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General terms 

Biosphere reserve: An internationally-recognised area of either costal, marine or terrestrial ecosystems. 

Its main purpose is to reconcile the conservation of biodiversity with its uses, and to promote sustainable 

development, while harmonising the coexistence of humans and nature. 

Buffer zone: The strip of vegetation maintained to limit impacts on natural ecosystems from adjoining 

land use activities. 

Catchment: An area where water is collected by the natural landscape. In a catchment, all rain and run-off 

water eventually flows to a river, wetland, lake or ocean, or into the groundwater system. 

Conservation: In relation to a water resource, conservation is the efficient use and saving of water, 

achieved through measures like water saving devices, water-efficient processes, water demand 

management and water rationing. 

Ecosystem goods and services: The goods and benefits people obtain from natural ecosystems. Different 

types of ecosystems provide different ecosystem goods and services. Aquatic ecosystems like rivers and 

wetlands provide goods like forage for livestock grazing or sedges for craft production and services like 

pollutant trapping and flood attenuation. They also provide habitat for a range of aquatic biota. 

Ecosystem: A working natural system, maintained by internal ecological processes, relationships and 

interactions between the biotic (plants and animals) and the non-living or abiotic environment (e.g. soil, 

atmosphere). Ecosystems can operate at different scales, from very small (e.g. a small wetland pan) to 

large (e.g. an entire water catchment area) landscapes. 

Endemic: Refers to a plant, animal species or a specific vegetation type naturally restricted to a particular 

defined region (not to be confused with indigenous). A species of animal may, for example, be endemic to 

South Africa in which case it occurs naturally anywhere in the country, or endemic only to a specific 

geographical area in the country, which means it is restricted to this area and occurs naturally nowhere 

else in the country. 

Environmental Control Officer (ECO): Person tasked with monitoring and supervision of the 

implementation and control of environmental issues. 

Environmental impact: A positive or negative condition that occurs to an environmental component as a 

result of the activity of a project or facility. This impact can be directly or indirectly caused by the project’s 

different phases (i.e., construction, operation, and decommissioning). 

Erosion: The process by which soil and rock are removed from the earth's surface by natural processes like 

wind or water flow, and then transported to and deposited in other locations. While erosion is a natural 

process, human activities continue to dramatically increase the rate at which erosion is occurring locally 

and globally. 
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Interested and Affected Party (I&AP): Any person, group of persons or organisation interested in or 

affected by an activity and any organ of state that may have jurisdiction over any aspect covered by the 

activity. 

Land rehabilitation: The process of returning land in a given area to some degree of its former state, after 

some process (industry, natural disasters, etc.) has resulted in its damage. 

Significant impact: Means an impact that by its magnitude, duration, intensity or probability of occurrence 

may have a notable effect on one or more aspects of the environment. 

Threatened plant species: Threatened plants are those species that are vulnerable or at the risk of 

extinction. According to Version 3.1 of the International Union for Conservation of Nature’s (IUCN) Red 

List Categories and Criteria, the three categories of threat in order of increasing risk of extinction are: 

Vulnerable (VU), Endangered (EN) and Critically Endangered (CR). 

Watercourse: A river or spring; a natural channel or depression 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 as defined in the National 

Water Act, 1998 (Act No. 36 of 1998).  
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List of abbreviations and acronyms 

DWS Department of Water and Sanitation 

EMP Environmental Management Plan 

EMPr Environmental Management Programme 

GIS Geographic Information System 

M&R (2006) Mucina and Rutherford (2006) 

MMSEZ Makhado-Musina Special Economic Zone 

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

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

POSA Plants of South Africa, a PRECIS-related database hosted by SANBI 

PRECIS National Herbarium Pretoria (PRE) Computerised Information System 

SANBI South African National Biodiversity Institute 

VegMap Vegetation Map of South Africa, as per Mucina & Rutherford (2006) 
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Scope of work 

The scope of work is mainly concerned with terrestrial ecological assessments, which entail:  

• Defining the Present Ecological State (PES) of the ecological resources in the vicinity of the 

proposed development area. 

• Conducting a Species of Conservation Concern (SCC) assessment, including potential for species to 

occur on the study area. 

• Identifying and considering all sensitive landscapes, including wetlands and any other ecologically 

important features.  

• Determining the environmental impacts of the proposed development on the ecology in the 

proposed project area and to develop mitigation and management measures.   
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1 INTRODUCTION 

Mveledzo Environmental and Safety Solution (Pty) Ltd (Mveledzo) was appointed by Singo Consulting (Pty) 

Ltd (Singo Consulting) to assess the ecological impact of the Makhado-Musina Special Economic Zone 

(MMSEZ) located across Farm Dreyer 526 MS, Portion 1 of Farm Joffre 584, Antrobus 566 MS, Battle 585 

MS, Steenbok 565 MS, Van der Bijl MS, Lekkerlag 580 MS and Somme 611 MS, in the Musina and 

Soutpansberg Magisterial District, Limpopo, South Africa.  

In accordance with The Natural Scientific Professions Act (Act 27 of 2003), only a person registered with the 

South African Council for Natural Scientific Professions may practice in a consulting capacity. Mr Mudau 

Takalani (SACNASP registration number 117970), and Mr Luambo Jeffrey Ramarumo (SACNASP registration 

number 118703), conducted the site survey. The survey was conducted in accordance with the EIA 

Regulations No. R324-327, Department of Environmental Affairs and Tourism, 7 April 2017 emanating from 

Chapter 5 of the National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA), as well as 

the National Water Act 1998 (Act 36 of 1998) (NWA) and other relevant legislation.  This survey was 

conducted between 28 April 2021 and 1 May 2021.  

Study scope 

The study scope includes: 

• Identifying the fauna and flora that occurs in the study site of the Berenice project. 

• Identifying (in terms of NEMA, National Environmental Management: Biodiversity Act, 2004 (Act 10 

of 2004) (NEMBA) and other relevant legislation) red data species, protected species and invasive 

species.  

• Indicating possible impacts of the proposed development on the fauna and flora. 

• Suggesting mitigation measures to limit the impact of the proposed development. 

This report, which considers and describes the ecological integrity of the study area, serves as a guide to 

the Environmental Assessment Practitioner (EAP), regulatory authorities and proponent as to the ecological 

viability of the proposed development activities. This report is informed by results obtained during a 

literature survey, as well as information from previous studies on similar environmental conditions (e.g. soil 

form, topography, catchments and agricultural activities). 
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2 PROJECT DESCRIPTION 

The proposed MMSEZ will be designated to focus on different raw material processing, logistics, energy, 

agro-processing, and petrochemical. The SEZ is proposed to be established across eight farms, 

approximately 7 000 ha in extent. This SEZ will comprise mixed land uses and different infrastructure 

provision to ensure optimal manufacturing and operations. 
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3 PROJECT LOCATION 

The project is located on approximately 7 000 ha of Dry Sweet Bushveld in the Waterpoort District between 

the Soutpansberg Mountain Range and Limpopo River (see Figure 1). The study site comprises a cluster of 

eight adjoining farms to be developed. The entire area between the Soutpansberg Mountain and the 

Limpopo River has thus far escaped large-scale destructive land-use practices given the fact that the main 

agricultural income is generated from farming cattle and (increasingly) game farming on scientifically-

managed land. The climate and deep sandy soils of the region lend itself to tomato and citrus production 

and relatively small patches of land has been sacrificed for intensive production thereof. 

The site has the following special characteristics: 

• The entire area is scientifically managed for game, cattle and goat farming within the ecological 

constraints of a low-rainfall region. 

• The site falls in the Vhembe Biosphere Reserve, designated by UNESCO. 

• The site does not fall in a formally-protected area. 

• The Mapungubwe World Heritage site is less than 50 km from the site. 

 

Figure 1: Project location site for the proposed MMSEZ. 
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4 ASSUMPTIONS AND LIMITATIONS 

All information contained in this report is based on what the specialist discovered on site, as well as what 

was provided by Singo Consulting. The report considers likely impacts of the construction and operation of 

the MMSEZ. However, some unique impacts may arise that must be recorded during monitoring. 

Appropriate corrective actions must be taken to mitigate these impacts. 

While engineering drawings and specification of rehabilitation structures fall outside of the scope of this 

ecological assessment report, consideration will be given to overlaying important sections on final 

alignment.  

There is limited information on specific availability and behaviour of flora and fauna in this study area, as 

the assessment was done during one season only. Budget constraints and time limitations are some of the 

issues that might lead to limited assessment of the whole area. 

Findings, recommendations and conclusions presented in this report are based on the specialist’s best 

scientific and professional knowledge. No part of this report may be amended or extended without prior 

written consent of the specialist. Any recommendations, statements or conclusions drawn from or based 

on this report must clearly cite or refer to this report. Whenever such recommendations, statements or 

conclusions form part of the main report under investigation, this report must be included in its entirety. 
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5 SITE BIO-PHYSICAL DESCRIPTION 

5.1 Vegetation 

The field survey was conducted from 28 April 2021 to 1 May 2021 by Mr Takalani Mudau and Mr Luambo J. 

Ramarumo, together with the Singo Consulting team. Data recorded include a list of the plant species 

present, like trees, shrubs, grasses and forbs. Comprehensive species lists were derived for each plant 

community/ecosystem present on site. These vegetation survey methods have been used as the basis of a 

national vegetation survey of South Africa (Mucina et al. 2000) and are considered efficient in describing 

vegetation and capturing species information.  

The ecosystems were not only described with respect to their plant species composition, but also their 

potential as habitat for red data plant species. Critically Endangered (CR), Endangered (EN), Vulnerable (VU) 

and Protected Species (NEMBA species, TOPS species) were evaluated against the list published in 

Department of Environmental Affairs and Tourism Notice No. 2007 (NEMBA).  

Protected trees were identified in accordance with the list of nationally-protected trees published in 

Government Notice No. 29062 3 (2006) (National Forests Act, 1998 (Act No. 84 of 1998)), as Amended 

(Department of Water Affairs Notice No 897, 2006). However, not all protected plant species fall under the 

category of threatened species (Ramarumo and Maroyi, 2020). Threatened plant species are those species 

that are vulnerable or at the risk of extinction (Moraswi et al., 2019). Protected plants are those species 

listed in the National Forests Act No. 84 of 1998 (Dzerefos et al., 2017; Bamigboye et al., 2017). According 

to Version 3.1 of the IUCN’s Red List Categories and Criteria, the three categories of threat in order of 

increasing risk of extinction are VU, EN and CR (Ramarumo and Maroyi, 2020). 

Lists of Red Data plant species for the area were obtained from the SANBI databases, with updated 

threatened status. These lists were then evaluated in terms of habitat available on site, and present 

development and presence of man in the area. Alien invasive species and other weeds were indicated 

according to the Conservation of Agricultural Resources Act (Act No.43 of 1983).  

The following conservation value and sensitivity categories were used for each site: 

• High: Ecologically-sensitive and valuable land with high species richness and/or sensitive 

ecosystems or Red Data species that should be conserved and no development allowed. 

• Medium-high: Land where sections are disturbed, but which is, in general, ecologically sensitive to 

development/disturbances. 

• Medium: Land on which low-impact development with limited impact on the vegetation/ecosystem 

could be considered for development. It is recommended that certain portions of the natural 

vegetation be maintained as open space. 

• Medium-low: Land of which small sections could be considered for conservation but where the 

area in general has little conservation value. 

• Low: Land that has little conservation value and that could be considered for development with 

little to no impact on the vegetation. 
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Ecological sensitivity 

It has been clearly demonstrated that vegetation forms the basis of the trophic pyramid in an ecosystem, 

and plays a crucial role in providing the physical habitat in which organisms complete their lifecycles. 

Therefore, the vegetation of an area will largely determine the ecological sensitivity thereof. According to 

Kent and Coker (1992), the vegetation sensitivity assessment aims to identify whether the vegetation in the 

study area is of conservation concern and thus sensitive to development. 

To determine the sensitivity of the vegetation (ecosystem) on site, weighting scores are calculated per 

plant community. The following six criteria are used and each allocated a value of 1-3: 

• Conservation status of a regional vegetation unit.  

• Listed ecosystem (e.g. wetlands, hills and ridges). 

