
construction activities 

  

 Potential erosion and loss of 
topsoil leading to high visual 
contrast 

  

 Increased amount of human 
activity, traffic, construction 
vehicles, and other 
equipment such as 
excavators and cranes 

  

 Topographically altering the 
landscape within and 
adjacent to the project area 

  

 

5.1.1  Impact 1: Impact on Landscape Character and Sense of Place  

The proposed project may impact on the existing landscape and visual character of the region 

and Sense of Place associated with the proposed powerline route alternatives and associated 

substations and its immediate surroundings. The character of the landscape in the region of 

the proposed powerline route alternatives and associated substations are currently dominated 

by relatively flat grassland terrain, interspersed with cultivated fields, alien tree stands and 

semi-rural settlements and mining activities. There are currently various powerlines within the 

proposed powerline route alternatives and associated substations area. The overall character 

of the landscape is therefore at low risk to be altered by the proposed activities. 

 

The significance of the impact is assessed in the table below. 

Unmanaged 
Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration of 
impact 

Likelihood Consequence Significance 

Construction 
phase  

4 2          4 4 3 6 11 66 
(Medium-

Low) 

Operational phase  
4 2          3 3 4 6 10 60 

(Medium-
Low) 

Decommissioning  
3 2          3 3 3 5 9 45 

(Low) 

Managed 
Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration of 
impact 

Likelihood Consequence Significance 
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Construction 
phase  

3 2          4 3 3 5 9 45 
(Low) 

Operational phase  
3 2          2 2 4 5 8 40 

(Low) 

Decommissioning  
2 2          2 2 2 4 6 24 

(Low) 

 

The landscape character and sense of place of the proposed powerline route alternatives and 

associated substations is considered of moderately low visual sensitivity and importance. 

From the above table, it was found that prior to mitigation, the expected impact on the overall 

visual character and sense of place of the area as a result of the proposed powerline route 

alternatives and associated substations is considered to be Medium Low during the 

construction and operational phases and Low during the decommissioning phases. A 

temporary change in landscape character and sense of place is likely to occur as the proposed 

construction and operational activities will alter the land use. However, this area has been 

earmarked for transmission corridors, therefore the proposed powerline route alternatives and 

associated substations is in keeping with the sense of place and designated zonation of the 

area. Post mitigation, should management measures be effectively implemented, the overall 

impact significance may be decreased to Low significance levels.  

5.1.2 Impact 2: Visual Intrusion and VAC impacts 

Powerlines and associated structures are generally experienced as having a negative impact 

on landscape aesthetics as it will introduce an industrial aspect to a landscape. This area does 

however have numerous overhead powerlines present, thus the visual intrusion of the 

proposed powerline route alternatives and associated substations will be low. The altered 

visual environment during the construction phase, may lead to moderate levels of visual 

intrusion and lead to increased visual contrast, this will however be a temporary visual 

intrusion and contrast. This in turn will negatively impact on the existing medium VAC (the 

ability of an area to visually absorb development).  

 

The significance of the impact is assessed in the table below: 

Unmanaged 
Probability 
of Impact 

Sensitivity of 
receiving 

environment 

Severity Spatial 
scale 

Duration of 
impact 

Likelihood Consequence Significance 

Construction 
phase  

4 2          4 4 3 6 11 66 
(Medium-Low) 

Operational phase  
4 2          3 3 4 6 10 60 

(Medium-Low) 

Decommissioning  
3 2          2 3 3 5 8 45 

(Low) 
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Managed 
Probability 
of Impact 

Sensitivity of 
receiving 

environment 

Severity Spatial 
scale 

Duration of 
impact 

Likelihood Consequence Significance 

Construction 
phase  

3 2          3 3 3 5 9 45 
(Low) 

Operational phase  
3 2          2 2 4 5 8 40 

(Low) 

Decommissioning  
2 2          2 2 2 4 6 24 

(Low) 

 

The expected level of visual intrusion as a result of the proposed project is considered to be 

medium low during the construction and operational phases and low during the 

decommissioning phase, due to the overall limited visibility of the proposed powerline route 

alternatives and associated substations and its relative height in relation to its surroundings. 

The VAC of the project area is however determined to be medium, which illustrates the ability 

of the project area to absorb or conceal some visual impacts. The proposed powerline route 

alternatives and associated substations are therefore not expected to lead to a highly 

significant level of visual intrusion on the surrounding landscape. The perceived significance 

ratings may be lowered to Low significance levels through the implementation of mitigation 

measures and provided that progressive revegetation of impacted areas take place and that 

clearing of vegetation remain limited.  

5.1.3 Impact 3: Visual Exposure and Visibility Impacts  

The proposed powerline route alternatives and associated substations may impact on visual 

exposure and visibility, which relates directly to the perception of sensitive visual receptors 

towards the project. Sensitive visual receptors have been determined to primarily comprise 

residents, including farmers and farm workers, living within 2 km as well as local roads users. 

Direct visual exposure will take place as a result of the proposed powerline route alternatives 

and associated substations being visible to road users and farmers in the immediate vicinity 

thereof, as well as indirectly through fugitive dust generated by construction related activities. 

In addition to physical infrastructure, impacts from clearing of vegetation, potential erosion as 

a result of bare soils, maintenance activities and the alteration of local topography will also 

create contrast in the landscape and may be visible to receptors. It is however important to 

note, that although the long term, operational visual impact of the project is unlikely to be highly 

significant due to powerlines being common features of South African landscapes.  
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The significance of the impact is assessed in the table below: 

Unmanaged 
Probability 
of Impact 

Sensitivity of 
receiving 

environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Construction 
phase  

4 2          4 4 3 6 11 66 
(Medium 

Low) 

Operational 
phase  

4 2          4 3 4 6 11 66 
(Medium 

Low) 

Decommissi
oning  

3 2          3 3 3 5 9 45 
(Low) 

Managed 
Probability 
of Impact 

Sensitivity of 
receiving 

environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Construction 
phase  

3 2          3 3 3 5 9 45 
(Low) 

Operational 
phase  

3 2          2 3 4 5 9 45 
(Low) 

Decommissi
oning  

3 2          2 2 4 5 8 40 
(Low) 

 

The proposed development activities are expected to visually impact a limited number of visual 

receptors in the region, specifically isolated farmers in close proximity, and road users in the 

immediate vicinity. The significance of the visual impact is considered to be of Medium Low 

significance during the construction and operational phase and of Low significance during the 

decommissioning phase prior to mitigation. Should mitigation measures be implemented, this 

impact is still likely to occur, with a Low impact significance expected during the various 

development phases.  

5.1.4 Impact 4: Impacts due to Night time Lighting 

Since the proposed powerline route alternatives and associated substations areas are located 

within an area where there are numerous sources of night-time lighting, such as the towns of 

Odendaalsrus, Allanridge, Nyakallong, farm steads and the Harmony Gold Mining operations 

and street lights. The lighting environment of the region is therefore considered Suburban with 

medium district brightness. Development of the proposed powerline route alternatives and 

associated substations may potentially be a source of light pollution during the construction 

phase, should security lighting be utilised during the night. Overall, the impact significance of 

potential night-time lighting is expected to be low, of short duration and only occur during the 

construction phase, and will be limited to a small area. The proposed powerline options will 

however not be a source of light pollution during the operational phase. Security lights 

associated with the proposed substations may however be a source of light pollution, and may 

potentially contribute somewhat to the effects of skyglow and artificial lighting in the region. 
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This can, however be easily mitigated by installing security lighting no higher than 5 meters 

above the ground and through appropriate planning of illumination direction.  

Unmanaged 
Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Construction 
phase  

3 2          2 2 3 5 7 35 
(Low) 

Operational 
phase  

3 2          2 2 4 5 8 40 
(Low) 

Decommissioning  3 2 2 2 2 5 6 30 (Low) 

Managed 
Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Construction 
phase  

2 2          2 2 3 4 7 28 
(Low) 

Operational 
phase  

2 2          2 2 3 4 7 28 
(Low) 

Decommissioning  
2 2          2 2 2 4 6 28 

(Low) 

 

From the above tables it is clear that before mitigation, the impact on visual resources through 

light pollution, particularly at night, is not likely to be significant during any of the development 

phases, with the greatest impact expected during the construction phase. Due to the area 

already having night-time lighting, the landscape is not considered to be visually sensitive in 

terms of night-time lighting impacts. The proposed powerlines and associated infrastructure 

will contribute ever so slightly towards the effects of skyglow and light trespass. It should also 

be noted that the proposed substations will be screened by the PV facilities.  

 

5.2 Impact Statement 

As the proposed powerlines and associated infrastructure are located within a semi-rural 

landscape, with existing man-made structures such as powerlines, fences, roads and mining 

infrastructure, the visual impact associated with the proposed development is considered 

moderately low. Sensitive receptors within the immediate vicinity (within a 1 km radius) will 

have the highest visual impact during the construction phase and immediately thereafter while 

the structures have reflective surfaces, however once the proposed powerlines and 

substations are operational, the visual impact will be low as the powerlines will blend in with 

the existing powerlines and the substations will be screened by the PV Facilities. Sensitive 

receptors located further than 1 km are unlikely to observe the powerlines and substations 

and thus the proposed project will have a moderately low to low visual intrusion on the 

receiving environment. It can therefore be concluded that with adherence to the mitigation 

measures as outlined in this report (Section 5.5), the proposed development will not have a 
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long term negative visual impact on the surrounding environment, but rather be in keeping 

with the sense of place. 

5.3 Cumulative Impacts  

Cumulative impacts can result from individually minor but collectively significant actions taking 

place over a period of time. Cumulative visual impacts resulting from landscape modifications 

as a result of the proposed project in conjunction with the proposed Mthjabeng PV Facilities 

to which it will connect to, as well as any approved or future renewable energy facilities (wind 

and solar facilities) in the broader area, must be considered. Renewable energy facilities have 

the potential to cause large scale visual impacts and the location of several such 

developments in close proximity to each other could significantly alter the sense of place and 

visual character in the broader region.  