• Protection (e.g. threatened ecosystems, SANBI & DEAT 2009) 

• Plant species of conservation concern (e.g. red listed, nationally or provincially protected plant 

species, habitat or potential habitat to plants species of conservation concern, protected plants or 

protected trees). 

• Situated in ecologically functionally important features (e.g. wetlands or riparian areas, important 

habitat for rare fauna species). 

• Conservation importance (e.g. untransformed and un-fragmented natural vegetation, high plant 

species richness, important habitat for rare fauna species). 

Development on vegetation with High sensitivity will normally not be supported, unless under very specific 

circumstances. Vegetation with Medium-High or Medium sensitivity should be conserved. Development 

may be supported on vegetation considered to have Medium-Low or Low sensitivity. 

Description of the plant communities 

According to Mucina and Rutherford (2006), the vegetation of the area in question is mapped as Musina 

Mopane Bushveld, with small patches of Limpopo Ridge Bushveld mostly at property borders. The on-site 

vegetation survey, however, found that the vegetation rather represents Arid Sweet Bushveld. The 

distribution of the plant communities identified in this study is shown in the vegetation map (Figure 2) 

while the sensitivity of the plant communities is indicated in Figure 7. Threatened ecosystems were 

identified in accordance with SANBI & DEAT (2009), and SANBI (2011) guidelines.  

The Mixed Mopaneveld  

The Mixed Mopaneveld is found on all the farms and is the dominant vegetation on-site. In this area, 

Colophospermum mopane is dominant, though several other plant species are also present. This vegetation 

is quite common and not threatened, although it is often prone to droughts and overgrazing. There is some 

concern around the presence of Sclerocarya birrea, which is a protected tree. A permit from the Provincial 

Department of Forestry is needed to remove or cut nationally-protected trees (The Conservation of 

Agricultural Resources Act, 1983 (Act 43 of 1983) and the National Forests Act, 2006 (Act 84 of 1998 as 

amended in 2006)). 
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Pan 

Twelve pans occur on seven of the farms. Dense calcareous area vachellia tortilis dominates the pan fringe. 

The pans have Medium-High conservation value, which is discussed in greater detail in the wetland study. 

Different bird species can be observed at the pan. 

 

Figure 2: Typical vegetation found at the survey area. 

5.2 Fauna 

In terms of Avifauna, Africa wild doves and qullea birds dominate the area. Animal manure, green grass, 

flowers and fruits (food) indicate the presence of certain faunal species. Infrastructural development in the 

vicinity significantly reduces the presence of some wild animals in certain localities. Common insects like 

butterflies and green house flies were also evident, especially near cow dung and the burst sewer system 

nearby. Rodents, amphibians and reptiles cannot be ruled out as there are settlements in the area. 

5.3 Regional climate 

Climate is characterised by very hot summers and summer rainfall of 300-400 mm per annum, with very 

dry winters. The area is frost-free, with a high mean maximum temperature during summer (up to 40°C). 
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Figure 3: Study area climate. 

Geology 

Most of the area is underlain by rocks of the Archaean Beit Bridge Complex, with gneisses and meta-

sediments in a structurally complex area. Substrates vary from deep red sandy soil, to lighter-coloured soil 

embedded with limestone calcareous rock. 

Topography and drainage  

The topography of the region is gently undulating plain, with few low ridges, altitudes of 770 m in the west 

to 680 m above sea level in the east. 

Land-use 

The land is mostly used for game and stock farming (cattle and goats). 
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6 APPLICABLE LEGISLATION 

The international, regional, national and provincial legislation, policies and guidelines, that could apply to 

impacts of the proposed project on biodiversity, are listed below. Although the list is comprehensive, 

additional legislation, policies and guidelines that have not been mentioned may apply. 

6.1 International agreements and policies 

The international community has agreed to treat and attend to environmental and water management with 

one voice. Regional and individual nations have developed their own policies and legislation in line with 

international agreements, policies and protocols. This is intended to save the biodiversity, ecosystem and 

environment at large. Such policies include: 

• Convention Concerning the Protection of World Cultural and Natural Heritage (1972). 

• Agenda 21 regarding sustainable development at global and national levels (1992). 

• United Nations Framework Convention on Climate Change (1994). 

• Convention on Wetlands of International Importance, especially as Waterfowl Habitat (1975)-

Ramsar.  

• Convention on the Conservation of Migratory Species of Wild Animals (1983),- Bonn. 

• Kyoto Protocol on global warming (2005). 

• Convention on Biological Diversity including eco-systems and genetic resources (1992). 

• Convention on International Trade in Endangered Species of Wild Fauna and Flora (1975). 

• Copenhagen Accord on climate change (2009). 

6.2 Regional agreements 

The following list of agreements indicate Africa’s cooperation with International policies: 

• Action Plan of the Environmental Initiative of NEPAD for sustainable development in Africa (2003). 

• African Convention on the Conservation of Nature and Natural Resources (1969). 

6.3 National legislation 

• Constitution of the Republic of South Africa Act (108 of 1996). 

• National Environmental Management Act (NEMA), 1998 (Act 107 of 1998). 

• Environmental Conservation Act (73 of 1989). 

• Environmental Impact Assessment (EIA) regulations: New regulations have been promulgated in 

terms of Chapter 5 of NEMA and were published on 18 June 2010 in Government Notice No. R. 

543. In addition, listing notices (GN 544-546) indicate activities subject to an environmental 

assessment. A number of these activities are relevant to wetlands, including a range of activities 

within 32m of a watercourse (which includes wetlands). 
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• National Environmental Management: Biodiversity Act, 2004: Threatened and Protected Species 

Regulations. 

• National Environmental Management: Protected Areas Act, 2003 (Act 57 of 2003). 

• National Heritage Resources Act, 1999 (Act No.25 of 1999). 

• National Water Act, 1998 (Act 36 of 1998). 

• National Forests Act, (Act No. 84 of 1998) and protected tree species. 

• National Environmental Management: Biodiversity Act (NEM: BA; Act 10 of 2004). 

• Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983). 

• National list of Ecosystems Threatened and in need of Protection under Section 52(1) (a) of NEM: 

BA (GG 34809, Notice 1002, 9 December 2011). 

6.4 National policies, guidelines and programmes 

These are strategic plans and policies developed at national level to offer guidance on natural resource use. 

These include: 

• National Water Resource Strategy (2004). 

• National Biodiversity Strategy and Action Plan (Driver et al. 2004). 

• National Spatial Biodiversity Assessment (DEA & SANBI 2012), including Terrestrial Priority Areas & 

Threatened Ecosystems (Jonas et al. 2012). 

• Grasslands Programme (SANBI 2013). 

6.5 Provincial guidelines 

Each province develops its own guidelines, which should align with national goals or strategies, thus 

localising them. The LEDET biodiversity assessment requirements and guidelines informed this report. 

Limpopo Conservation Plan (2013) 

The Limpopo Conservation Plan v2 (LCPv2) was developed with two primary products in mind: the map of 

Critical Biodiversity Areas and associated land use guidelines. Bioregional plans are one of a range of tools 

provided for in the NEMBA that can be used to facilitate biodiversity conservation in priority areas outside 

the protected area network. The purpose of a bioregional plan is to inform land-use planning, 

environmental assessment and authorisations, and natural resource management, by a range of sectors 

whose policies and decisions impact biodiversity. 

This is done by providing a map of biodiversity priority areas or CBAs together with accompanying land-use 

planning and decision-making guidelines. The conservation plan applies a target-driven systematic spatial 

biodiversity planning methodology to develop this map, which is based on the best available biodiversity 

and context data, and an explicit set of biodiversity conservation targets. The resultant map represents the 

minimum area necessary to maintain biodiversity patterns and ecological processes in the landscape, i.e. 

ecologically-functional landscapes. 
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The LCPv2 provides a spatial representation of land areas required to ensure the persistence and 

conservation of biodiversity and biodiversity targets in Limpopo. These are represented as CBA and 

Ecological Support Areas (ESA). There are four main categories that appear on the LCPv2 map hosted on 

the SANBI BGIS interactive map, namely: 

• Other Natural 

• Protected Areas 

• Ecological Support Areas (ESA 1 and 2) 

• Critical Biodiversity Areas (CBA Areas 1 or 2) 
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7 METHODOLOGICAL APPROACH TO THE ASSESSMENT 

The approach and methodology that was used during this EIA for the MMSEZ construction and operation 

project includes: Data collection, desktop review of relevant documentation, delineation of the study area 

for the assessment, field work, general floristic attributes, red data floral assessment, floristic sensitivity 

analysis, ecological function, general faunal attributes, assumptions and limitations.  

7.1 Data collection 

Recent information has been published by various government departments, including municipalities and 

consulting companies that conducted research around the proposed locality. This includes the Municipal 

Spatial Development Report, to which locals contributed by giving insight into issues relating to indigenous 

knowledge systems towards. This helped to conduct an impact assessment for this project. 

7.2 Desktop review of relevant documentation 

The following documents were reviewed at a desktop level to obtain secondary data on the terrestrial, 

aquatic ecosystems and biodiversity of the locality, as well as to gain an understanding of the scope and 

context of the proposed project: 

• Ball, I.R., H.P. Possingham, and M. Watts. 2009. Marxan and relatives: Software for spatial 

conservation prioritisation. Chapter 14: Pages 185-195 in Spatial conservation prioritisation. 

• Quantitative methods and computational tools. E.Ds. Moilanen, A., K.A. Wilson, and H.P. 

Possingham. Oxford University Press, Oxford, UK. 

• DEAT (2009) Guideline Regarding the Determination of Bioregions and the Preparation and 

Publication of Bioregional Plans (Government Gazette No.32006, 16 March 2009). 

• DEAT (2008) The National Protected Area Expansion Strategy 2008-2012: A framework for 

Implementation. South African National Biodiversity Institute, National Department of 

Environmental Affairs and Tourism. 

• Driver, A., Sink, K.J., Nell, J.L., Holness, S., van Niekerk, L., Daniels, F. Jonas, Z., Majiedt, P.A., Harris, 

L. & Maze, K. (2012) National Biodiversity Assessment 2011: An assessment of South Africa's 

biodiversity and ecosystems. SANBI & DEA, Pretoria. 

• Mucina L. & Rutherford, M.C. (Eds) (2006). The Vegetation of South Africa, Lesotho and Swaziland. 

Strelitzia 19. South African National Biodiversity Institute, Pretoria. 

7.3 General techniques for ecological assessment 

7.3.1 General approach 

To accurately determine the PES of the study area and capture comprehensive data with respect to floral 

taxa, the following methodology was used:  
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• Maps, aerial photographs and digital satellite images were consulted prior to the field assessment 

to determine broad habitats, vegetation types and potentially sensitive sites. The results of these 

analyses were then used to focus the field work on specific areas of concern and identify areas 

where target-specific investigations were required. 

• A literature review with respect to habitats, vegetation types and species distribution was 

conducted. 

• Relevant databases consulted during the study area assessment include the South African National 

Biodiversity Institute (SANBI) Threatened Species Programme (TSP) and Pretoria Computer 

Information Systems (PRECIS). 

• An initial visual on-site assessment of the study area was conducted on 24 November 2018 to 

confirm the assumptions made during consultation of the maps, as well as a reconnaissance “drive 

around” followed by a thorough “walk through”. 

7.3.2 Floral method of assessment 

Prior to the field visit, a record of floral species of conservation concern (SCC) and their habitat 

requirements was acquired from SANBI for the quarter degree squares (QDS). Throughout the floral 

assessment, attention was paid to the identification of SCCs, and suitable habitat that could support them. 

The probability of occurrence (POC) of each SCC was determined using calculations regarding habitat 

requirements and level of habitat disturbance. The accuracy of the calculation is based on the available 

knowledge about the species in question, with many of the species lacking in-depth habitat research. 

7.3.3 Vegetation surveys 

Vegetation surveys were undertaken by first identifying different habitat units, then analysing the floral 

species composition. From the surveys, the area was divided into two sub-sections (dry and wet area). 

Vegetation analysis was conducted in the areas perceived to best represent the various plant communities. 

Species were recorded and a species list was compiled as per the surveyed area/zone. These species lists 

were compared with the vegetation expected to be found in the relevant vegetation types, which serves to 

provide an accurate indication of the ecological integrity and conservational value of each habitat unit. 

Data about plant species occurring on-site was gathered by counting them and identifying each species. 

The same method was recently used to survey diverse plant species in the Vhembe Biosphere Reserve 

(Ramarumo and Maroyi, 2020). Plant species were identified using their vernacular Venda and botanical 

names. This allows scientific and indigenous people to familiarise themselves with the floristic diversity of 

the study site. Identified plant species were verified by a trained botanist and the botanical names were 

validated using the International Plant Name Index (IPNI) database. Data about conservation status of the 

plant species were collected from the SANBI’s Red List of South African Plants and the IUCN databases. 

7.3.4 Vegetation Index Score 

The Vegetation Index Score (VIS) was designed to determine the ecological state of each sub-habitat unit 

defined in an assessment site. This enables an accurate and consistent description of the PES concerning 
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the study area. The information gathered during these assessments significantly contributes to sensitivity 

mapping, leading to a more truthful representation of ecological value and sensitive habitats. The VIS is 

derived using the following formulas:  

VIS = [(EVC) + ((SI x PVC) + (RIS))]  

Where:  

1. EVC is extent of vegetation cover. 

2. SI is structural intactness. 

3. PVC is percentage cover of indigenous species. 

4. RIS is recruitment of indigenous species. 

Each of these contributing factors is individually calculated as indicated in the following tables. All scores 

and tables in Table 1 are used in the final score calculation for each contributing factor. 

Table 1: Vegetation Index Score Model tables for classification. 

1. EVC = [(EVC1+EVC2)/2] 

EVC 1 – Percentage Natural Vegetation Cover 

Vegetation cover % 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Site score       

EVC 1 0 1 2 3 4 5 

       

EVC 2 – Total site disturbance 

Disturbance score 0 Very Low Low Moderate High Very High 

Site score       

EVC 2 5 4 3 2 1 0 

2. SI= (SI1+SI2+SI3+SI4)/4 

 Trees (SI) Shrubs (S2) Forbs (S3) Grasses (S4) 

Score *P/S *PRS P/S PRS P/S PRS P/S PRS 

Continuous         

Clumped         

Scattered          

Sparse          

*Present State (P/S) = currently applicable for each habitat unit. 

*Perceived reference state (PRS) = if in pristine state. 
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Each SI score is determined with reference to the following P/S and PRS vegetation distribution scoring table. 

P/S 

PRS Continuous  Clumped  Scattered  Sparse  

Continuous 3 2 1 0 

Clumped 2 3 2 1 

Scattered 1 2 3 2 

Sparse 0 1 2 3 

3. PVC = [(EVC)-(exotic x 0.7) + (Bare ground x 0.3)] 

Percentage Vegetation Cover (Exotic) 

 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Vegetation cover       

PVC Score 0 1 2 3 4 5 

Percentage vegetation cover (bare ground) 

 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Vegetation cover %       

PVC score 0 1 2 3 4 5 

4. RIS 

Extent of indigenous 

species recruitment  
0 Very low Low Moderate High Very high 

RIS       

RIS score       

VIS Assessment class Description 

22-25 A Unmodified, natural 

18-22 B Largely natural with few modifications 

14-18 C Moderately modified 

10-14 D Largely modified 

5-10 E The loss of natural habitat extensive 

<5 F Modified completely 
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With the VIS model system, it is easy to classify the general floral system into their ecological function and 

importance in accordance with the set regulations. All methods implemented during this investigation are 

based on accepted scientific investigative techniques and principles; investigations were performed to 

accepted standards and norms. Whilst taking the limitations of this investigation into consideration, the 

Precautionary Principle was also applied throughout the assessments to the aforementioned techniques 

and principles. The ecological function statement goes well with the VIS assessment classification criteria. 

7.3.5 Ecological function 

High ecological function: Sensitive ecosystems with low inherent resistance or resilience towards 

disturbance factors or highly dynamic systems considered to be stable and important for the maintenance 

of ecosystem integrity (e.g. pristine grasslands, pristine wetlands and pristine ridges). 

Medium ecological function: Relatively important ecosystems at gradients of intermediate disturbance. An 

area may be considered medium ecological function if directly adjacent to sensitive/pristine ecosystem. 

Low ecological function: Degraded and highly disturbed systems with little or no ecological function. 

7.3.6 Conservation importance 

High conservation importance: Ecosystems with high species richness that usually provide suitable habitat 

for a number of threatened species. Usually termed “no-go” areas, unsuitable for development, and should 

be protected. 

Medium conservation importance: Ecosystems with intermediate levels of species diversity and no 

threatened species. Low-density development may be allowed, provided current species diversity is 

conserved. 

Low conservation importance: Areas with little or no conservation potential and usually species-poor (most 

species usually exotic). 

7.4 Faunal method of assessment 

7.4.1 General faunal field assessment 

Avifauna was surveyed (general survey) by means of visual identification. Calls of bird species were used to 

identify them. Wherever possible, visual identification was used to confirm call identifications. Bird ranges 

were confirmed using Harrison et al (1997a and b). 

Visual sightings and ecological indications were used to identify the small and large mammal inhabitants of 

the study area. Animal spoors and droppings were also used in the identification process. Evidence of 

burrowing and soil mounts were used in animal identification criteria. A number of reference sources inter 

alia Stuart and Stuart (1993) and Smithers (1992) were used for identification purposes. 
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7.4.2 Red data faunal assessment 

The following parameters were used to assess the probability of occurrence of each red data species:  

• Habitat requirements (HR) – Most red data animals have very specific habitat requirements and the 

presence of these habitat characteristics in the study area was evaluated. 

• Habitat status (HS) – The status or ecological condition of available habitat in the area is assessed. 

Often a high level of habitat degradation prevalent in a specific habitat will negate the potential 

presence of red data species (this is especially evident in wetland habitats). 

• Habitat linkage (HL) – Movement between areas for breeding and feeding is an essential part of the 

existence of many species. Connectivity of the study area to surrounding habitat and the adequacy 

of these linkages are evaluated for the ecological functioning of red data species in the study area. 

Probability of occurrence is presented in four categories, namely Low, Medium, High and Recorded. To 

assess the status of red data fauna species in the study area, the following sources were consulted together 

with the relevant legislation:  

• IUCN Red List Categories and Criteria (IUCN, 2001) 

• I UCN Red List of Threatened Species (IUCN, 2011) (http://www.iucnredlist.org) 

• National conservation: National Environmental Management Act (Act 107 of 1998) (NEMA) and 

National Environmental Management: Biodiversity Act (Act 10 of 2004) (NEMBA) 

7.5 Sensitivity mapping and assessment 

An ecological site sensitivity map was produced by integrating the information collected on-site with 

ecological and biodiversity information available in the literature and various spatial databases. This 

includes delineating different vegetation and habitat units identified in the field and assigning sensitivity 

values based on ecological properties, conservation value and the potential presence of SCC. Ecological 

sensitivity of the units identified in the mapping procedure was rated according to the following scale: 

• Low: Units with low sensitivity where there is likely to be a negligible impact on ecological 

processes and terrestrial biodiversity. This category is reserved for areas where the natural 

vegetation has already been transformed, usually for intensive agricultural purposes like cropping. 

Most types of development can proceed in these areas with little ecological impact. 

• Medium: Areas of natural or previously transformed land where the impacts are likely to be largely 

local and the risk of secondary impact like erosion is low. Development in these areas can proceed 

with relatively little ecological impact if appropriate mitigation measures are taken. 

• High: Areas of natural or transformed land where a high impact is anticipated due to high 

biodiversity value, sensitivity or important ecological role. Development in these areas is highly 

undesirable and should proceed with caution as it may not be possible to mitigate all impacts. 

• Very High: Critical and unique habitats that serve as habitat for rare/endangered species or 
perform critical ecological roles. These areas are essentially ‘’no-go’’ areas from a developmental 
perspective and should be avoided at all costs.  
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8 ECOLOGICAL ASSESSMENT FINDINGS 

8.1 Vegetation cover index calculations 

The model calculation described in Chapter 7 will be used to classify and categorise the ecology of the area 

using the following characteristic formulas:  

VIS = [(EVC) + ((SI x PVC) + (RIS))] where: 

1. EVC is extent of vegetation cover. 

2. SI is structural intactness. 

3. PVC is percentage cover of indigenous species. 

4. RIS is recruitment of indigenous species.  

1. EVC= [(EVC1+EVC2)/2] 

Table 2: EVC calculation table of information. 

EVC 1 – Percentage Natural Vegetation Cover 

Vegetation cover % 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Site score       

EVC 1 0 1 2 3 4 5 
       

EVC 2 – Total site disturbance 

Disturbance score 0 Very Low Low Moderate High Very High 

Site score       

EVC 2 5 4 3 2 1 0 

Using the EVC formula:   [EVC 1 + EVC 2]/2 

   = [5+4]/2 

   = 4.5 

Table 3: Sensitivity index table. 

2. SI= (SI1+SI2+SI3+SI4)/4 

 Trees (SI) Shrubs (S2) Forbs (S3) Grasses (S4) 

Score *P/S *PRS P/S PRS P/S PRS P/S PRS 

Continuous         

Clumped         

Scattered          

Sparse          

*Present State (P/S)= currently applicable for each habitat unit 

*Perceived Reference State (PRS)= if in pristine state 

Each SI score is determined with reference to the following P/S and PRS scoring table of vegetation distribution. 
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Table 4: Part 2 section for calculation of sensitivity index. 

P/S 

PRS Continuous Clumped Scattered Sparse 

Continuous 3 2 1 0 

Clumped 2 3 2 1 

Scattered 1 2 3 2 

Sparse 0 1 2 3 

Using the standard formula: SI= (SI1+SI2+SI3+SI4)/4 

    SI= [0+1+2+1]/4 

    SI= 1 

3. PVC = [(EVC)-(exotic x 0.7) + (Bare ground x 0.3)] 

Table 5: Percentage vegetation cover calculation table. 

Percentage vegetation cover (exotic) 

 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Vegetation cover       

PVC Score 0 1 2 3 4 5 

Percentage vegetation cover (bare ground) 

 0% 1-5% 6-25% 26-50% 51-75% 76-100% 

Vegetation cover %       

PVC score 0 1 2 3 4 5 

Using the standard above formula:  PVC = [(EVC)-(exotic x 0.7) + (Bare ground x 0.3)] 

    PVC = [(4.5)-(5x0.7) + (4x 0.3)] 

    = 2.2 

4. RIS 

Table 6: Recruitment of indigenous species information table. 

Extent of indigenous 

species recruitment  
0 Very low Low Moderate High Very high 

RIS 0 1 2 3 4 5 

RIS score 0 1 2 3 4 5 

VIS Assessment class Description 

22-25 A Unmodified, natural 

18-22 B Largely natural with few modifications 

14-18 C Moderately modified 

10-14 D Largely modified 

5-10 E The loss of natural habitat extensive 

<5 F Modified completely 

From the table above the RI is 3 and using the VIS formula of: [EVC + SI] x [PVC +RIS]. 

Therefore VIS  = (4.5+1) x (4) 

                          = 5.5 x 4 

            = 22 (largely natural with few modification) 
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The VIS is 22 and classified as B, which can be described (see Table 6) as largely natural with few changes. 

The classification ranges have been influenced by human activity like development of roads, housing 

development, grazing from domestic and game animals, power and telecommunications systems network. 

From an ecological perspective, the recommendation is to proceed with project construction and operation 

while highlighting the EMPr’s impact monitoring schedule. The ecological management and rehabilitation 

recommendations in this report must be applied to ensure sustainable project development for the area.   

8.2 Plant and animal species identified at the survey area 

See Table 7 for the identified flora and faunal species from the project development site. Cattle and related 

domesticated animals droppings were seen on site, a clear indication that there are game in the area. 

Table 7: Possible indigenous plant species in the project area. 

Family Botanical name Habit Vernacular Venda name 
Conservation 

status 

Anacardiaceae 

Sclerocarya birrea (A.Rich.) 

Hochst. subsp. caffra 

(Sond.) Kokwaro 

Tree Mufula Protected  

Apocynaceae 

Sarcostemma viminale (L.). 