 

According to the SA Renewable Energy EIA Application (REEA) Database, renewable energy 

applications have been presented for the properties to the immediate south and west of the 

Phase 1 Site and to the south-east of the Phase 2 Site. Although powerlines and substations 

are relatively small developments when compared to renewable energy facilities, they may 

still introduce a more industrial character into the landscape, thus altering the sense of place. 

The cumulative impact of additional traffic in the area on the local and regional roads as well 

as combined impacts from night-time lighting of the substations will also affect the sense of 

place of the larger region. 

 

5.4 Residual Impacts 

Certain infrastructure components may remain present once decommissioning has occurred, 

leading to a permanent alteration of the visual environment. It is also possible that the 

development of the proposed infrastructure may lead to permanent scarring of the terrain and 

the possible permanent alteration and damage to natural features. Alien vegetation, which is 

likely to proliferate as a result of disturbance from development may also remain present after 

decommissioning. Revegetation of impacted areas and rehabilitation of any impacted areas 

therefore have the potential to be unsuccessful, which will lead to a long term or permanent 

visual impact in the area.   

 

5.5 Mitigation Measures 

The sections below indicate the required mitigatory, management and monitoring measures 

required to minimise potential visual impacts.  
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General housekeeping 

➢ All construction areas must be kept in a neat and orderly condition at all times;  

➢ Any areas for material storage and other potentially intrusive activities must be 

screened from view as far as possible; 

➢ An efficient removal system of waste and rubble must be ensured during the 

construction phase;  

➢ All operational infrastructure should be actively maintained to avoid degradation. 

Development footprint 

➢ The duration of the construction phase should be reduced as far as possible through 

careful planning; 

➢ The development footprint and disturbed areas associated with the construction phase 

of the project should be kept as small as possible, with as little indigenous vegetation 

being cleared as possible with specific mention tall trees which provides increased 

screening ability; 

➢ Construction boundaries should be clearly demarcated to minimise areas of surface 

disturbance;  

➢ Direct loss of or damage to valuable natural visual resources such as the various pans 

in the area should be actively avoided; 

➢ As far as possible, existing roads are to be utilised for construction and maintenance 

purpose, to limit cumulative impacts from roads and traffic, as well as to limit the extent 

of the vegetation cleared for the purpose of the project; 

➢ The height of any temporary structures such as soil stockpiles should be kept as low 

as possible. 

Infrastructure placement 

➢ Where infrastructure is sited within view of visually sensitive receptors within close 

proximity to the project, it must be placed as far away as possible and as close as 

possible to the existing powerline structures. Where full screening of infrastructure 

components is not possible, siting should take advantage of partial screening 

opportunities; 

➢ As far as possible and where feasible, infrastructure should be placed in areas that 

have already been disturbed. 

Infrastructure appearance 

➢ Although the use of lattice towers is also deemed acceptable, monopole structures are 

generally preferred for the proposed powerline due to these structures having a smaller 

development footprint and subsequent lower visual impact than lattice towers, however 

structural considerations may force the use of one or the other (monopole vs lattice 

tower), especially at corners along the line; 
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➢ The use of highly reflective material for tower structures and substations should be 

avoided;  

➢ Painting or coating infrastructure components to match darker colours in the natural 

surroundings may reduce the distance required for effective screening but is not 

deemed necessary in this instance ; 

➢ The use of permanent signage and project construction signs should be minimised and 

visually unobtrusive. 

Screening 

➢ It must be ensured that existing vegetation is retained as far as possible during the 

construction and operational phases of the project to act as visual screens with 

particular reference to existing tall trees;  

➢ As far as possible and where the proposed powerline does not follow existing 

alignments, towers and monopoles are to be positioned in such a way as to maximise 

the screening effect of existing topography and existing mand-made structures and 

where possible placement of towers where it will be exposed against the skyline should 

be avoided; 

➢ It must be ensured, wherever possible, that existing natural vegetation is incorporated 

into the concurrent site rehabilitation especially in line of sight from sensitive receptors. 

Erosion 

➢ Erosion, which may lead to high levels of visual contrast and further detract from the 

visual environment, must be prevented throughout the lifetime of the project by means 

of putting soil stabilisation measures in place where required and through concurrent 

rehabilitation. 

Dust 

➢ During the construction phase all dirt and access roads, as well as other areas cleared 

of vegetation for construction purposes will require effective dust suppression such as 

regular watering;  

➢ Access roads must be suitably maintained to limit erosion and dust pollution;  

➢ Vehicle speed on unpaved roads must be reduced to limit dust creation.  

Lighting 

➢ As far as possible, construction activities should be restricted to daylight hours, in order 

to limit the need to bright floodlighting and the potential for skyglow and to avoid the 

use of additional night-time lighting for security purposes; 

➢ Night lighting of construction sites and camps should be minimised as far as possible, 

taking into consideration that due to safety requirements a certain level of lighting may 

be necessary;  
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➢ Where security lighting is used during the construction phase and operational phase 

at the substations, the following management measures should be implemented  

• Making use of motion detectors on security lighting, at the substations, ensures 

that the site will remain in relative darkness, until lighting is required for security 

and maintenance purposes; 

• Placement of lights should consider the location of surrounding receptors and as 

far as possible be screened from view; 

• The use of high light masts and high pole top security lighting should be avoided. 

Any high lighting masts should be covered to reduce glow; 

• Up-lighting of structures must be avoided, with lighting installed at downward 

angles that provide precisely directed illumination beyond the immediate 

surroundings of the infrastructure, thereby minimising the light spill and trespass; 

• Care should be taken when selecting luminaries to ensure that appropriate units 

are chosen and that their location will reduce spill light and glare to a minimum; 

• Minimum wattage light fixtures should be used, with the minimum intensity 

necessary to accomplish the light's purpose; 

• The use of low-pressure sodium lamps, yellow LED lighting, or an equivalent 

should be considered to reduce skyglow (BLM, 2013). 

 

Rehabilitation 

➢ Concurrent/ progressive rehabilitation of temporary cleared areas, including reshaping 

and revegetation, must be implemented as soon as possible; 

➢ Upon completion of construction, the project area should be left in a condition that 

protects the soil surface against erosion and instability; 

➢ Indigenous and locally occurring plant species selected for use in re-vegetation should 

be selected taking quick growth rates into consideration in order to cover bare areas 

and prevent soil erosion; 

➢ Upon decommissioning, it is important that vegetation be reinstated to blend with the 

natural environment.  
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6 CONCLUSION 

Scientific Aquatic Services (SAS) was appointed to conduct a Visual Impact Assessment (VIA) 

as part of the Basic Assessment process for the proposed 132 kV overhead powerlines as 

part of the proposed development of the Matjhabeng 400 MW Solar Photovoltaic (PV) Plant 

with 80 MW (320 MWh) Battery Energy Storage System (BESS), located north and south of 

the town of Odendaalsrus, in the Free State Province. 

 

Based on the findings from both the desktop and field assessments it is evident that there are 

several formal and informal settlements within a 5 km radius of the proposed powerline route 

alternatives and associated substations. The proposed powerline route alternatives and 

associated substations is located within a semi-rural area interspersed with settlements, 

mining activities and various anthropogenic structures. The topography of the proposed 

powerline route alternatives and associated substations is relatively flat, and dominated by 

grassland interspersed with tree clumps where cattle grazing and mining activities area taking 

place.   

 

Even though the proposed powerline route alternatives and associated substations are 

situated within a semi-rural area, existing powerlines and substations are present within the 

landscape, thus the landscape character has already been affected by industrial facilities. As 

such, the receptors within the surrounding area have grown accustomed to these structures, 

therefore the proposed powerline route alternatives and associated substations are expected 

to have a low visual impact on the landscape character within the region.  

 

The proposed powerline route alternatives and associated substations areas are located 

within a region of medium district brightness due to surrounding settlements. Overall, the 

impact significance of potential night-time lighting is expected to be low, of short duration and 

only occur during the construction phase, and will be limited to a small area. The proposed 

powerline options will however not be a source of light pollution during the operational phase. 

Security lights associated with the proposed substations may however be a source of light 

pollution, and may potentially contribute somewhat to the effects of skyglow and artificial 

lighting in the region.   

 

Based on the impact assessment, it was evident that the proposed powerline route alternatives 

and associated substations will have a moderately low visual impact during the development 

phases of the project, prior to mitigation measures being implemented. This will mainly be 

attributed to the vegetation clearing during the construction phase, and introduction of 
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powerline structures in areas where no other structures are present, proposed footprints are 

not neat and well maintained. Additionally, the proposed lighting fixtures to be placed in such 

a manner that it contributes significantly to the effects of skyglow and night-time lighting 

pollution. However, with the implementation of mitigation measures as outlined in the report, 

the visual impact on the receiving environment will be lowered to low visual impacts. 

 

It is the opinion of the specialist that the project be considered acceptable from a visual 

resource management perspective, provided that the mitigatory measures as outlined in the 

report are implemented and adhered to.   
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APPENDIX A – METHOD OF ASSESSMENT 
Level of Assessment 

The following methods of assessment for determining the level of detail of the assessment was utilised 
in this report (Oberholzer, 2005): 

Table A1: Categories of development and impact severity. 