Br. subsp. suberosum Meve 

& Liede 

Climber Muṱungu L 

Apocynaceae Stapelia gigantea N.E.Br. Herb 
Muḓadzashango or 

Tshiovholosi 
L 

Asparagaceae Asparagus falcatus L. Climber 

Govhakhanya, 

Gundakhangaand 

Muhakatshaini 

L 

Asparagaceae Asparagus laricinus Burch. Climber Lufhaladzamakole L 

Asteraceae Kleinia longiflora DC. Shrub Mushavhavhasadzi L 

Bignoniaceae 
Catophractes alexandri 

D.Don 
Tree - L 

Brassicaceae 
Boscia albitrunca (Burch.) 

Gilg & Gilg-Ben. 
Tree Muṱhobi or Muvhombwe Protected  

Brassicaceae 
Cadaba aphylla (Thunb.) 

Wild 
Shrub Munnamutsu or Tshikuni L 

Burseraceae 
Commiphora africana (A. 

Rich.) Engl. var. africana 
Tree Mutaladzi L 

Burseraceae Commiphora marlothii Engl. Tree Mufhafha or Mubobo L 

Celastraceae 
Elaeodendron transvaalense 

(Burtt Davy) R.H.Archer 
Tree Mukuvhazwuvhi L 

Combretaceae Combretum apiculatum Sond Tree Mugavhi L 



Ecological Impact Assessment Report 

   

 

21 

Family Botanical name Habit Vernacular Venda name 
Conservation 

status 

Combretaceae 

Combretum collinum 

Fresen. subsp. gazense 

(Swynn. & Baker f.) Okafor 

Tree Muvuvha L 

Combretaceae 
Combretum hereroense 

Schinz 
Tree 

Mudzwiri; Mugavhi and 

Musingidzi 
L 

Combretaceae Combretum imberbe Wawra Tree Mudzwiri protected 

Combretaceae 
Terminalia prunioides M.A. 

Lawson 
Tree Muṱwari L 

Crassulaceae 
Kalanchoe brachyloba 

Welw. ex Britten 
Herb Tshinyanyu or Tshirindidza L 

Euphorbiaceae 
Euphorbia ingens E.Mey. ex 

Boiss. 
Succulent 

Mukonde or 

Mmukondevenḓa 
L 

Euphorbiaceae Euphorbia tirucalli L. Succulent Muṱungu L 

Fabaceae 
Albizia versicolor Welw. Ex 

Oliv. 
Tree 

Muṱambapfunda or 

Muvhambangoma 
L 

Fabaceae 
Colophospermum mopane 

(J. Kirk. ex Benth.) J.Leonard 
Tree Mupani or Muṱanari Protected 

Fabaceae 

Dichrostachys cinerea (L.) 

Wight & Arn. subsp. africana 

Brenan & Brummitt 

Shrub Murenzhe L 

Fabaceae 
Elephantorrhiza burkei 

Benth 
Shrub 

Gumululo, Musesekufa, 

Tshisesevhufa, 

Tshisesethavha, 

Tshisesana, Gumbathakha, 

Gumbavhufa and 

Gumbaufa 

L 

Fabaceae 
Faidherbia albida (Delile) A. 

Chev 
Tree Muhoṱo L 

Fabaceae 
Senegalia burkei (Benth) 

Kyal & Boatwr 
Tree Muṋanga L 

Fabaceae 
Senegalia galpinii (Burtt 

Davy) Seigler & Ebinger 
Tree Tshikwalo L 

Fabaceae 
Senegalia nigrescens (Oliv) 

P.J.H.Hurter 
Tree Muunga L 

Fabaceae Senna petersiana (Bolle) Lock Tree Muṋembeṋembe L 

Fabaceae 
Vachellia erioloba (E.Mey.) 

P.J.H.Hurter 
Tree Musivhiṱha L 
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Family Botanical name Habit Vernacular Venda name 
Conservation 

status 

Fabaceae 

Vachellia nilotica (L.) P.J.H. 

Hurter & Mabb. subsp. 

kraussiana (Benth.) Kyal & 

Boatwr 

Tree Musu or Muswu L 

Fabaceae 
Vachellia rehmanniana 

(Schinz) Kyal & Boatwr 
Tree Musivhiṱha L 

Fabaceae 

Vachellia tortilis (Forssk.) 

Gallaso & Banfi subsp. 

heteracantha (Burch.) Kyal. 

& Boatwr. 

Tree 
Musu; Muswu and 

Muungakhanga 
L 

Fabaceae 
Vachellia xanthophloea 

(Benth) P.J.H.Hurter 
Tree 

Muungangweṋa or 

Munzhelenga 
L 

Gisekiaceae 
Gisekia africana (Lour.) 

Kuntze var africana 
Herb - L 

Gisekiaceae 
Gisekia pharnacioides L. 

var. pharnacioides 
Herb - L 

Lamiaceae 
Leonotis ocymifolia 

(Burm.f.) Iwarsson 
Herb Muṋunzu L 

Loganiaceae 
Strychnos madagascariensis 

Poir 
Tree Mukwakwa L 

Loranthaceae 
Erianthemum dregei (Eckl & 

Zeyh) Tiegh 
Parasite Tshilungwaṋe L 

Loranthaceae 
Tapinanthus forbesii 

(Sprague) Wiens 
Parasite Makhuluwatshilungwaṋe L 

Loranthaceae 

Tapinanthus 

rubromarginatus (Engl) 

Danser 

Parasite Makhuluwatshilungwaṋe L 

Malvaceae Adansonia digitata L. Tree Muvhuyu Protected  

Malvaceae 

Dombeya rotundifolia 

(Hochst.) Planch. var. 

rotundifolia 

Tree Tshiḽuvhari L 

Malvaceae 
Grewia bicolor Juss. Var. 

bicolor 
Shrub 

Murapfa,  Murabva, 

Mutabva and Nyamuzwila 
L 

Malvaceae Grewia flavescens Juss. Shrub 

Muparatsheni, 

Mizwilaminzhi, 

Nyamuzwila, Phunzunyeke, 

Muparafeni and mumbudzi 

L 

Malvaceae Grewia monticola Sond. Tree Murabva L 
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Family Botanical name Habit Vernacular Venda name 
Conservation 

status 

Malvaceae 
Grewia villosa Willd. var. 

villosa 
Shrub Mupunzu L 

Malvaceae Sterculia rogersii N.E.Br. Tree Mukakate L 

Meliaceae Ekebergia capensis Sparm Tree Muṱobvuma L 

Ochnaceae Ochna pulchra Hook. Shrub Tshiṱoni or Tshiṱhoṱhonya L 

Olacaceae 
Ximenia americana L. var. 

microphylla Welw. ex Oliv. 
Shrub 

Muṱhanzwa, 

Muṱhanzwaṱanzwane, 

Muṱhanzwakhomu, 

Tshiṱhanzwaṱhanzwane 

and Mutshilikhomu 

L 

Olacaceae 
Ximenia caffra Sond. var. 

caffra 
Shrub 

Ḓadzwaṅombe; 

Muṱhanzwa and Mutshili 
L 

Pedaliaceae 
Sesamothamnus lugardii 

N.E.Br. ex Stapf 

Succulent 

shrub 
Tshiṋonzhe L 

Portulacaceae Portulaca oleracea L. Herb 
Makhuluwaluvhisi or 

Tshitopitopi 
L 

Rhamnaceae 
Ziziphus mucronata Willd. 

subsp. mucronata 
Tree Mukhalu or Mutshetshete L 

Zygophyllaceae Tribulus terrestris L. Herb Tseṱwana L 

 

Figure 4: Dominant indigenous plant species [Key notes: A = T. rubromarginatus; B = A. laricinus; C = A. digitata; D = X. caffra; E = G. 

monticola; F = S. galpinii; G = T. prunioides; H = C. apiculatum; I = E. transvaalense; J = T. forbesii; K = C. mopane]. 
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Table 8: Problem weeds and invasive alien plant species in the project area. 

Family Botanical name Habit Vernacular Venda name 
CARA/NEMBA 

Categories 

Meliaceae Melia azedarach L. Tree Muserenga 3/1b 

Asteraceae 
Schkuhria pinnata 

(Lam.) Kuntze ex Thell 
Herb Luswielo or Gaulo Weed 

Asteraceae 
Sonchus asper (L.) Hill 

subsp. asper 
Herb Shashe Weed 

Fabaceae 

Sesbania bispinosa 

(Jacq.) W.Wight var. 

bispinosa 

Shrub Muguṋwa Weed 

Verbenaceae Lantana camara L. Shrub 
Tshidzimbambule or 

Tshidzimbampuṱolo 
1b 

Asteraceae 
Ageratum 

houstonianum Mill. 
Herb - 1b 

Asteraceae Ageratum conyzoides L. Herb - 1b 

Amaranthaceae 
Achyranthes aspera L. 

var. aspera 
Herb Mukuluvhali 1 

Asteraceae Bidens pilosa L Herb Mushidzhi Weed 

Asteraceae Galinsoga arviflora Cav Herb Nḓevhedzamphobo Weed 

Asteraceae 
Flaveria bidentis (L.) 

Kuntze 
Herb - 1b 

Asteraceae Tagetes minuta L Herb 
Mushathuru or 

Mukangambanzhe 
Weed 

Asteraceae Xanthium spinosum L Herb Gwanda 1b 

Asteraceae Xanthium strumarium L Herb Gwanda 1b 

Amaranthaceae Chenopodium album L Herb Ḓaleḓale Weed 

Malvaceae 

Malvastrum 

coromandelianum (L) 

Garcke 

Herb Mutombane  1b 

Solanaceae Datura ferox L Herb Zavhazavha 1b 

Solanaceae 
Nicandra physalodes 

(L.) Gaertn. 
Herb Tshirunguḓane 1b 

Solanaceae Solanum nigrum L. Herb Xaxaḓi 1b 

Aizoaceae 
Zaleya pentandra (L.) 

C.Jeffrey 
Herb - Weed 

Amaranthaceae 
Alternanthera pungens 

Kunth 
Herb Tshiṱhavhamisisi Weed 



Ecological Impact Assessment Report 

   

 

25 

Family Botanical name Habit Vernacular Venda name 
CARA/NEMBA 

Categories 

Amaranthaceae 

Guilleminea densa 

(Willd. ex Roem. & 

Schult.) Moq. 

Herb Tshiṱhavhamisisi Weed 

Asteraceae 
Acanthospermum 

hispidum DC. 
Herb Muvhavhanyane Weed 

Haloragaceae 
Myriophyllum 

aquaticum (Vell.) Verdc. 
Herb - 1b 

Asclepiadaceae 
Calotropis procera 

(Aiton) W.T.Aiton 
Shrub - 1b 

Sapindaceae 
Cardiospermum 

grandiflorum Sw. 
Herb Tshirunguḓaṋetshaṋowa 1b 

Solanaceae Datura stramonium L. Herb Zavhazavha 1b 

Euphorbiaceae Ricinus communis L. Herb Mupfure 2 

 

Figure 5: Dominant problem weeds and invasive alien plant species [A = B. pilosa; B = T. minuta; C = S. bispinosa; D = C. procera; E = 

A. houstonianum; F = M. azedarach; G = A. hispidum; H = L. camara]. 

The majority of animal species that occurs in the savannah biome can be found in and around the proposed 

area. However, during the survey only monkeys and baboons were spotted and identified. Some of the 

animals that may occur in the area are listed in Table 9. Human activities may have resulted in the majority 

of them moving on or being hunted down. 

Table 9: Indigenous animals anticipated to occur/used to occur on site. 

Scientific name Family   Status  

Tragelaphus strepsiceros Bovidae Tholo  LC 

Aepyceros melampus Bovidae Phala  LC 
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Scientific name Family   Status  

Tragelaphus sylvaticus Bovidae Mbavhala  LC 

Syncerus caffer Bovidae Nari  LC 

Connochaetes taurinus. Bovidae Khongoni  LC 

Chlorocebus pygerythrus Cercopithecidae Thoho  LC 

Papio ursinus Cercopithecidae Pfene  LC 

Loxodonta africana Elephantidae Ndou  LC 

Ceratotherium simum Rhinocerotidae Tshugulu  CE 

Phacochoerus africanus Suidae Nguluvhedaka  LE 

8.3 Sensitivity mapping 

Sensitivity mapping marks areas perceived to be sensitive around or in the vicinity of the project 

development area. These zones should be avoided when project implementation occurs or some 

precautionary measures need to be taken to minimise the project development impacts (construction and 

operation). Some of the mitigation measures are highlighted in this report and the EMPr. Some of the areas 

to be avoided or treated with care are watercourses, wetlands, riparian belts and buffer zones. These are 

areas with sensitive species (biodiversity) and their disturbance can destabilise natural ecological recovery 

patterns. Figure 6 presents the specific boundaries for the river catchment, as well as various elements on 

site. Figure 7 is a detailed sensitivity map of the area. 