Type of 
environment 

Category 1 
development 

Category 2 
development 

Category 3 
development 

Category 4 
development 

Category 5 
development 

Protected/wild areas 
of international, 
national or regional 
significance 

Moderate visual 
impact expected 

High visual 
impact expected 

High visual 
impact expected 

Very high visual 
impact expected 

Very high visual 
impact expected 

Areas or routes of 
high scenic, cultural, 
historical significance 

Minimal visual 
impact expected 

Moderate visual 
impact expected 

High visual 
impact expected 

High visual 
impact expected 

Very high visual 
impact expected 

Areas or routes of 
medium scenic, 
cultural, historical 
significance 

Little or no 
visual impact 
expected 

Minimal visual 
impact expected 

Moderate visual 
impact expected 

High visual 
impact expected 

High visual 
impact expected 

Areas or routes of 
low scenic, cultural, 
historical 
significance/disturbed 

Little or no 
visual impact 
expected, 
possible 
benefits 

Little or no 
visual impact 
expected 

Minimal visual 
impact expected 

Moderate visual 
impact expected 

High visual 
impact expected 

Disturbed or 
degraded sites/run 
down areas/ 
wasteland 

Little or no 
visual impact 
expected, 
possible 
benefits 

Little or no 
visual impact 
expected, 
possible 
benefits 

Little or no 
visual impact 
expected 

Minimal visual 
impact expected 

Moderate visual 
impact expected 

 

The following key provides an explanation to the categories of development: 

 

 

 

 

 

Category 1 development: 
e.g. nature reserves, nature-related recreation, camping, picnicking, trails and minimal visitor facilities. 
 
Category 2 development: 
e.g. low-key recreation / resort / residential type development, small-scale agriculture / nurseries, narrow roads and small-
scale infrastructure. 
 
Category 3 development: 
e.g., low-density resort / residential type development, golf or polo estates, low to medium-scale infrastructure. 
 
Category 4 development: 
e.g. medium density residential development, sports facilities, small-scale commercial facilities / office parks, one-stop 
petrol stations, light industry, medium-scale infrastructure. 
 
Category 5 development: 
e.g. high density township / residential development, retail and office complexes, industrial facilities, refineries, treatment 
plants, power stations, wind energy farms, power lines, freeways, toll roads, large scale infrastructure generally. Large-
scale development of agricultural land and commercial tree plantations. Quarrying and mining activities with related 
processing plants. 
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The following box explains the nature of the impacts: 

 

From the above, the severity of the impact determines the level of the assessment: 

Table A2: Impact assessment level of input determination. 

Approach 
Little or no visual 
impact expected 

Minimal visual 
impact expected 

Moderate visual 
impact expected 

High visual 
impact 

expected 

Very high 
visual impact 

expected 

Level of visual 
input 
recommended 

Level 1 Level 2 Level 3  Level 4 

 

The following box explains the inputs required at each level of assessment. As indicated in Section 5.2, 
a Level 4 assessment is required for the proposed project (Oberholzer, 2005).  

 

Very high visual impact expected: 
Potentially significant effect on wilderness quality or scenic resources; 
Fundamental change in the visual character of the area; 
Establishes a major precedent for development in the area. 
 

High visual impact expected: 
Potential intrusion on protected landscapes or scenic resources; 
Noticeable change in visual character of the area; 
Establishes a new precedent for development in the area. 
 

Moderate visual impact expected: 
Potentially some effect on protected landscapes or scenic resources; 
Some change in the visual character of the area; 
Introduces new development or adds to existing development in the area. 
 

Minimal visual impact expected: 
Potentially low level of intrusion on landscapes or scenic resources; 
Limited change in the visual character of the area; 
Low-key development, similar in nature to existing development. 
 

Little or no visual impact expected: 
Potentially little influence on scenic resources or visual character of the area; 
Generally compatible with existing development in the area; 
Possible scope for enhancement of the area. 

Level 1 input: 
Identification of issues, and site visit; 
Brief comment on visual influence of the project and an indication of the expected impacts / benefits. 
 

Level 2 input: 
Identification of issues raised in scoping phase, and site visit; 
Description of the receiving environment and the proposed project; 
Establishment of Receptor Site area and receptors; 
Brief indication of potential visual impacts, and possible mitigation measures. 
 

Level 3 assessment: 
Identification of issues raised in scoping phase, and site visit; 
Description of the receiving environment and the proposed project; 
Establishment of Receptor Site area, view corridors, viewpoints and receptors; 
Indication of potential visual impacts using established criteria; 
Inclusion of potential lighting impacts at night; 
Description of alternatives, mitigation measures and monitoring programmes. 
Review by independent, experienced visual specialist (if required). 
 

Level 4 assessment: 
As per Level 3 assessment, plus complete 3D modelling and simulations, with and without mitigation. 
Review by independent, experienced visual specialist (if required). 
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APPENDIX B – IMPACT ASSESSMENT METHODOLOGY 

In order for the EAP to allow for sufficient consideration of all environmental impacts, impacts were 

assessed using a common, defensible method of assessing significance that will enable comparisons 

to be made between risks/impacts and will enable authorities, stakeholders and the client to understand 

the process and rationale upon which risks/impacts have been assessed. The method to be used for 

assessing risks/impacts is outlined in the sections below.  

 

The first stage of risk/impact assessment is the identification of environmental activities, aspects and 

impacts. This is supported by the identification of receptors and resources, which allows for an 

understanding of the impact pathway and an assessment of the sensitivity to change. The definitions 

used in the impact assessment are presented below. 

➢ An activity is a distinct process or task undertaken by an organisation for which a responsibility 

can be assigned. Activities also include facilities or infrastructures that are possessed by an 

organisation.  

➢ An environmental aspect is an ‘element of an organizations activities, products and services 

which can interact with the environment’1. The interaction of an aspect with the environment 

may result in an impact. 

➢ Environmental risks/ impacts are the consequences of these aspects on environmental 

resources or receptors of particular value or sensitivity, for example, disturbance due to noise 

and health effects due to poorer air quality. In the case where the impact is on human health or 

wellbeing, this should be stated. Similarly, where the receptor is not anthropogenic, then it 

should, where possible, be stipulated what the receptor is. 

➢ Receptors can comprise, but are not limited to, people or human-made systems, such as local 

residents, communities and social infrastructure, as well as components of the biophysical 

environment such as wetlands, flora and riverine systems. 

➢ Resources include components of the biophysical environment. 

➢ Frequency of activity refers to how often the proposed activity will take place. 

➢ Frequency of impact refers to the frequency with which a stressor (aspect) will impact on the 

receptor. 

➢ Severity refers to the degree of change to the receptor status in terms of the reversibility of the 

impact; sensitivity of receptor to stressor; duration of impact (increasing or decreasing with 

time); controversy potential and precedent setting; threat to environmental and health 

standards. 

➢ Spatial extent refers to the geographical scale of the impact. 

➢ Duration refers to the length of time over which the stressor will cause a change in the resource 

or receptor. 

 

The significance of the impact is then assessed by rating each variable numerically according to the 

defined criteria (refer to the tables below). The purpose of the rating is to develop a clear understanding 

of influences and processes associated with each impact. The severity, spatial scope and duration of 

the impact together comprise the consequence of the impact and when summed can obtain a maximum 

value of 15. The frequency of the activity and the frequency of the impact together comprise the 

likelihood of the impact occurring and can obtain a maximum value of 10. The values for likelihood and 

consequence of the impact are then read off a significance rating matrix and are used to determine 

whether mitigation is necessary2.   

 

 

1 The definition has been aligned with that used in the ISO 14001 Standard. 

2 Some risks/impacts that have low significance will however still require mitigation 
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The assessment of significance is undertaken twice. Initial, significance is based on only natural and 

existing mitigation measures (including built-in engineering designs). The subsequent assessment 

takes into account the recommended management measures required to mitigate the impacts. 

Measures such as demolishing infrastructure, and reinstatement and rehabilitation of land, are 

considered post-mitigation.  

 

The model outcome of the impacts was then assessed in terms of impact certainty and consideration 

of available information. The Precautionary Principle is applied in line with South Africa’s NEMA (Act 

108 of 1997) in instances of uncertainty or lack of information, by increasing assigned ratings or 

adjusting final model outcomes. In certain instances where a variable or outcome requires rational 

adjustment due to model limitations, the model outcomes have been adjusted. 

 

Table B1: Criteria for assessing significance of impacts 

LIKELIHOOD DESCRIPTORS 

Probability of impact RATING 
Highly unlikely: the event will occur only in exceptional circumstances 1 
Possible: the event could occur but is not expected to occur 2 
Likely: the event could occur 3 
Highly likely: the event will probably occur in most circumstances 4 
Definite: the event is expected to occur in most circumstances 5 
Sensitivity of receiving environment RATING 
Visually not sensitive or important 1 
Visually with limited sensitivity and/or importance 2 
Visually moderately sensitive and/or important 3 
Visually highly sensitive and/or important 4 
Visually critically sensitive and/or important 5 

 

CONSEQUENCE DESCRIPTORS 

Severity of impact RATING 

Insignificant: changes to visual landscape do not adversely affect surrounding landscapes; 
insignificant effect on surrounding important landscapes 

1 

Small: changes to visual landscape affect a low number of visual receptors (residents, tourists, etc.); 
noticeable change to important surrounding landscapes 

2 

Significant: changes to visual landscape affect a moderate number of visual receptors; moderate 
change to significant and/or important surrounding landscapes 

3 

Great: changes to visual landscape affect a large number of visual receptors; large changes to 
significant and/or important surrounding landscapes  

4 

Disastrous: significant changes to visual landscape affect visual receptors across the entire region; 
severe changes to significant and/or important surrounding landscapes 

5 

Spatial scale of impact RATING 

Activity specific: visible within the immediate vicinity of activity only  1 

Development specific: visible from within the project boundary or up to 1km from the project boundary 
only 

2 

Local area: visible from within 5 km of the project boundary  3 

Subregional: visible from within 10 km of the project boundary 4 

Regional: visible from significant distances beyond 10km of the project boundary  5 

Duration of impact RATING 

One day to one month 1 

One month to one year  2 

One year to five years 3 

Life of operation or less than 20 years 4 

Permanent 5 
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Table B2: Significance rating matrix 

Table B3: Positive/ Negative Mitigation Ratings 

Significance 
Rating 

Value Negative Impact Management 
Recommendation 

Positive Impact Management 
Recommendation 

  Very High 126-150 
Very strict measures to be 
implemented to mitigate impacts. 