 

Figure 6: Satellite map of the project site with specific boundaries. 
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Figure 7: Site sensitivity map. 

The sensitive area was assessed by identifying the presence or absence of protected or red data plants or 

animal species, protected areas, intact habitat and species diversity. The main aim to assess the sensitivity 

of the area is to identify and specify the location and size of such sensitivity since they support functional 

ecology (they have abundant plant and animal species) due to their special habitat that they provide for 

different species and the diversity of plants thereof. 
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9 IMPACT ASSESSMENT 

The aim of this section is to identify the potential ecological impacts that are likely to arise as a result of the 

development. The major impacts affect the main two phases of development (construction and operation), 

but should be considered during the planning stage. 

9.1 Impact assessment methodology 

The impact assessment was done according to the following methodology: 

• Impact direction may be positive, neutral or negative with respect to the particular impact (e.g., a 

habitat gain for a key species would be classed as positive, whereas a habitat loss would be 

considered negative). 

• Magnitude is a measure of the degree of change in a measurement or analysis (e.g., the area of 

pasture, is therefore, classified as none/negligible, low, moderate or high). The categorisation of 

the impact magnitude may be based on a set of criteria (e.g. health risk levels, ecological concepts 

and/or professional judgment) pertinent to each of the discipline areas and key questions analysed. 

• The magnitude and outline the rationale used. Appropriate, widely-recognised standards are used 

as a measure of the level of impact. 

• Duration refers to the length of time over which an environmental impact may occur: i.e. transient 

(less than 1 year), short-term (0-5 years), medium term (5-15 years), long-term (greater than 15 

years with impact ceasing after closure of the project) or permanent. 

• Scale/geographic extent refers to the area that could be affected by the impact and is classified as 

site, local, regional, national, or international. 

• Probability of occurrence is a description of the probability of the impact actually occurring as 

improbable (less than 5% chance), low probability (5%-40% chance), medium probability (40%-60% 

chance), highly probable (most likely, 60%-90% chance) or definite (impact will definitely occur). 

• Impact significance was rated by the specialist using the scoring system shown in Table 10. 

Table 10: Model scoring system for assessment of significance. 

Magnitude Scale Duration Probability 

10-Very high 5-International  5-Permanent 5-Definite  

8- High 4-National 
4-Long-term (impact ceases when 
activity does) 

4-Highly probable 

6-Moderate 3-Regional 3-Moderate (5 to 15years) 3-Medium probability 

4-Low 2-Local 2-Short-term (0 to 5 years) 2-Low probability 

2-Minor 1-Site only 1-Transient 1-Improbable 

0-None   0-None 

Maximum SP is 100 points 

SP> 75 High Environmental Significance 

SP 30 to 75 Moderate Environmental Significance 

SP< 30 Low Environmental Significance 
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After ranking these factors for each impact, the significance of the two aspects, occurrence and severity 

were assessed using the following formula:  

SP (Significance Points) = (Magnitude + Duration + Scale) x Probability 

The maximum value is 100 significance points (SP). The potential environmental impacts were then rated as 

of High (SP >75), Moderate (SP 30 – 75) or Low (SP <30) significance, both with and without mitigation 

measures on the following basis: 

Table 11: Significance points table. 

SP> 75 

Indicates high  

environmental 

significance 

Where it would influence the decision regardless of any possible 

mitigation. An impact that could influence the decision about 

whether or not to proceed with the project. 

SP 30 to 75 

Indicates moderate 

environmental 

significance 

Where it could have an influence on the decision unless it is 

mitigated. An impact or benefit that is sufficiently important to 

require management. Of moderate significance - could influence 

the decisions about the project if left unmanaged. 

SP< 30 

Indicates low 

environmental 

significance 

Where it will not have an influence on the decision. Impacts with 

little real effect and that should not have an influence on or require 

modification of the project design or alternative mitigation. 

+ Positive An impact that is likely to result in positive consequences/effects. 

9.2 Impacts rating matrix 

The impact rating matrix for the project is shown in Table 12. 
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Table 12: MMSEZ impact rating matrix. 

Project 

development 

phase 

Potential impact and/or respect 

Significance 

rating before 

mitigation 

Mitigation 

Significance 

rating after 

mitigation 

Construction • Loss of biodiversity and habitats. 

• Loss of species of conservation concern. 

• Irresponsible construction practices may pollute the 

residual ecological buffer zone and riparian belt of the 

active and existing water course (e.g. faecal 

contamination, construction debris or pollution of 

surface water through hydrocarbons, cement dust and 

litter material). 

• Poor storm-water management in the construction 

area, and context of soil stockpiles could lead to the 

siltation and/or pollution of the area of residual 

hydromorphic soils or the sensitive riparian corridor, 

and sediments being washed into the natural water-

way drainage system. 

• The movement of machinery in the area could cause 

compaction or physical disturbance of these soils. 

• Temporary (illegal) construction access to the active 

water-flow zones and buffer area (riparian corridor) to 

abstract water could cause hydrological and 

morphological impacts (erosion, channel morphology 

changes, undercutting of riparian areas, etc.) and 

degrade the resource quality. 

Extent:  

Local (2) 

Duration:  

Medium-term (2) 

Intensity:  

Moderate (2) 

Probability:  

Possible (2) 

Significance:  

Medium (8) 

• Construction to be guided by the EMPr and 

mitigation measures in this report. 

• Construction to be monitored by an ECO 

according to the stipulations of the EMPr. 

• No batching or chemical/fuel storage areas 

to be located within 50m of the area of 

ecologically-sensitive riparian belt. 

• Construction-phase storm-water controls to 

be implemented along the stretch of the 

construction zones adjacent to the area and 

around all stockpiles. 

• No temporary construction accesses to be 

constructed into the riparian corridor of the 

waterway, unless authorised by the 

Department of Water. 

• Sanitation through any surface water 

feature and no machinery to enter the 

sensitive zone. 

Extent:  

Site (1) 

Duration:  

Medium-term (2) 

Intensity:  

Low (1) 

Probability:  

Possible (2) 

Significance:  

Low (6) 
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Project 

development 

phase 

Potential impact and/or respect 

Significance 

rating before 

mitigation 

Mitigation 

Significance 

rating after 

mitigation 

Operation phase • Poor servicing and housekeeping in different 

developed factories can result in soil compaction, and 

soil and water contamination by leaking hydrocarbons 

from service vehicles. 

• Poor maintenance of service roads can accelerate 

erosion and siltation of the river-bed. 

• Waste management from service crew can choke the 

riverine water systems as and attract scavenging 

animals like birds, rats and dogs to the campsites and 

the water-way. 

• Increased possibility of having uncontrolled sprouting 

of invasive plant species. 

Extent:  

Local (2) 

Duration:  

Medium term (2) 

Intensity:  

High (3) 

Probability:  

Possible (2) 

Significance:  

Medium (9) 

• Ensure service routes are draining. 

Authorisation for use to be obtained from 

relevant authorities. Minimise activity on 

sensitive portions of the riverine, if it 

happens, the ECO should recommend how 

to rehabilitate the affected areas. 

• Ensure that service routes have silt-

trapping mechanisms on their sides. 

• Clean-up the area where servicing would 

have taken place to prevent waste. 

• Frequently monitor water quality from 

operational site and ensure that the 

riverine buffer zone is maintained. 

Extent:  

Local (2) 

Duration:  

Medium term (2) 

Intensity:  

Low (1) 

Probability:  

Possible (2) 

Significance: 

Medium (7) 

Decommissioning 

stage 

• Similar general impacts as detailed during 

construction due to irresponsible actions during 

decommissioning could occur. 

Extent:  

Local (2) 

Duration:  

Medium-term (2) 

Intensity:  

Moderate (2) 

Probability:  

Possible (2) 

Significance:  

Medium (8) 

• Decommissioning to be guided by an EMPr 

compiled for the decommissioning stage. 

• No temporary access to be constructed 

through any unauthorised route to the 

buffer zone. 

• As decommissioning is similar to 

construction, construction-related 

mitigation measures must be 

implemented. 

Extent:  

Site (1) 

Duration:  

Medium-term (2) 

Intensity:  

Low (1) 

Probability:  

Possible (2) 

Significance:  

Low (6) 
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Project 

development 

phase 

Potential impact and/or respect 

Significance 

rating before 

mitigation 

Mitigation 

Significance 

rating after 

mitigation 

Cumulative 

impacts 

• MMSEZ construction and operation may prevent 

unprecedented loss/damage to the ecological status if 

properly managed using this matrix. 

• Current impacts on the ecologically sensitive area 

include invasive alien vegetation, and loss of 

biodiversity as the area to be developed will be 

cleared for construction. 

 • Refer to aforementioned phase-specific 

mitigation measures. 

 



Ecological Impact Assessment Report 

   

 

33 

9.3 Ecological management plan 

The MMSEZ, if properly managed from construction to operational stage, will have almost insignificant 

impact on the existing ecosystem (especially during operation). In most cases, ecological management 

plans are designed for once-off projects. With the existence of waterbodies in the project area, it would 

be advisable to develop an ecological monitoring schedule and/or system to frequently check and advise 

on the condition of the ecologically-sensitive parts in the peripheries of the project, e.g. water quality of 

the water-way and drainage system.  

The area requires development of an active ecological buffer zone which should be managed with an 

active invasive species eradication, monitoring and management plan. This ecological management 

guideline will assist in setting up a proper management system for the project. As highlighted earlier, a 

few issues require attention, like waste management issues, handling of hydrocarbons, storm-water 

management systems and invasive species management. Mechanical and biological removal of invasive 

species will be recommended, but monitoring of the latter should be ensured as this might result in 

abnormal population skewing of certain species in an ecosystem. The area’s rehabilitation plan is 

discussed properly in the following section. 

9.4 Rehabilitation plan 

This activity should not wait until decommissioning, but should remain a concurrent activity from 

construction right through to operation and decommissioning. After each stage of construction, the 

affected area should be cleared of rubble and rehabilitated to the satisfaction of the ECO. The area should 

also be drained to minimise stagnation of water during construction and operation. Figure 7 will assist 

significantly when trying to identify the zones that should not be impacted by construction or operations. 

All affected areas in the project development site should be rehabilitated to its original state before 

development to blend the new environment with the old. Project budget usually includes rehabilitation 

planning and costs. This report defines rehabilitation as the reinstatement of the temporarily disturbed 

areas affected by project development (in this case “construction or construction related activities”) to a 

state that resembles conditions prior to disturbance. Undisturbed systems should not be rehabilitated 

unless MMSEZ construction activities significantly affect the system itself. The ECO will assist in identifying 

areas that might require rehabilitation and include them during the process to ensure that all project 

footprints (external) are addressed. These additional points will affect budget and should be expected. 

When planning for development, rehabilitation costs should be flexible. The MMSEZ project (construction 

and operation) involve three phases which are all going to impact the environment and therefore would 

require conservation management and rehabilitation planning. The ecological management is highlighted 

in Section 9.3. The following are the well-known development phases for the MMSEZ project: 

• Phase One: Clearing of the area where construction will be active. 

• Phase Two: Construction of the infrastructure and all related features.   

• Phase Three: operation of all the developed infrastructure and factories. 
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It is highly recommended that rehabilitation around the construction footprint takes place immediately 

after disturbance to limit detrimental effects resulting from, e.g., rainfall events after removal or clearing 

of the existing material (especially storm-water drainage towards the existing waterbodies and/or road 

drainage systems). This rehabilitation plan will assist in this. Rehabilitation measures must blend well with 

the existing ecological buffer of the area. It is imperative that rehabilitation of disturbed areas takes places 

after each construction phase. This will minimise costs and time. 