Actively promote the project. 

  High 101-125 

Ensure designs take visual 
sensitivities into account and 
ensure management and 
housekeeping is maintained and 
attention to impact minimisation is 
paid.  

Promote the project and monitor 
performance. 

  Medium High 76-100 

Ensure management and 
housekeeping is maintained and 
attention to impact minimisation is 
paid.  

Implement measures to enhance the 
positive aspects of the project while 
managing any negative impacts. 

  Medium Low 51-75 

Ensure management and 
housekeeping is maintained and 
attention to impact minimisation is 
paid. 

Implement measures to enhance the 
positive aspects of the project while 
actively managing any negative impacts. 

  Low 26-50 
Promote the project and ensure 
management and housekeeping is 
maintained. 

Monitor project performance and pay 
attention to minimising potential negative 
environmental impacts. 

  Very Low 1-25 
Promote the project. Actively seek measures to implement 

impact minimisation and identify positive 
ecological aspects to be promoted. 

The following points were considered when undertaking the assessment: 

➢ Risks and impacts were analysed in the context of the project’s area of influence 

encompassing:  

• Primary project site and related facilities that the client and its contractors develops or 

controls; 

• Areas potentially impacted by cumulative impacts for further planned development of the 

project, any existing project or condition and other project-related developments; and 

• Areas potentially affected by impacts from unplanned but predictable developments caused 

by the project that may occur later or at a different location. 

➢ Risks/ Impacts were assessed for all stages of the project cycle including:  

• Pre-construction; 

• Construction;  

• Operational; and  

• Closure/ Decommissioning and Rehabilitation 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120

9 18 27 36 45 54 63 72 81 90 99 108 117 126 135

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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➢ Residual and post-closure/ decommissioning impacts were also considered;  

➢ If applicable, transboundary or global effects were assessed;  

➢ Individuals or groups who may be differentially or disproportionately affected by the project 

because of their disadvantaged or vulnerable status were assessed; and 

➢ Particular attention was paid to describing any residual impacts that will occur after 

rehabilitation. 

 

Mitigation Measure Development  

The following points present the key concepts considered in the development of mitigation measures 

for the proposed construction. 

➢ Mitigation and performance improvement measures and actions that address the risks and 

impacts3 are identified and described in as much detail as possible; 

➢ Measures and actions to address negative impacts will favour avoidance and prevention over 

minimisation, mitigation or compensation; and 

➢ Desired outcomes are defined, and have been developed in such a way as to be measurable 

events with performance indicators, targets and acceptable criteria that can be tracked over 

defined periods, with estimates of the resources (including human resource and training 

requirements) and responsibilities for implementation. 

 

Recommendations were developed to address and mitigate impacts associated with the proposed 

development. These recommendations also include general management measures which apply to the 

proposed development as a whole. Mitigation measures have been developed to address issues during 

all project phases throughout the life of the operation from planning, through to construction and 

operation through to after care and maintenance. 

  

 

3 Mitigation measures should address both positive and negative impacts 
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APPENDIX C – VEGETATION TYPE  

Table C1: Vegetation types associated with the proposed project area (Mucina & Rutherford, 
2012) 

Vegetation 
Type 

Vaal-Vet Sandy Grassland 
Western Free State Clay 
Grassland 

Highveld Alluvial Vegetation 

Climate  
Warm-temperate, summer-
rainfall climate 

Seasonal rainfall concentrated 
from November to March 

Seasonal, mainly summer rainfall 

Altitude (m) 1220 – 1560  1200 – 1420  1000 – 1500  

MAP* (mm) 530 451 495 

MAT* (°C) 16.4 16.4 16.6 

MFD* (Days) 37 37 36 

MAPE* (mm) 2423 2494 2507 

MASMS* (%) 79 81 NA 

Distribution 
North-West and Free State 
Provinces 

Free State Province 
Free State, North-West, 
Mpumalanga and Gauteng 
Provinces 

Geology & 
Soils 

Aeolian and colluvial sand 
overlying sandstone, mudstone 
and shale of the Karoo 
Supergroup (mostly the Ecca 
Group) as well as older 
Ventersdorp Supergroup 
andesite and basement gneiss in 
the north. Soil forms are mostly 
Avalon, Westleigh and Clovelly. 
Dominant land type Bd, closely 
followed by Bc, Ae and Ba. 

Deposits of sandstone, 
mudstone and shale (Volksrust 
Formation, Ecca Group) underlie 
extensive areas of flat to 
undulating plains, interrupted by 
dolerite sills in places. No rivers 
or streams drain away from these 
plains, and all the water drains 
into the numerous playas 
(pans)—a unique feature of this 
landscape. Dry, clayey, duplex 
soils typical of land types Da, Db 
and Dc. Fc land type also occurs. 
 

Deep sandy to clayey (but mostly 
coarse sand) alluvial soils 
developed over Quaternary 
alluvial (fluviatile) sediments. 
Oakleaf, Dundee, Shortlands, 
Glenrosa and Mispah soil forms 
were identified in the Vaal River 
floodplain (Bezuidenhout 1994). 
The rivers are perennial, often in 
flood in summer. Erosion of 
banks and deposition of new fine 
soil on alluvium can be of 
considerable extent. Some 
smaller anastomosing channels 
of major rivers can dry out in 
winter. 

Conservation 

Endangered. Target 24%. Only 
0.3% statutorily conserved. More 
than 63% transformed for 
cultivation (ploughed for 
commercial crops) and the rest 
under strong grazing pressure 
from cattle and sheep. 

Least threatened. Target 24%. 
None conserved in statutory 
conservation areas. Almost 20% 
already transformed for maize 
and wheat cultivation. 
 

Least threatened. Target 31%. 
Nearly 10% statutorily 
conserved. More than a quarter 
has been transformed for 
cultivation and by building of 
dams.  

Vegetation & 
landscape 
features  

Plains-dominated landscape with 
some scattered, slightly irregular 
undulating plains and hills. 
Mainly low-tussock grasslands 
with an abundant karroid 
element. Dominance of Themeda 
triandra is an important feature of 
this vegetation unit. Locally low 
cover of T. triandra and the 
associated increase in Elionurus 
muticus, Cymbopogon 
pospischilii and Aristida congesta 
is attributed to heavy grazing 
and/or erratic rainfall. 

Restricted to flat bottomlands 
which support dry, species-poor 
grassland with a high number of 
salt pans (playas) embedded. 
Dwarf karoo shrublands surround 
the playas in disturbed habitats. 

Flat topography supporting 
riparian thickets mostly 
dominated by Acacia karroo, 
accompanied by seasonally 
flooded grasslands and disturbed 
herblands often dominated by 
alien plants. 
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Table C2: Dominant & typical floristic species of the vegetation types associated with the proposed project area (Mucina & Rutherford, 

2006). 

 Vaal-Vet Sandy Grassland Western Free State Clay Grassland Highveld Alluvial Vegetation 

Woody Layer 

Small Trees 
NA NA Acacia karroo (d), Salix mucronata subsp. mucronata (d), S. mucronata subsp. 

woodii; Ziziphus mucronata (d), Celtis africana, Rhus lancea 

Tall Shrubs 
NA NA Gymnosporia buxifolia (d), Rhus pyroides (d), Diospyros lycioides, Ehretia 

rigida, Grewia flava. 

Succulent Shrub NA Hertia pallens Lycium hirsutum (d). Salsola rabieana 

Low Shrubs 

Felicia muricata (d), Pentzia globosa (d), 
Anthospermum rigidum subsp. pumilum, Helichrysum 
dregeanum, H. paronychioides, Ziziphus zeyheriana 

Lycium cinereum (d), Pentzia globosa (d), Amphiglossa triflora, 
Aptosimum elongatum, Berkheya annectens, Felicia filifolia subsp. 
filifolia, F. muricata, Gnidia polycephala, Helichrysum dregeanum, 
Melolobium candicans, Nenax microphylla, Rosenia humilis, 
Selago saxatilis. 

Asparagus laricinus (d), A. suaveolens (d) Lycium hirsutum (d). 

Woody Climber NA NA Clematis brachiata 

Forb layer 

Herbs 

Stachys spathulata (d), Barleria macrostegia, Berkheya 
onopordifolia var. onopordifolia, Chamaesyce 
inaequilatera, Geigeria aspera var. aspera, Helichrysum 
caespititium, Hermannia depressa, Hibiscus pusillus, 
Monsonia burkeana, Rhynchosia adenodes, Selago 
densiflora, Vernonia oligocephala. Lessertia 
phillipsianaE 

Berkheya onopordifolia var. onopordifolia, Chamaesyce 
inaequilatera, Gnaphalium declinatum, Indigofera alternans, 
Kohautia cynanchica, Nidorella microcephala, Platycarpha parvi-
folia, Salvia stenophylla, Selago paniculata, Stachys spathulata 

Persicaria lapathifolia (d), Alternanthera sessilis, Barleria macrostegia, 
Corchorus asplenifolius, Equisetum ramosissimum, Galium capense, Hibiscus 
pusillus, Lobelia angolensis, Nidorella resedifolia, Persicaria amphibia, P. 
hystricula, Pseudognaphalium oligandrum, Pulicaria scabra, Rorippa fluviatilis 
var. fluviatilis, Senecio inornatus, Stachys hyssopoides, Vahlia capensis 

Geophytic Herb 
Bulbine narcissifolia, Ledebouria marginata. Succulent 
Herb: Tripteris aghillana var. integrifolia 

Bulbine narcissifolia, Oxalis depressa. Succulent Herb: Tripteris 
aghillana var. integrifolia. 

Crinum bulbispermum, Haplocarpha lyrata 

Grass layer 

Graminoids 

Anthephora pubescens (d), Aristida congesta (d), 
Chloris virgata (d), Cymbopogon caesius (d), Cynodon 
dactylon (d), Digitaria argyrograpta (d), Elionurus 
muticus (d), Eragrostis chloromelas (d), E. lehmanniana 
(d), E. plana (d), E. trichophora (d), Heteropogon 
contortus (d), Panicum gilvum (d), Setaria sphacelata 
(d), Themeda triandra (d), Tragus berteronianus (d), 
Brachiaria serrata, Cymbopogon pospischilii, Digitaria 
eriantha, Eragrostis curvula, E. obtusa, E. superba, 
Panicum coloratum, Pogonarthria squarrosa, 
Trichoneura grandiglumis, Triraphis andropogonoides 

Aristida adscensionis (d), A. bipartita (d), Cynodon dactylon (d), 
Eragrostis chloromelas (d), E. lehmanniana (d), Panicum 
coloratum (d), Themeda triandra (d), Aristida congesta, 
Cymbopogon pospischilii, Digitaria eriantha, Eragrostis bicolor, E. 
curvula, E. micrantha, E. obtusa, E. plana, E. superba, E. 
trichophora, Heteropogon contortus, Setaria nigrirostris, Tragus 
berteronianus, T. koelerioides, T. racemosus. 

Setaria verticillata (d), Panicum maximum. Herb: Pollichia campestris. Agrostis 
lachnantha (d), Andropogon eucomus (d), Chloris virgata (d), Cynodon dactylon 
(d), Eragrostis plana (d), Hemarthria altissima (d), Imperata cylindrica (d), 
Ischaemum fasciculatum (d), Miscanthus junceus (d), Paspalum distichum (d), 
Andropogon appendiculatus, Brachiaria marlothii, Cyperus denudatus, C. 
longus, Echinochloa holubii, Eragrostis obtusa, E. porosa, Fimbristylis 
ferruginea, Panicum coloratum, Pycreus mundii, Sporobolus africanus, S. 
fimbriatus, Themeda triandra, Urochloa panicoides  

Reed Beds NA NA Phragmites australis (d). 

(d) = dominant species; E = Endemic
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APPENDIX D – VISUAL RECEPTORS 

The number of observers and their perception of the proposed project will have an impact on the VIA 
and also on the perceived sensitivity of the landscape.  The perception of viewers is difficult to determine 
as there are many variables to consider, such as cultural background, state of mind, reason for the 
sighting and how often the project is viewed within a set period. It is therefore necessary to identify 
areas of high viewer incidence and to classify certain areas according to the observer’s visual sensitivity 
towards the project.  It is also necessary to generalise the viewer sensitivity to the proposed project to 
some degree (Oberholzer, 2005).   
 
The IEMA (2002) identifies a number of potential sensitive receptors that may be affected by a proposed 
development, namely: 

➢ Users of recreational landscapes/ public footpaths and bridleways, including tourists and 
visitors; 

➢ Residents; 
➢ Users of public sports grounds and amenity open space; 
➢ Users of public roads and railways; 
➢ Workers; and 
➢ Views of or from within valued landscapes. 

 
The sensitivity of visual receptors and views will depend on: 

➢ The location and context of the viewpoint; 
➢ The expectation and occupation or activity of the receptor; and  
➢ The importance of the view.  

 
The most sensitive receptors may include: 

➢ Users of outdoor recreational facilities, including public rights of way, whose attention or interest 
may be focused on the landscape; 

➢ Communities where the development results in changes in the landscape setting or valued 
views enjoyed by the community; and 

➢ Occupiers of residential properties with views affected by the development. 
 
Other receptors include: 

➢ People engaged in outdoor sport or recreation (other than appreciation of the landscape, as in 
landscape of acknowledges importance or value); 

➢ People travelling through or past the affected landscape in cars on trains or other transport 
routes; 

➢ People at their place of work. 
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APPENDIX E – LANDSCAPE CHARACTER 

Landscape character, from an aesthetic perspective, is mainly defined by natural determinants, such 
as vegetation, geology and topography, as well as cultural factors including land use, settlement 
patterns and the manner in which humans have transformed their natural surroundings. According to 
Swanwick (2002), landscape character may be defined as a distinct, recognisable and consistent 
pattern of elements in the landscape that makes it unique and provides it with a particular sense of 
place. Individual “landscape elements” that contribute to landscape character include hills, rolling plains, 
valleys, woods, trees, water bodies, as well as buildings and roads. “Landscape features” are those 
elements that are prominent or eye-catching. 
 
Landscapes may be divided into landscape character types, which are defined as distinct types of 
landscape that are relatively homogeneous in character. Such landscape character types are generic 
in nature and may occur in different areas in different parts of the country, but wherever they occur, 
they share broadly similar combinations of geology, topography, drainage patterns, vegetation, land 
use and settlement patterns (Swanwick, 2002). Key aesthetic aspects of the landscape are described 
in the table below, according to the method prescribed by Swanwick (2002).  
 

Table E1: Aesthetic and perceptual aspects of landscape character. 

Aspect Characteristics Motivation 

Scale  Intimate  Small Large Vast The scale of the landscape is considered to be large since 
the proposed powerline route alternatives and associated 
substations are situated within an are dominated by 
grassland and agricultural activities and in relatively flat 
terrain.  

Enclosure Tight  Enclosed Open  Exposed Since the proposed powerline route alternatives and 
associated substations are situated within a grassland 
area with relatively flat terrain the area considered to be 
open.  

Diversity  Uniform  Simple Diverse Complex The proposed powerline route alternatives and 
associated substations areas and surrounding area is 
characterised by grassland with crop cultivation and 
settlements / villages and existing mining activities in the 
area resulting in the area being diverse.  

Texture Smooth  Textured Rough Very rough The texture associated with the landscape is textured 
due to the area being homogenous in it vegetation, 
dominated by grassland.  

Form Vertical  Sloping Rolling Horizontal The dominant form of the landscape is horizontal, due to 
the relatively flat terrain of the region.  

Line  Straight  Angular Curved Sinuous The line landscape element is straight due to the 
relatively flat terrain.  

Colour  Monochrome Muted Colourful Garish The colours associated with the landscape are muted, 
with vegetation forming the dominant colour palette of 
shades of green and brown. Some seasonal colour is 
however expected. 

Balance Harmonious  Balanced Discordant Chaotic The landscape is considered to be balanced in terms of 
the relationship between the vertical and horizontal 
landscape elements.  

Pattern Random  Organised  Regular  Formal The landscape is considered regular, with elements 
being even spaced and well-balanced. 

Movement Dead  Still  Calm Busy  The level of movement within the area is calm, with the 
exception shephards looking after their cattle grazing in 
the area, pedestrians walking in the veld and people 
traveling along the roads in the immediate vicinity.  

 
In addition to the above, other aspects of landscape perception, such as perception of beauty and 
scenic attractiveness also play a role in defining landscape character. These aspects are more 
subjective and responses thereto are personal and based on the experience and preference of the 
observer. Factors simultaneously perceived by senses other than sight, such as noisiness, tranquillity, 
exposure to the elements and sense of safety, further influence landscape character.   
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APPENDIX F – VISUAL ABSORPTION CAPACITY 

Visual Absorption Capacity (VAC) refers to the inherent ability of a landscape to accommodate change 
without degeneration of the visual quality and without resulting in an overall change of the identified 
landscape character type. A high VAC rating implies a high ability to absorb visual impacts and 
manmade structures and the ability of natural features such as trees or higher-lying areas to screen or 
hide an object where it would have visible otherwise (Oberholzer, 2005), while a low VAC rating implies 
a low ability to absorb or conceal visual impacts.  
 
The factors that have been considered during the VAC analysis are listed and explained in the table 
below, according to the methodology prescribed by the United States Bureau of Land Management 
(BLM, 2004) and as adapted to the South African context (Table F1). Five factors have been 
considered, namely vegetation, soil contrast, visual variety, topographical diversity and recovery time.  

Table F1: VAC Factors and Rating table. 

Factors Rating Criteria and Score  

Vegetation Low, uniform vegetation or sparse 
vegetative cover, typically less than 
1m in height, lacking in variety, 
uniform colour, minimal screening 
capability, typically low scrub or 
grass type vegetation. 
Score: 1  

Vegetation of moderate height (1 – 
2m), some species variety (2 to 3 
types), some variation in colour, 
mostly continuous vegetative 
cover, effectively screens low-
profile projects such as low-profile 
surface disturbance, scrub/grass, 
and intermingled shrubs. 
Score: 2 

Higher vegetation (>2m height), 
lush, continuous vegetative cover; 
some variety of vegetative types is 
typical but not mandatory, provides 
significant screening capability of 
projects up to 4 – 6m in height, 
woodlands. 
Score: 3 

Soil contrast Surface disturbance would expose 
a high degree of contrast in colour 
with surrounding soil, rock and 
vegetation. 
Score: 1 

Surface disturbance would expose 
a medium degree of contrast in 
colour with surrounding soil, rock 
and vegetation. 
Score: 2 

Surface disturbance would expose 
only a low degree of contrast in 
colour with surrounding soil, rock 
and vegetation. 
Score: 3 

Visual variety  Rating unit exhibits a low degree of 
visual variety in terms of the 
landscape character elements of 
form, line and texture and may also 
exhibit minimal variety in 
landforms, vegetation, or colour. 
Score: 1 

Rating unit exhibits a medium 
degree of visual variety in terms of 
the landscape character elements 
of form, line, and texture and may 
also exhibit medium variety in 
landforms, vegetation, or colour. 
Score: 2 

Rating unit exhibits a high degree 
of visual variety in terms of the 
landscape character elements of 
form, line, and texture and may 
also exhibit high degree of variety 
in landforms, vegetation, or colour.  
Score: 3 

Topographical 
diversity 

Landform has low amount of 
topographic diversity and variety. 
Score: 1 

Landform has moderate amount of 
topographic diversity and variety. 
Score: 2 

Landform has high amount of 
topographic diversity and variety. 
Score: 3 

Recovery time Long-term recovery time (greater 
than 5 years) 
Score: 1 

Medium recovery time (3 to 5 
years) 
Score: 2 

High (rapid) recovery time (1 to 2 
years)  
Score: 3 

Scores, when added, amounting to between 5 and 7 are categorised as Low, scores between 8 and 11 
as Medium and between 12 and 15 as High. 