Erosion and siltation should be minimised by construction of silt-traps and/or gabion rock blocks for 

surface run-off draining from service roads around the active portions of the project; this will be anchored 

or supported with soil binding grass. An active invasive species monitoring and management plan will 

form part of this rehabilitation. The final stage of rehabilitation requires that local and/or indigenous plant 

species be planted to enable the area to naturally recover (natural succession), as well as blend with the 

existing natural vegetation in the area. Sloping areas will be terraced or benched and top-soil covered (at 

least 30cm) to assist in encouraging natural growth of plants. A local agricultural expert will be consulted 

to assist in the determination of what plant species seed-mix should be applied. Proper care and 

maintenance should be carried out with independent supervision from the ECO. Monitoring of the 

rehabilitation process from each phase should be emphasised and the ECO must assist with blending 

mechanisms as promulgated in this report. Table 13 lists the rehabilitation measures that should be 

undertaken when monitoring post-construction corrective actions. Each impact is followed by the 

corrective measure (in this instance rehabilitation) and the time frames will act as a guide, that can be 

altered depending on the on-site activities. 
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Table 13: Impact related rehabilitation plan table. 

Impact Rehabilitation Timeframe 

Vegetation clearing: On portions 

where structures will be built. 

• Restrict vegetation clearing to the mapped engineering design pegging, as spelt 

in the planning stage. 

• Where some concrete structures are removed, disturb as little vegetation as 

possible. 

• Soil clearing to establish proper foundation for the structures and stockpiling 

areas should be done by clearing topsoil and separating stockpiling for later use 

during rehabilitation.  

• It is advisable not to store the removed structures, stockpiles and material for 

use in ecologically-sensitive areas like riparian belts, watercourses and ecological 

buffer areas. 

• Where vegetation removal is imminent, remove it with roots and parts of their 

structures to ensure replanting on disturbed portions. If the area will be re-

used to construct the new structures, temporary measures to prevent topsoil 

wash-out  during rainfall must be implemented. 

• Reseed using seed-mix of indigenous species on the affected zones. 

• Minimise uncontrolled slope attenuation and heavy erosion by constructing 

storm-water control berms, gabion rock blocks as velocity dissipaters, and 

installing culverts to spread the flowing surface run-off especially on service 

routes.  Rehabilitation should be assisted by ripping compacted soil and sowing 

a tree species naturally occurring in the savannah biome of the same area. 

Ripping should be done to a depth of 250mm in two directions at right angles 

to the slope; this aids in loosening soil and allowing seed germination. 

• After clearing demarcated areas, 

particularly where the existing footprint 

will not be used. 

• As and when monitoring indicates 

degradation of vegetation or failure of 

the rehabilitation. 

Soil compaction: Likely to occur 

on all portions where 

construction will be prevalent and 

• Do not rip and/or scratch areas under wet conditions, as the soil will not break 

up and compaction will be worsened. 

• Immediately after any construction 

phase (except where the next phase 
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Impact Rehabilitation Timeframe 

even at operational stage of the 

project, especially on service road 

routes. This impact will decrease 

permeability of the soil resulting 

in disturbance of the sub-surface 

flows and natural vegetation 

establishment. 

• Do not permit vehicular or pedestrian access into natural or seasonally wet 

areas during and immediately after rainy periods, until that soil has dried out 

(DAWF, 2005).  

• Areas where soil has been compacted should be ripped to encourage 

vegetation growth. 

follows immediately and makes use of 

the same construction footprint).   

• As and when monitoring indicates severe 

compaction due to maintenance, 

especially when the ECO considers it 

necessary. 

Removal of vegetation  for new 

drain ways/ditches: Impact from 

construction of drain ways for 

surface water drainage from the 

service routes (compaction, 

vegetation clearing, and noise 

creation, pollution from site 

leakages, erosion and siltation). 

• Where possible, remove vegetation as turfs or territories that can be replanted 

as part of the rehabilitation of vegetation around the exact portions of the 

footprint. 

• Where soils are removed, topsoil and subsoil must be stockpiled separately in 

low heaps of less than 2m high. Top soil is a valuable resource for rehabilitation 

and vegetation of disturbed areas. After construction, compacted areas should 

be ripped and topsoil replaced from the areas where it was removed. 

• All sloped areas must be re-vegetated by using removed plant tufts or by 

seeding with a grass-mix containing species naturally occurring in the area. 

Sloped areas where vegetation has been removed or destroyed should be 

replanted immediately after completion of construction to avoid erosion. 

• Areas with minimal disturbance can be ripped and allowed to naturally re-

vegetate. This excludes sloped areas and re-vegetation must be monitored to 

ensure that alien invasive plant species do not colonise the disturbed areas. 

• If natural re-vegetation is unsuccessful, corrective action should be taken, 

including seeding and planting by a specialist as stipulated in the EMP. 

• Immediately after construction and 

stringing of conductors. 

• As and when monitoring indicate 

degradation of vegetation along the 

project area. 
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Impact Rehabilitation Timeframe 

Pollutants released during service 

and construction: Construction 

can expose hydrocarbons to the 

watercourse area and vegetation 

through machinery leaks and 

biogeochemical reactions of 

bedrock resulting in disturbed 

sensitive environs. 

• In case of emergencies or unforeseen events, the problem must be remediated 

immediately and any spillage into any watercourses be reported to the 

Department of Water Affairs. The soil must be stabilised (import additional 

topsoil if necessary) and re-vegetated as soon as possible. Re-vegetation should 

include seeds from the adjacent grassland and any rescued protected plants 

and/or plants of conservation concern that might have been impacted. 

• Remove all project-related material/support equipment immediately on 

completion of any construction phases. 

• Immediately after a construction phase. 

• Anytime during operational phase of the 

piggery project, especially when 

maintenance activities might have 

resulted in pollution. 

Invasive and alien  species 

spreading. 

• Appoint a specialist in invasive species control, eradication, management and 

monitoring. Identified invasive species should be removed prior to construction. 

This will prevent seed spreading into disturbed soils or to downstream areas. 

• Mechanical removal is the preferred control mechanism using machinery 

depending on how congested the area is and this should be a continuous 

programme. Biological eradication mechanisms will work, but requires an 

ecological specialist for population blooming management.  

• A register of the methods used, dates undertaken, and herbicides (if used) and 

dosage used must be kept and available on site. The register must include 

incidents of poisoning or spillage. 

• Immediately after vegetation clearing, 

project commissioning and during 

progression of the project; and 

• Should be an on-going process and at 

decommissioning phase.  
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10 CONCLUSIONS AND RECOMMENDATIONS 

The proposed MMSEZ is to be situated in a high biodiversity value area with some functional ecosystems 

and pristine habitats. Although the presence of wetlands adds to the sensitivity of the area, more that 

75% of these wetlands are not functional since they have been invaded with problem weeds and category 

1b alien invasive plant species.  

Most on-site plants are in good health, although slightly disturbed due to inherent stock farming activities, 

including sheep, cattle, goats and chickens. The vegetation on site is dominated by C. mopane, therefore it 

is called Mopaneveld. The system represents an event-driven ecosystem; it does not have a standard 

succession pattern. This implies that recovery of vegetation on disturbed areas  to its original natural state 

in decades is not possible. Although a few protected plant species including A. digitata, B. albitrunca, C. 

imberbe, C. mopane and S. birrea were found on site, the SANBI and IUCN do not consider these plants of 

high conservation concern or threatened (Raimondo et al., 2009; IUCN, 2012; Moraswi et al., 2019), 

making their conservation status of least concern.  

New scientific evidence suggests that conservation and sustainable development go hand-in-hand 

(Heywood and Iriondo, 2003; Pool-Stanvliet, 2013; Tshisikhawe, 2016; and Pool-Stanvliet et al., 2018). The 

definition of a biosphere reserve emphasises the need for conservation and sustainable development 

(UNESCO, 2017). The proposed developmental area is located in the Vhembe Biosphere Reserve and 

therefore, it is worthy emphasising that the fundamental basis of a biosphere reserve is to promote 

economic development (UNESCO, 2019).  

To offset the elements bias, the conservation statuses and high distributional range of almost all the plant 

species (including, A. digitata, B. albitrunca, C. imberbe, C. mopane and S. birrea found within the 

proposed area of development) must be considered. Although development could have detrimental 

effects on plant diversity in the study area, affected species could remain abundant in the region since 

they are widely distributed. Many of these plant species are abundant in areas closer to the proposed 

area of development. Since the proposed development does not cover the entire 7000 ha of the study 

site, the remaining hectares and other close protected areas where those species are distributed could 

still serve as conservation areas. Further investigation is, however, needed to determine the distributional 

range of the plant species in the study site. This will aid in reaching the goal of the South African National 

Development Plan 2030 to “[ensure] environmental sustainability and measurable economic growth” 

(National Planning Commission, 2012). 

Further investigation and assessments may be required to inform future rehabilitation, and determine 

distributional range in other protected areas closer to the study site. Failure to conduct such 

investigations and assessments may have a detrimental impact on closure planning and rehabilitation. 

Concurrent rehabilitation of affected areas is suggested to blend the developed site actively during all 

project stages.   
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Appendix A: Different types of maps on the proposed site. 
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Executive Summary 

 

Singo Consulting Pty (Ltd) was appointed to conduct a baseline assessment on the bats, 

invertebrate and herpetofauna in the proposed area for the development of the energy and 

metallurgical cluster in the Makhado-Musina Special Economic Zone (MMSEZ), Limpopo 

Province, South Africa. The primary aim of the study was to define the bats, invertebrate and 

herpetofauna biodiversity of the study area in order to assess the potential impacts associated 

with the proposed energy and metallurgical complex.  

 

A desktop study was undertaken to establish species previously reordered within the proposed 

MMSEZ location as well as to identify the species expected to occur in the region. Databases 

considered during the desktop investigations included the International Union for Conservation 

of Nature (IUCN) Red List and South African National Biodiversity Institute’s Biodiversity 

Advisor (South African Animal Checklist). For each component (bats, invertebrate and 

herpetofauna) - specific focus was given to the various aspects identified by a gap analysis, as 

being aspects not adequately covered in previous studies undertaken in this area. A 

reconnaissance visit was undertaken during May 2021. During this five-days survey, various 

methods were employed to determine the baseline biodiversity at all the eight farms that are part 

of the proposed MMSEZ location. A combination of active searches, acoustic monitoring, pitfall 

trapping, net-sweeping, visual inspection of roosts and direct observation was employed to assess 

the faunal biodiversity. These sampling methods were employed throughout the study area, 

covering a range of available faunal habitats. Assessment of faunal biodiversity included key 

groups such as ants, butterflies, beetles, scorpions, bats, and reptiles.  

 

The results of the survey found that one bat species of concern (Rhinolophus smithersi) 

according to the red data were observed during the surveys. This result is not unexpected and is 

unlikely to change with further studies since the vast majority of faunal species is yet to be 

assessed (in terms of red data species) in the Vhembe Biosphere Reserve (VBR). However, at 

least a total of 23 invertebrates’ species of ant species were collected from the proposed MMSEZ 

location; These included 5 species of ants, 5 species of beetles, 5 species of butterflies & moths, 

1 species of centipedes, 1 species of millipedes, 1 species of crickets, 4 species of spiders and 1 

species of grasshopper. The acoustic records pointed to the presence 12 bats of species, while 

http://www.singoconsulting.co.za/


www.singoconsulting.co.za     Page | iii  

active searches and direct observation resulted to the total of 17 species of reptiles. Desktop 

assessments suggested that there could be 113 species of beetles and 130 species of ants are 

adapted to the semi-arid conditions in which the proposed MMSEZ is part of.  

 

The following key impacts are noted for the proposed energy and metallurgical complex: 

 

• Direct loss of natural vegetation serving as habitat and sensitive species, largely due to 

the construction of infrastructure and operating plants covering a large area (over 6000 

ha). 

• The Musina Mopane Bushveld and its ecological services including the provision of the 

Mapone worms as food security will be permanently lost. 

• Impacts from increased noise, light, and water pollutions (notably from processing and 

heavy machinery) alteration species behavior and activity as species are more likely to be 

affected by these factors. 