VAC is further closely related to visual intrusion, which refers to the physical characteristics and nature 
of the contrast created by a project on the visual aspects of the receiving environment. It is also, as with 
VAC, a measure of the compatibility or conflict of a project with the existing landscape and surrounding 
land use. The visual intrusion ratings are listed in the table below. 

Table F2: Visual intrusion ratings. 

Rating  Explanation  

High visual intrusion  Results in a noticeable change or is discordant with the surroundings. 

Moderate visual intrusion Partially fits into the surroundings, but clearly noticeable. 

Low visual intrusion Minimal change or blends in well with the surroundings. 
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Through applying the scoring categories as outlined above, the following scores have been calculated 
for the proposed project area, which have similar landscape characteristics:  

Table F3: VAC Scores achieved. 

Factor 
Score 
obtained 

Motivation 

Vegetation 1 Vegetation is of low to moderate height, predominantly grassland interspersed with crop 
cultivation, thus providing minimal screening capability.   

Soil contrast 3 Surface disturbance would result in a moderately low degree of contrast in colour with 
the surrounding area due to the WRDs, gravel roads and bare patches throughout the 
settlements within the surrounding area and periodic harvested fields.   

Visual variety  2 The vegetative cover within the proposed powerline route alternatives and associated 
substations areas are homogenous, textured with a moderate diversity, thus when 
viewed from a distance, there is limited visual variety present. The anthropogenic 
features such as the existing mining infrastructure, powerlines, fences and gravel roads, 
serve to create visual variety in terms of lines, colour and texture. 

Topographical 
diversity 

1 The topography of the proposed powerline route alternatives and associated substations 
areas are relatively flat providing low topographical variety in the region. The WRDs form 
part of the skyline resulting in some topographical variety. 

Recovery time 2 Due to the dominant vegetation within the area comprising grassland with scattered 
trees, recovery time is expected to be moderate.  

Total 9 Medium 
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APPENDIX G – LANDSCAPE QUALITY 

Landscape visual quality, integrity or ‘scenery beauty’ relates primarily to human impact on a landscape 
and the physical state of the landscape in terms of intactness from visual, functional and ecological 
perspectives (Swanwick, 2002). It also serves as an indication of the condition of landscape elements 
and features (as outlined in Section 5.3.5), which in turn depends largely on an observer’s visual 
perception through either increasing or reducing the visual quality of a landscape. Visual quality is thus 
a factor of an observer’s emotional response to physical landscape characteristics and therefore 
assigning values to visual resources is a subjective process. 
 
According to the BLM Visual Resource Management (VRM) system (1984), a system specifically 
developed for minimising the visual impacts of surface-disturbing activities and maintaining scenic 
values for the future, landscape, visual and scenic quality evaluation may be determined based on 
seven key factors, as outlined in the tables below and adapted to the South African environment. It is 
important to note that there may be cases where a separate evaluation of each of the key factors does 
not give a true picture of the overall scenic quality of an area, however within the context of the proposed 
project, this method of assessment is deemed suitable as an indication of landscape quality.   

Table G1: Landscape Quality - Explanation of Rating Criteria. 

Factor Definition  

Landform  
 

Topography becomes more interesting as it gets steeper or more massive, or more severely or 
universally sculptured. Outstanding landforms may be monumental or they may be exceedingly artistic 
and subtle.  

Vegetation  
 

Give primary consideration to the variety of patterns, forms, and textures created by plant life. Consider 
short-lived displays when they are known to be recurring or spectacular. Consider also smaller scale 
vegetation features, which add striking and intriguing detail elements to the landscape. 

Water  
 

That ingredient which adds movement or serenity to a scene. The degree to which water dominates the 
scene is the primary consideration in selecting the rating score. 

Colour  
 

Consider the overall colour(s) of the basic components of the landscape (e.g., soil, rock, vegetation, 
etc.) as they appear during seasons or periods of high use. Key factors to use when rating "colour" are 
variety, contrast, and harmony. 

Adjacent 
Scenery  
 

Degree to which scenery outside the scenery unit being rated enhances the overall impression of the 
scenery within the rating unit. The distance which adjacent scenery will influence scenery within the 
rating unit will normally range from 0-8 kilometres, depending upon the characteristics of the topography, 
the vegetative cover, and other such factors. This factor is generally applied to units that would normally 
rate very low in score, but the influence of the adjacent unit would enhance the visual quality and raise 
the score. 

Scarcity This factor provides an opportunity to give added importance to one or all of the scenic features that 
appear to be relatively unique or rare within one physiographic region. There may also be cases where 
a separate evaluation of each of the key factors does not give a true picture of the overall scenic quality 
of an area. Often it is a number of not so spectacular elements in the proper combination that produces 
the most pleasing and memorable scenery - the scarcity factor can be used to recognize this type of 
area and give it the added emphasis it needs. 

Cultural 
Modifications  
 

Cultural modifications in the landform/water, vegetation, and addition of structures should be considered 
and may detract from the scenery in the form of a negative intrusion or complement or improve the 
scenic quality of a unit. Rate accordingly.  
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Table G2: Scenic Quality - Rating Criteria and scoring system. 

Factor Rating Criteria and Score 

Landform  
 

High vertical relief as 
expressed in prominent cliffs, 
spires, massive rock outcrops, 
areas of severe surface 
variation, highly eroded 
formations, dune systems or 
detail features that are 
dominant and exceptionally 
striking and intriguing.  
Score: 5  

Steep canyons, mesas, 
buttes, interesting erosional 
patterns, landforms of variety 
in size and shape or detail 
features, which are interesting 
though not dominant or 
exceptional.  
Score 3  

Low rolling hills, foothills, or flat 
valley bottoms or few or no 
interesting landscape features.  
Score: 1  

Vegetation  
 

A variety of vegetative types 
as expressed in interesting 
forms, textures, and patterns. 
Score: 5 

Some variety of vegetation, 
but only one or two major 
types. 
Score: 3 

Little or no variety or contrast in 
vegetation.  
Score: 1  

Water  
 

Clear and clean appearing, 
still, or cascading white water, 
any of which are a dominant 
factor in the landscape.  
Score: 5  

Flowing, or still, but not 
dominant in the landscape. 
Score: 3 

Absent, or present, but not 
noticeable. 
Score: 0 

Colour  
 

Rich colour combinations, 
variety or vivid colour; or 
pleasing contrasts in the soil, 
rock, vegetation, water or 
snowfields.  
Score: 5  

Some intensity or variety in 
colours and contrast of the 
soil, rock and vegetation, but 
not a dominant scenic 
element. 
Score: 3 

Subtle colour variations, 
contrast, or interest; generally 
mute tones.  
Score: 1  

Adjacent 
Scenery  
 

Adjacent scenery greatly 
enhances visual quality 
Score: 5 

Adjacent scenery moderately 
enhances overall visual 
quality.  
Score: 3  

Adjacent scenery has little or no 
influence on overall visual 
quality.  
Score: 0  

Scarcity One of a kind, unusually 
memorable or very rare within 
region. Consistent chance for 
exceptional wildlife or 
wildflower viewing, etc.  
Score: 5  

Distinctive, though somewhat 
similar to others within the 
region.  
Score: 3  

Interesting within its setting, but 
fairly common within the region. 
Score; 1 

Cultural 
Modifications  
 

Modifications add favourably 
to visual variety while 
promoting visual harmony.  
Score: 2  

Modifications add little or no 
visual variety to the area, and 
introduce no discordant 
elements  
Score: 0  

Modifications add variety but 
are very discordant and 
promote strong disharmony.  
Score: -4  

 
Scores, when added, amounting to less than 11, are categorised as Low, scores between 12 and 18 
as Medium and scores more than 19 as High. 
 

Through applying the scoring categories as outlined above, the following scores have been calculated 
for the proposed project area:  
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Table G3: Scenic Quality – Results and motivation. 

Factor Score obtained  Motivation  

Landform  3 The landscape associated with the proposed powerline route alternatives and 
associated substations and surroundings provide limited topographical variety in 
the form of relatively flat terrain. The anthropogenic structures and pans provide 
increased visual interest.    

Vegetation  3 The vegetation composition within the proposed powerline route alternatives and 
associated substations areas comprises grassland with scattered trees and 
cultivated land, thus there is some vegetative variety.  

Water  3 There are no watercourse associated with the Phase 1 proposed powerline route 
alternatives and associated substations, however numerous pans and other 
wetlands are present in the landscape surrounding the Phase 2 proposed 
powerline route alternatives and associated substations.    

Colour  1 There is variety in colour and contrast in soil and vegetation, but does not form 
the dominant scenic element.  

Adjacent 
Scenery  

3 Adjacent scenery, with the same landscape character results in a cumulatively greater 
landscape viewing experience.  

Scarcity 1  The landscape character type is interesting, it is however characteristic of the 
Free State Province.  

Cultural 
Modifications  

0  Due to existing overhead powerlines and other anthropogenic structures such as 
houses and schools in the settlements, gravel roads, fences, and mining 
infrastructure, the proposed project will not introduce discordant elements into the 
environment.  

Total  14 Medium 
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APPENDIX H – LANDSCAPE VALUE 

Landscape value is concerned with the relative value that is attached to different landscapes. 
Landscape values are described as the environmental or cultural benefits, including services and 
functions that are derived from various landscape attributes (Department of the Environment and Local 
Government, Ireland (DoE, 2000). A landscape may be valued by different communities for many 
different reasons without any formal designation, recognising, for example, perceptual aspects such as 
scenic beauty, tranquillity or wildness, special cultural associations, the influence and presence of other 
conservation interests, or the existence of a consensus about importance, either nationally or locally 
(DoE, 2000). These attributes include the components and image of the landscape as already 
established in the assessment of landscape character, including aesthetic and ecological components, 
but also includes historical and socio-cultural associations, as well as religious and mythological 
dimensions.  
 
In determining landscape value, the people or groups of people who could be affected by the proposed 
development should be considered, due to landscapes being valuable to people in different ways. In 
this regard, consideration is given to: 

➢ People who live and work in an area may have a different perception of the landscape to that 
held by visitors because of their more regular contact with the landscape and the ongoing 
changes within it; 

➢ Special interest, for example the ecological, cultural or historic value of the landscape, as 
knowledge of these issues can often affect people’s perception and appreciation of a 
landscape; and 

➢ Landscapes valued by a public wider than the local population, because they have a strong 
image or are well known and valued nationally and internationally.   
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APPENDIX I – NIGHT TIME LIGHTING 

In order to understand the potential visual impacts from night lighting, it is important to 
understand the existing lighting levels. The Institute of Lighting Engineers (ILP) (2011) 
identifies five environmental zones for exterior lighting control and with which to describe the 
existing lighting conditions within the landscape (Table I1). These environmental zones are 
supported by design guidance for the reduction of light pollution, which can then inform 
proposed mitigation measures and techniques. Where an area to be lit lies on the boundary 
of two zones the obtrusive light limitation values used should be those applicable to the most 
rigorous zone.  

Table I1: Environmental zones for night-time lighting. 

Environmental 
Zone 

Surrounding   Lighting Environment Examples 

E0  
 

Protected   Dark  UNESCO Starlight Reserves, 
IDA Dark Sky Parks  

E1 
 

Natural Intrinsically Dark National Parks, Areas of 
Outstanding Natural Beauty etc.  

E2 Rural Low District Brightness Village or relatively dark outer 
suburban locations  

E3  
 

Suburban Medium District Brightness Small town centres or suburban 
locations  

E4 
 

Urban  High District Brightness Town/city centres with high 
levels of night-time activity  

 

Stationary lights facing upward are significant contributors to light pollution and causes sky glow and 
glare, while light facing in a horizontal direction can be visible for long distances, lead to light trespass 
(light falling outside the desired area of illumination) and be disturbing to viewers and vehicles. Sky glow 
refers to the night-time brightening of skies, caused by the scattering and redirecting of light in the 
atmosphere, by water droplets and dust in the air, back towards the ground. Such stray light mostly 
comes from poorly designed and improperly aimed light, and from light reflected from over-lit areas 
(ASSA, 2012). Lighting from vehicles within rural areas will generally be more intrusive than in urban 
settings and, therefore, will have a potentially greater impact due the general lack of existing ambient 
light within areas further away from the surface infrastructure area.  
 
The ILP (2011) recommends that, in order to maintain the night-time setting, lighting within the identified 
zone should have minimal illumination into the sky as well as to adjacent viewpoints.  
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APPENDIX J – VISUAL EXPOSURE AND VISIBILITY  

Visual exposure refers to the geographic area from which the proposed project will be visible and is 
defined by the degree of visibility of a proposed project from various receptors sites. Visibility, in turn, 
is determined by distance between the components of a proposed project and the viewer.  
 
Visual exposure is determined by the zone of visual influence or the “viewshed”. A viewshed is the 
topographically defined area that includes all the major observation sites from where a proposed 
development will be visible. The boundary of the viewshed tends to connect high points in the landscape 
through following ridgelines and demarcates the zone of visual influence. The zone of visual influence 
usually fades out beyond 5km distance and the further away from an observer the project is, the less 
visible it would be. It is also important to note that the actual zone of visual influence of the proposed 
project may be smaller than indicated because of screening by existing vegetation and infrastructure, 
which may partially or totally obscure a view. 
 

General visibility classes, as applicable to the proposed infrastructure are indicated in the table below.  

Table J1: Visibility classes (IEMA, 2002). 

Class  Description  

Highly visible Clearly noticeable within the observer’s view frame within 1km 

Moderately visible  Recognisable feature within observer’s view frame further than 1km 

Marginally visible  Not particularly noticeable within observer’s view frame further than 2km 

Hardly visible Practically not visible unless pointed out to observer beyond further than 3km 

 

Three distance zones have been identified (BLM, 1984) based on visibility from travel routes and 
observation points. These have been determined and confirmed through field verification.   

➢ Foreground – includes local and sub-regional areas visible from main roads, farm houses, 
residential areas such as towns and villages, industrial/commercial areas and gravel farm 
roads, and any other viewing locations which are up to 1 kilometre away.  

➢ Middle ground – includes local and sub-regional areas visible from main roads, residential areas 
such as towns and villages, isolated houses, industrial/commercial areas, accommodation at 
nature reserves and gravel farm roads, or other viewing locations which are up to 3 kilometres 
away. 

➢ Background – includes sub-regional areas barely visible further than 3 kilometres away.  
 

Line of Sight Analysis 

A line of sight and elevation profile analysis has been conducted through drawing of a graphic line 
between two points on a surface that shows where along the line the view is obstructed. In Google 
Earth Pro a series of cross-sections have been evaluated, extending from various points of the project 
area, towards possible receptor sites. The visibility of each point along the cross section was calculated 
though the use of the Google Earth Pro Elevation Profile function. Emphasis was placed on confirming 
whether the proposed development areas will be visible from sensitive receptors in the vicinity. Various 
cross sections, selected to traverse a variety of receptor sites, were investigated to supplement 
information provided by the KOP analysis. The function only evaluates the topography of the area with 
land cover and vegetation not being taken into account. To ensure the line of sight is fully assessed the 
height of the proposed infrastructure have been incorporated through the use of conceptual block 
models based on the site layout and the heights provided by the project professional team. 
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Viewshed Analysis 

The viewshed analysis calculates the geographical locations from where the proposed project might be 
visible. This potential visual exposure of the project has been modelled by creating a Digital Terrain 
Model (DTM) from 1m contour data, and applying a viewshed analysis using GIS software, whereby all 
areas with a line of sight towards the proposed project is indicated. It must be noted that the heights of 
existing infrastructure and vegetation are not included in the calculation of the viewshed and it is, 
therefore, important to bear in mind that the proposed development will not be visible from all points 
within the viewshed, as views may be obstructed by visual elements, whereby such intervening objects 
will modify the viewshed at ground level.  
 

Key Observation Points 

Key Observation Points (KOPs) were identified based on prominent viewpoints, where uninterrupted 
views of the proposed project and related infrastructure is expected to occur and at points where 
positive viewshed areas intersect with potential receptors. The KOPs were selected within 5km of the 
proposed project, as visual receptors beyond this distance are unlikely to be significantly affected. The 
KOP analyses have been conducted by investigating the visual influence of the proposed infrastructure 
as per the available layout, taking into account that at a distance from the project area, the visibility of 
the proposed infrastructure will be reduced.  
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APPENDIX K – INDEMNITY AND TERMS OF USE OF THIS 

REPORT 

The findings, results, observations, conclusions and recommendations given in this report are based 
on the author’s best scientific and professional knowledge as well as available information. The report 
is based on survey and assessment techniques which are limited by time and budgetary constraints 
relevant to the type and level of investigation undertaken and SAS CC and its staff reserve the right to 
modify aspects of the report including the recommendations if and when new information may become 
available from ongoing research or further work in this field, or pertaining to this investigation. 
 
Although SAS CC exercises due care and diligence in rendering services and preparing documents, 
SAS CC accepts no liability and the client, by receiving this document, indemnifies SAS CC and its 
directors, managers, agents and employees against all actions, claims, demands, losses, liabilities, 
costs, damages and expensed arising from or in connection with services rendered, directly or indirectly 
by SAS CC and by the use of the information contained in this document. 
 