• Indirect and cumulative loss of ecosystem services provided by vegetation and 

invertebrates species due to natural vegetation and water alteration. 

 

The significance of the aforementioned impacts has been assessed in terms of their extent, 

duration, magnitude and probability as detailed in Section 8.5. Most significant, is the loss of 

fauna and habitat during the construction phase. Impacts from increased vegetation loss, habitat 

disturbance, and noise, water and light pollution will potentially have a major impact on fauna 

during the operational phase. It is therefore suggested that the proposed MMSEZ project be 

planned and implemented in ways that will ensure minimum disturbance and impact on 

associated faunal species as much as possible. Mitigation measures are thus provided as 

recommendations for reducing impacts to faunal biodiversity, however, the measures will need 

to be detailed in the Environmental Management Plan (EMP) for the Project. 
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1. Introduction  

The proposed Musina-Makhado Special Economic Zone (MMSEZ) is located across the Musina 

and Makhado local municipalities which fall under the Vhembe District Municipality (VDM) in 

the Limpopo Province. The nearest towns are Makhado (located 31 km south) and Musina 

(located 36 km north) of the proposed MMSEZ site. The MMSEZ is made up of two sites, 

namely North and South sites, hosted by two municipalities. The study will be conducted on the 

South Site which covers eight farms which all together add up to approximately 8000 hectares of 

which 6000 hectares will be used for the MMSEZ (Figure 1). The MMSEZ site is earmarked for 

the development of the energy and metallurgical cluster and other associated heavy industries. 

The energy and metallurgical cluster of the MMSEZ’s primary focus will be the beneficiation of 

minerals endowed in the Vhembe district and its neighboring areas. Among the targeted 

industrial projects are Coal Power Plant; Coke Plant; Ferrochromium Plant; Ferromanganese 

Plant; Pig Iron Plant; Carbon Steel Plant; Stainless Steel Plant; Lime Plant; Silicon-Manganese 

Plant; Metal Silicon Plant; and Calcium Carbide Plant. Other land uses envisaged to complement 

the energy and metallurgical complex will comprise bulk infrastructure, light industries, 

intermodal facilities, housing, retail centres, business uses, community facilities and 

telecommunication services. 

 

Figure 1: the location of the proposed mmsez, limpopo province, south africa. 
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The main objective of the study is to characterize the fauna community (bats, insect, and mopani 

worms) present in the area and provide baseline information on the habitat use in a preimpact 

scenario, and to further determine the potential impacts that is likely to be caused by the 

development. The analysis presented in this report is aligned with the principles of the National 

Environmental Management Act, 1998 (Act No 107 of 1998) as it seeks to provide the best 

possible assessment of the project’s environmental impact and possible means to reach 

sustainability from an ecological perspective. 

2. Terms of Reference 

The aim of this report is to conduct a baseline assessment on the bats, invertebrate and 

herpetofauna in the proposed area for the development of the metallurgical cluster. Based on this 

baseline, a description and evaluation of the potential impacts the project may pose to bats, 

invertebrate and herpetofauna is provided. The following terms of reference were utilized for the 

preparation of this report:  

a) Establish the pre-impact baseline reference and characterization of the fauna 

occurring within the development area. 

b) Identify the fauna species or groups more susceptible to potential impacts. 

c) Identify the project elements more likely to produce impacts on the avifauna and/or 

habitats during and after construction. 

d) A description of the environment that may be affected by the activity and the way the 

environment would be affected by the proposed project. 

e) A description and evaluation of environmental issues and potential impacts (direct, 

indirect, and cumulative) that have been identified. 

3. Description of Proposed Development 

The proposed MMSEZ will be comprised by several industrial plants and infrastructure to ensure 

its optimal operations. The following manufacturing plants in the table below (Table 1) are part 

of the proposed the energy and metallurgical complex. 
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Table 1: Infrastructures and plants proposed Musina-Makhado SEZ, their operation capacity and 

surface area covered. 

Project Capacity (Mtpa) Area (ha) 

i. Power Plant 03 300 

ii. Coke Plant 05 500 

iii. Ferrochromium Plant 03 500 

iv. Ferromanganese Plant 01 100 

v. Pig Iron Plant 06 600 

vi. Carbon steel plant 02 200 

vii. Stainless steel plant 04 500 

viii. Lime plant 08 500 

ix. Silicon-manganese plant 0.5 100 

x. Metal silicon plant 0.3 50 

xi. Calcium carbide plant 0.3 50 

xii. Infrastructure - 2600 

Total 33.1 6000 
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4. Proposed Project Site Description  

4.1. Land use  

The area within which the proposed MMSEZ industrial plants project is located can be classified 

as being definitively rural, with very little anthropogenic development or transformed 

environments. The land of the proposed site is a non-arable grazing woodland and is currently 

serving as a grazing, wildlife management and woodland space. The little anthropogenic 

development in the proposed site attest to the fact that this area is characterized by extensive 

untransformed and pristine habitat are generally regarded unsuitable options for development 

purposes. 

4.2. Vegetation 

The MMSEZ site falls within the Musina Mopane Bushveld (Figure 2). Only 2% of the Musina 

Mopane Bushveld is currently conserved, yet this least threatened bushveld has a target of 19% 

to be conserved. The Musina Mopane Bushveld is the most diverse Mopaneveld type in South 

Africa. The southern areas of the proposed SEZ site are considered a critical biodiversity area. 

The southern areas of the proposed SEZ site are part of the Soutpansberg Mountains which are 

nationally recognized as centers of plant diversity and endemism and should therefore receive 

the highest possible conservation status particularly in the higher areas (Figure 3) (VBR, 2018).  
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Figure 2: Different vegetation units in the proposed MMSEZ location (Digby Wells, 2019). 
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Figure 3: The map showing the Soutpansberg Mountains and location of MMSEZ together with 

other nationally recognized as areas of endemism. 

4.3. Climate Condition 

The MMSEZ fall under a semi-arid climatic region with precipitation present between November 

and March, while cool, and dry winters that occurs from May to August. The MMSEZ receives 

the mean annual precipitation which is between 246 mm and 248 mm with the lowest rainfall 

occurring in June and the highest rainfall occurring in January. This area has the temperature that 

ranges from 9 Degree Celsius to 40 Degree Celsius.  

4.4. Topography 

The topographic condition of the proposed MMSEZ location is described as low with relatively 

flat topography. No significant topographical features have been observed within the project site. 

The site lies at an elevation of approximately 700m above mean sea level (m.a.s.l), with the 

highest point located in the southern extent of the site (Figure 4). The site is situated in virtually 
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flat terrain, with slopes of less than 2%. Only minor undulations and localized topographical 

variation in the form of hills and non-perennial streams occur within the area.  

 

 

Figure 4: Identified proposed topographic condition of MMSEZ location (Digby Wells, 2019) 

4.5. Vhembe Biosphere Reserve  

The Vhembe Biosphere Reserve is approximately 3 038 852 hectors in extent and covers 

approximately 24% of Limpopo Province. Vhembe Biosphere Reserve was officially declared 

biosphere in 2011 (UNESCO’s MAB Programme). The reserve comprises 3 biomes; namely 

savanna, grassland, and forest; 4 bioregions; and 23 vegetation types; 8 of which are endemic to 

South Africa. The proposed MMSEZ site is located within the Vhembe biosphere reserves. 

Several nature reserves and conservation areas have been established in the Vhembe biosphere 

which aid in conserving the environment. The northern part of the Kruger National Park (KNP) 

forms part of the Vhembe Biosphere Reserve together with other world renown facilities such as 
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Mapungubwe National Park, Mapungubwe Hill World Heritage site and two centers of 

biodiversity and endemism (i.e., the Soutpansberg and Blouberg Mountain Ranges). Therefore, 

the Vhembe Biosphere Reserve promotes amongst others the conservation of the unique 

ecosystems, species, and cultural resources of the region in which it falls. It is a prime 

destination for eco-tourism, cultural tourism, and related activities such as hunting. The South 

African National Spatial Biodiversity Assessment (NSBA) included the Blouberg and 

Soutpansberg complex which are part of the Vhembe Biosphere Reserve as some of the 9 

priority areas for conservation action based on a combined analysis of species, ecosystems, and 

ecological processes (Figure 5). This area is also listed as a hotspot of South African biodiversity 

and endemism (LEDET, 2017).  

 

 

Figure 5: Conservation areas identified areas in the Limpopo conservation plan. 

5. Notable Gaps from Previous Studies  

Several specialist studies were conducted in the MMSEZ including the Digby Wells 

Environmental 2019.  However, there is limited field-based surveys on invertebrates, 

herpetofauna, and bats which requires a more focused approach with a detailed method of 

survey. A required detailed survey will allow appropriate sampling of taxa which will cover all 
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habitat types and taxa of conservation concern which was not adequately presented by previous 

specialist studies conduct at this area. Previous specialist report neglects the vital importance of 

the MMSEZ as a free-ranging space and as an important corridor (pathway) for species between 

Kruger and Mapungubwe as in the 2013 Limpopo Conservation Plan. 

6. Assumptions and Limitations 

The following assumptions and limitations relevant to this study are noted: 

• Due to project time constraints, such long-term research was not feasible, and 

information contained within this report is based on a one week-long field assessment, as 

well as findings of similar studies available for the area. 

• The findings, results, observations, conclusions, and recommendations provided in this 

report are based on the author’s best scientific and professional knowledge as well as 

available information regarding the perceived impacts on bats, invertebrate and 

herpetofauna species environment. 

• The assessment of impacts and recommendation of mitigation measures were informed 

by the site-specific ecological issues arising from the field survey. 

• Very little is known about life history and population structures of bats, invertebrate and 

herpetofauna species in the proposed MMSEZ location. 

• Generally, very few studies are available in South Africa on how bats, invertebrate and 

herpetofauna species and their temporal movement patterns are impacted by the 

development of the energy and metallurgical cluster and other associated heavy 

industries.  

• The potential impacts of energy, metallurgical and other associated heavy industries on 

bats, invertebrate and herpetofauna species presented in this report represent are solely 

based on the current knowledge in this field.  

• The data presented in this report provides an insight on bats, invertebrate and 

herpetofauna species population and life history dynamics for the period and area 

sampled, and it could be possible that during field survey of this study, their activity 

could be significantly different) compared to another period. 

  

http://www.singoconsulting.co.za/


www.singoconsulting.co.za     Page | 10  

 

7. Policy and Legislative Framework  

The following legalisation, policies, regulations, and guidelines are all relevant to the project 

and the potential impact it may have on bats and habitats that support bats: 

- Convention on the Conservation of Migratory Species of Wild Animals (1979) 

- Convention on Biological Diversity (1993) 

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

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

- National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) 

- The Equator Principles (2013) 

- The Red List of Mammals of South Africa, Swaziland, and Lesotho (2016) 

- National Biodiversity Strategy and Action Plan (2005) 

- South African Good Practise Guidelines for Surveying Bats in Wind Energy Facility 

- Developments – Pre-Construction (2017) 

- South African Good Practise Guidelines for Operational Monitoring for Bats at Wind 

- Energy Facilities (2014) 

- Limpopo Environmental Management Act (Act no. 7 of 2003) (LEMA)  

- Limpopo Conservation Plan version 3 

- Vhembe District Bioregional Plan 

- Vhembe Biosphere Reserve Initial SEMP: Desired State of the Environment Report with 

Environmental Management Guidelines (SEF, 2016) 

8. Methodology and Approach 

8.1. Desktop Survey 

Information of species of fauna recorded within the study area, as well as the species expected to 

occur in the region as determined by the desktop assessments, were obtained through searching 

relevant databases including a study by Bates et al., 2014; Alexander and Marias, 2007; and Du 

Press and Carruthers, 2009. Databases included both the International Union for Conservation of 

Nature (IUCN) Red List, Animal Demographic unit (ADU) and SANBI’s Biodiversity Advisor, 

with some of the species identified through the online iNaturalist application and location 

verified through the use “The Encyclopedia of Life” digital resource. 
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8.2. Faunal Survey 

8.2.1. Invertebrate Survey 

The following invertebrate sampling techniques were employed during the field data collection: 

a) Hand-picking (active searching) – Within each site of the six sites, random netting of 

butterflies and dragonflies was carried out. This data was collected through 

walkthrough transects that covered the whole study site. During this process and 

general inspection of habitats, hand-collecting, rock-turning and other direct 

collecting methods were also employed to collect specimens of as many invertebrate 

taxa as possible.  

b) Pitfall trapping – At each of the six farms about 20 pitfall traps were installed and run 

for five days. The focus of pitfall trapping was to obtain samples of ants and other 

ground-dwelling invertebrates such as spiders and carabid beetles (Figure 6).  

c) Net-sweeping – In six of the survey sites, structured net-sweeping (20 samples each 

comprising 6 sweeps) was also carried out. The two main survey areas in which net-

sweeping was not performed were duplicate sites of the same habitat type as another 

transect along which net sweeping had been carried out. 
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Figure 6: An example of a pitfall method used in sampling ground – dwelling invertebrates such 

as ants, spiders and carbid beetles. 