This report must not be altered or added to without the prior written consent of the author. This also 
refers to electronic copies of this report which are supplied for the purposes of inclusion as part of other 
reports, including main reports. Similarly, any recommendations, statements or conclusions drawn from 
or based on this report must make reference to this report. If these form part of a main report relating 
to this investigation or report, this report must be included in its entirety as an appendix or separate 
section to the main report. 
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APPENDIX L – SPECIALIST INFORMATION 

Details of the specialist who prepared the report 

Stephen van Staden  MSc Environmental Management (University of Johannesburg) 

Sanja Erwee   BSc Zoology (University of Pretoria) 

 

The expertise of that specialist to compile a specialist report including a curriculum 

vitae 

Company of Specialist: Scientific Terrestrial Services 

Name / Contact person: Stephen van Staden 

Postal address: 29 Arterial Road West, Oriel, Bedfordview 

Postal code: 2007 Cell: 082 442 7637 

Telephone: 011 616 7893 Fax: 011 615 6240/ 086 724 3132 

E-mail: stephen@sasenvgroup.co.za 

Qualifications MSc (Environmental Management) (University of Johannesburg) 
BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 
BSc (Zoology, Geography and Environmental Management) (University of Johannesburg)  

Registration / Associations Registered Professional Scientist at South African Council for Natural Scientific 
Professions (SACNASP)   
Accredited River Health practitioner by the South African River Health Program (RHP) 
Member of the South African Soil Surveyors Association (SASSO) 
Member of the Gauteng Wetland Forum 

 

Specialist Declaration  

I, Stephen van Staden, declare 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 relevant legislation and any guidelines that have relevance to the proposed 

activity; 

• I will comply with the applicable legislation; 

• I have not, 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 

 

 

--------------------------------------------------------------------------- 

Signature of the Specialist 
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SAS ENVIRONMENTAL GROUP OF COMPANIES –  

SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF STEPHEN VAN STADEN 

PERSONAL DETAILS 

Position in Company Group CEO, Water Resource discipline lead, Managing 

member, Ecologist, Aquatic Ecologist 

Joined SAS Environmental Group of Companies 2003 (year of establishment) 

MEMBERSHIP IN PROFESSIONAL SOCIETIES 
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Member of the South African Soil Surveyors Association (SASSO) Member of the Gauteng Wetland Forum 

Member of the Gauteng Wetland Forum; 

Member of International Association of Impact Assessors (IAIA) South Africa; 

Member of the Land Rehabilitation Society of South Africa (LaRSSA) 
 

EDUCATION 

Qualifications  

MSc Environmental Management (University of Johannesburg) 2003 

BSc (Hons) Zoology (Aquatic Ecology) (University of Johannesburg) 2001 

BSc (Zoology, Geography and Environmental Management) (University of 
Johannesburg) 

2000 

Tools for wetland assessment short course Rhodes University 

Legal liability training course (Legricon Pty Ltd)                                                                             

2016 

2018 

 

Hazard identification and risk assessment training course (Legricon Pty Ltd) 
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2013 

Certificate – Department of Environmental Science in Legal context of 

Environmental Management, Compliance and Enforcement (UNISA) 

2009 

Introduction to Project Management - Online course by the University of Adelaide 2016 

Integrated Water Resource Management, the National Water Act, and Water Use 

Authorisations, focusing on WULAs and IWWMPs 

2017 

 

AREAS OF WORK EXPERIENCE 

South Africa – All Provinces 

Southern Africa – Lesotho, Botswana, Mozambique, Zimbabwe Zambia 

Eastern Africa – Tanzania Mauritius 

West Africa – Ghana, Liberia, Angola, Guinea Bissau, Nigeria, Sierra Leona 

Central Africa – Democratic Republic of the Congo 

 

SELECTED PROJECT EXAMPLES OUT OF OVER 2000 PROJECTS WORKED ON 
M 

1 Mining: Coal, Chrome, PGM’s, Mineral Sands, Gold, Phosphate, river sand, 
clay, fluorspar 

2 Linear developments 
3 Energy Transmission, telecommunication, pipelines, roads 
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4 Minerals beneficiation  
5 Renewable energy (wind and solar) 
6 Commercial development 
7 Residential development 
8 Agriculture 
9 Industrial/chemical  
KEY SPECIALIST DISCIPLINES 

Biodiversity Assessments 

• Floral Assessments 

• Biodiversity Actions Plan (BAP) 

• Biodiversity Management Plan (BMP) 

• Alien and Invasive Control Plan (AICP) 

• Ecological Scan 

• Terrestrial Monitoring 

• Protected Tree and Floral Marking and Reporting 

• Biodiversity Offset Plan  
Freshwater Assessments 

• Desktop Freshwater Delineation 

• Freshwater Verification Assessment 

• Freshwater (wetland / riparian) Delineation and Assessment 

• Freshwater Eco Service and Status Determination 

• Rehabilitation Assessment / Planning 

• Maintenance and Management Plans 

• Plant species and Landscape Plan 

• Freshwater Offset Plan 

• Hydropedological Assessment 

• Pit Closure Analysis 
Aquatic Ecological Assessment and Water Quality Studies  

• Habitat Assessment Indices (IHAS, HRC, IHIA & RHAM) 

• Aquatic Macro-Invertebrates (SASS5 & MIRAI) 

• Fish Assemblage Integrity Index (FRAI) 

• Fish Health Assessments 

• Riparian Vegetation Integrity (VEGRAI) 

• Toxicological Analysis 

• Water quality Monitoring 

• Screening Test 

• Riverine Rehabilitation Plans 
Soil and Land Capability Assessment 

• Soil and Land Capability Assessment 

• Soil Monitoring 

• Soil Mapping 
Visual Impact Assessment 

• Visual Baseline and Impact Assessments 

• Visual Impact Peer Review Assessments 

• View Shed Analyses 

• Visual Modelling 
Legislative Requirements, Processes and Assessments 

• Water Use Applications (Water Use Licence Applications / General Authorisations) 

• Environmental and Water Use Audits 
• Freshwater Resource Management and Monitoring as part of EMPR and WUL conditions. 
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SAS ENVIRONMENTAL GROUP OF COMPANIES –  

SPECIALIST CONSULTANT INFORMATION 

CURRICULUM VITAE OF SANJA ERWEE 

 

PERSONAL DETAILS 

Position in Company GIS Technician and Visual Specialist 

Joined SAS Environmental Group of Companies 2014 

 

EDUCATION 

Qualifications  

BSC Zoology (University of Pretoria) 2013 

 

Short Courses 

 

Global Mapper 2015 

SANBI BGIS Course 2017 

Global Mapper Lidar Course 2017 

ESRI MOOC ARCGIS Cartography 2018 

 

AREAS OF WORK EXPERIENCE 

South Africa – Gauteng, Mpumalanga, North West, Limpopo, KwaZulu-Natal, Northern Cape, Western Cape Free 

State 

 

KEY SPECIALIST DISCIPLINES 

Freshwater Assessments 

• Desktop Freshwater Delineation 

• Plant species and Landscape Plan 
 

Visual Impact Assessment 

• Visual Baseline and Impact Assessments 

• Visual Impact Peer Review Assessments 

• View Shed Analyses 

• Visual Modelling 
 

GIS  

• Mapping and GIS for various sectors and various disciplines (biodiversity, freshwater, aquatic, soil and land 
capability). 
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~ environmental affairs /, "I \ ,\ Dep_artment: 
\\\ \ 11 lf' Environmental Affairs 
~ REPUBLIC OF SOUTH AFRICA 

DETAILS OF THE SPECIALIST, DECLARATION OF INTEREST AND UNDERTAKING UNDER OATH 

{For official use onlv) " 

File Reference Number: 
NEAS Reference Number: DEA/EIA/ 
Date Received: 

Application for authorisation in terms of the National Environmental Management Act, Act No. 107 of 1998, as amended 
and the Environmental Impact Assessment (EIA) Regulations, 2014, as amended (the Regulations) 

PROJECT TITLE 
Proposed Matjhabeng Solar PV with Battery Energy Storage Systems Project: Phase 1 and Phase 2 Power Lines 

Kindly note the following: 

1. This form must always be used for applications that must be subjected to Basic Assessment or Scoping & 
Environmental Impact Reporting where this Department is the Competent Authority. 

2. This form is current as of 01 September 2018. It is the responsibility of the Applicant/ Environmental Assessment 
Practitioner (EAP) to ascertain whether subsequent versions of the form have been published or produced by the 
Competent Authority. The latest available Departmental templates are available at 
https://www.environment.gov.za/documents/forms. 

3. A copy of this form containing original signatures must be appended to all Draft and Final Reports submitted to the 
department for consideration. 

4. All documentation delivered to the physical address contained in this form must be delivered during the official 
Departmental Officer Hours which is visible on the Departmental gate. 

5. All EIA related documents (includes application forms, reports or any EIA related submissions) that are faxed; 
emailed; delivered to Security or placed in the Departmental Tender Box will not be accepted, only hardcopy 
submissions are accepted. 

Departmental Details 
Postal address: 
Department of Environmental Affairs 
Attention: Chief Director: Integrated Environmental Authorisations 
Private Bag X447 
Pretoria 
0001 

Physical address: 
Department of Environmental Affairs 
Attention: Chief Director: Integrated Environmental Authorisations 
Environment House 
473 Steve Biko Road 
Arcadia 

Queries must be directed to the Directorate: Coordination, Strategic Planning and Support at: 
Email: EIAAdmin@environment.gov.za 

Details of Specialist, Declaration and Undertaking Under Oath 
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1. SPECIALIST INFORMATION 

Specialist Company Name: 
B-BBEE 

Specialist name: 
Specialist Qualifications: 

Professional 
affiliation/registration: 

Physical address: 
Postal address: 

Banzai Environmental Pty Ltd 
Contribution level (indicate 1 4 Percentage 
to 8 or non-compliant) Procurement 

recoanition 
Elize Butler 
MSc 
PSSA 

14 Eddie de Beer Street, Dan Pienaar, Bloemfontein 
14 Eddie de Beer Street, Dan Pienaar, Bloemfontein 

51% 

Postal code: 9301 I Cell: I 084 4478 759 
Telephone: I Fax: I 

E-mail: Elizebutler002@omail.com 

2. DECLARATION BY THE SPECIALIST 

I, ___ Elize Butler ________ _, declare 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 o.ther 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 realise that a false declaration is an offence in terms of regulation 48 and is punishable in terms of section 24F of 

the Act. 

Signature of the Specialist 

Banzai Environmental Pty Ltd 

Name of Company: 

Details of Specialist, Declaration and Undertaking Under Oath 
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3. UNDERTAKING UNDER OATH/ AFFIRMATION 

I, _Elize Butler __________ _, swear under oath/ affirm that all the information submitted or to 

be submitted for the purposes of this application is true and correct. 

Signature of the Specialist 

Banzai Environmental Pty Ltd 

Name of Company 

05-11-2020 

Date 

Date 

~..,~ S.A POST OFFICE 
""V Branch Manager 

DANH OF - 9310 

Details of Specialist, Declaration and Undertaking Under Oath 

A 

Branch Manager 

OANHOF - 931 0 
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