8.2.2. Bat’s survey 

a) Visual inspection of roosts – potential daytime roosts were inspected during the transects 

walkthrough between survey sites for other faunal components (Figure 7). The visual 

inspection of roosts was restricted to the inspection for the presence of bats on mountain 

caves, building and tree found on the proposed MMSEZ location following the guideline 

from a study by Sowler and Stoffberg (2014). 

b) Bat detector (SM2) – Broadband bat detectors with a built-in recording capability were used 

to record all bat calls that were later identified to species or species-group level. Bat 

detectors mounted at potential roost for four nights and were removed on the fifth day. 

c) Mist netting – No capture method of bats (mist-netting/harp-trapping) were considered for 

bats sampling.  According to Sowler and Stoffberg (2014), capture methods are applicable 
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in situations where call identification requires clarification and or other standard techniques 

(roost surveys and activity surveys) cannot deliver a robust impact assessment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.singoconsulting.co.za/


www.singoconsulting.co.za     Page | 14  

 

 

Figure 7: Examples of roosting sites where Foliage-roosting bats, Hollow-roosting bats, and 

Crevice-roosting bats, make use of trees, building and in roofs gaps. 

8.2.3. Herpetofauna Survey  

Herpetofauna is referred to reptile and amphibian species at a certain locality. Method used to 

survey herpetofauna at the MMSEZ area includes direct observations of herpetofauna along the 

trail or paths, active search of herpetofauna around the study area which included moving of 

rocks or dead trees, and every snake trail, shaded skin or snakes and lizards encountered along 

the roads, path, rodent burrows, ponds, and termite mounds were recorded.  

8.3. IUCN Red Data species 

The threat status of all species collected and reviewed from datasets was carried out using the 

IUCN Red List database and South African National Biodiversity Institute’s Biodiversity 

Advisor (South African Animal Checklist). The aim of this exercise was to recorded species of 

conservation concern that may be impacted on by proposed the energy and metallurgical 

complex operations. It is important to note that, although the predicted impacts are mostly 

concerned with Red Data species, non-Red Data species will also benefit from the proposed 

mitigation measures as they share the same habitat and face similar potential impacts. The threat 

status classes below are distinguished amongst species that have been recorded in the proposed 

the energy and metallurgical complex location.  
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• LC: Least Concern  

• NT: Near Threatened  

• VU: Vulnerable  

• EN: Endangered   

• CR: Critically Endangered  

8.4. Ecological and Faunal Sensitivity Analysis  

The sensitivity of species (bats, invertebrate and herpetofauna) collected was based on the 

assessment of areas of endemism with the proposed MMSEZ location and the occurrence of 

species of conservation concern (threat status higher than least concern) (Table 2). High 

ecological and faunal sensitivity occurs where the area of endemism and species of conservation 

concern coexist. While areas that are holds no endemism value and has no species of 

conservation concern are classified as low ecological and faunal sensitive.  

 

Table 2: Faunal sensitivity rating and the description of each rating class used to assess species 

sensitivity status. 

Ecological and Faunal 

Sensitivity rating 

Description  

High These are sensitive habitats classified as areas of endemism, 

contain species conservation concern, and are characterized by 

high ecological integrity and their preservation is vital to 

achieving conservation targets within Southern Africa. These areas 

are characterized by a high diversity of endemic plant and animal 

species. These habitats have experienced limited levels of 

disturbance and contain range-restricted species that require these 

unique habitats for foraging and breeding. 

Medium These are partly sensitive systems with moderate ecological 

integrity, but containing species on conservation concern. These 

habitats have been impacted by anthropogenic disturbances, but 

this is relatively limited. These areas are characterized by limited 

niche diversity. These comprise of areas that need to remain intact 

to ensure the functioning of adjacent ecosystems and serves as 
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ecological corridors or portions of land that prevent the excessive 

fragmentation of natural faunal and floral populations.  

Low These are habitats that have been degraded and disturbed with 

limited ecological integrity and do not inhabit any species of 

conservation concern. Faunal diversity is dominated by species 

with generalist and adaptable habitat requirements.  

 

8.5. Impact Assessment Methodology 

Potential impacts of the proposed development on the MMSEZ were assessed per predetermined 

criteria to derive their most likely ecological impact in a situation where the corrective measures 

are absent. The most practical and necessary mitigation or corrective measures were then listed. 

If the proposed corrective measures can be fully implemented, then the impact severities will be 

re-evaluated. The significance of impact of the proposed the energy and metallurgical complex 

operations assessed using the criteria below: 

a) Extent 

The extent refers to the impact footprint. This would imply that if for example a narrow-

endemic species were to be lost entirely, then the extent would be global because that species 

would be lost to the world (Table 3). 

Table 3: Descriptors and scoring for the extent of an impact. 

Descriptors Definitions Score 

Local The impact extends beyond the footprint of the site, 

to include the immediately adjacent and 

surrounding areas.  

2 

Regional The impact includes the greater surrounding area 

within which the site is located.  

3 

National  The scale/extent of the impact is applicable to the 

Republic of South Africa.  

4 

Global  The scale /extent of the impact is global (i.e., world-

wide).  

5 
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b) Duration 

The duration is the period for which the impact would be manifest. Importantly, the concept of 

reversibility is taken into consideration: the longer the impact endures, the less likely is the 

reversibility of the impact (Table 4). 

Table 4: Descriptors and scoring for the duration of an impact. 

Descriptors Definitions Score 

Short term  The impact continues to manifest for a period of between 1-5 

years.  

2 

Medium term  The impact continues to manifest for a period of 5-15 years.  3 

Long term  The impact will cease after the operational life of the activity.  4 

Permanent  The impact will continue indefinitely.  5 

 

c) Magnitude 

The magnitude is the measure of the potential severity of the impact on the 

associated environment. As with duration, the concept of reversibility should be considered 

when considering the magnitude of the potential impact (Table 5). 

 

Table 5: Descriptors and scoring for the magnitude of an impact. 

Descriptors Definitions Score 

Minor  Minor impact - a minor impact on the environment and processes 

will occur.  

2 

Low  Low impact - slight impact on ecosystem pattern, process, and 

functioning.  

4 

Moderate Valued, important, sensitive, or vulnerable systems or 

communities are negatively affected, but ecosystem pattern, 

process and functions can continue albeit in a slightly modified 

way. 

6 

High The environment is affected to the extent that the ecosystem 

pattern, process, and functions are altered and may even 

temporarily cease. Valued, important, sensitive, or vulnerable 

8 
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systems or communities are substantially affected. 

Very High The environment is affected to the extent that the ecosystem 

pattern, process, and functions are destroyed and may 

permanently cease. 

10 

 

d) Probability of occurrence 

The probability of occurrence is the likelihood of the impact manifesting. Although the 

term probability may be regarded as having a very specific mathematical and/ or statistical 

connotation, in the context of this assessment it does not imply an accurate empirically or 

mathematically defined expression of risk (Table 6). 

 

Table 6: Descriptors and scoring for the probability of occurrence of an impact. 

Descriptors Definitions Score 

Very improbable 

/ Rare 

Where it is highly unlikely that the impact will occur, either 

because of design or because of historic experience 

1 

Low probability Improbable – where the impact is unlikely to occur (some 

possibility), either because of design or historic experience. 

2 

Medium 

probability 

There is a distinct probability that the impact will occur (≤ 50% 

chance of occurring) 

3 

Highly Probable Most likely that the impact will occur (51 – 90% chance of 

occurring)  

4 

Definite The impact will occur regardless of any prevention or mitigating 

measures (>90% chance of occurring). 

5 

 

e)  Significance weighting 

The significance of an impact is derived through combining ratings of all criteria as follows 

(Table 7):  

 

Significance = (Extent + Duration + Magnitude) x Probability  
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Table 7: Descriptors for the significance score of an impact. 

Descriptors Definitions Score 

Low The perceived impact will not have a noticeable negative influence 

on the environment and is unlikely to require management 

intervention that would incur significant cost, or  

The perceived impact is considered acceptable and would not have 

a direct influence on the decision to develop, whilst the 

implementation of recommended mitigation measures 

recommended. 

0 – 29 

Medium The perceived impact is likely to have a negative effect on the 

receiving ecosystem and is likely to influence the decision to 

approve the activity.  Implementation of mitigation measures is 

required, as is routine monitoring to ensure effectiveness of 

recommended mitigation measures.  

30-60 

High The perceived impact will have a significant impact on the 

receiving ecosystem and will likely have an influence on the 

decision-making process. Strict implementation of mitigation 

measures as provided is required, and strict monitoring and high 

levels of compliance and enforcement in respect of the impact in 

question are required.  

61 – 90 

Possible 

Fatal Flaw 

The impact on the receiving ecosystem is considered of high 

significance and likely to be irreversible, and therefore highly likely 

to result in a fatal flaw for the project. Alternatives to the proposed 

activity are to be investigated as impact will have an influence on 

the decision-making process.  

91 - 100 
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9. Results 

9.1. Faunal Survey  

9.1.1. Invertebrate Survey 

A total of 23 species of invertebrates from 17 genera were collected (Table 8 and Figure 8). 

These included ants (genera (3) and species (5)), beetles (genera (5) and species (5)), butterflies 

& moths (genera (6) and species (5)), centipedes (genera (1) and species (1)), millipedes (genera 

(1) and species (1)), crickets (genera (1) and species (1)), spiders (genera (4) and species (4)) and 

grasshopper (genera (1) and species (1)). Apart from the invertebrate survey undertaken for the 

current study, several studies have indicated some considerable diversity of invertebrate species. 

The first published checklist of the major ground-dwelling beetle families (Carabidae, 

Tenebrionidae and Scarabaeidae) occurring in the VBR including the vegetation units of the 

proposed MMSEZ and areas neighboring the MMSEZ location indicated that a total number of 

113 species of beetles are adapted to these semi-arid conditions (Schoeman et al., 2018, 2019). 

Though no spiders were recorded during the field survey of the current study, literature 

assessment noted that Soutpansberg Mountains (which includes some parts of the MMSEZ) have 

been identified as biodiversity hotspots with high levels of endemism for certain spider taxa and 

1 species protected under the IUCN category (Foord et al., 2020; Foord et al., 2015). A study of 

ants in western Soutpanberg mountans within the VBR has recorded 130 species in 38 genera 

and 6 subfamilies (Munyai and Foord, 2015).  

 

Table 8: A list invertebrate species that were recorded during the field survey and the threat 

status. 

Family/Sub-

Family 
Genus Species Name 

Threat Status 

(IUCN Red 

List) 

Threat Status 

(Regional) 

Ants 

Myrmycinae Tetramorium 
Tetramorium 

setuliferum 

Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

  Tetramorium 

setigerum 

Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

  Tetramorium sp. 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Formicidae Lepisiota Lepisiota capensis  
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 
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 Solenepsis Solenepsis sp. 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Beetles 

Gyrinidae Dineutus Dineutus sublineatus 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Carabinae  Calosoma calosoma sp. 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Scarabaeidae Heteronitis Heteronitis castelnaui 
Least Concern 

(LC) 

Not Evaluated 

(NE) 

 Anachalcos Anachalcos convexus 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Coccinellidae Exochomus Exochomus flavipes 
Not Evaluated 

(NE) 

Not Evaluated 

(NE) 

Butterflies 

Pieridae Colotis Colotis euippe 
Not Evaluated 

(NE) 

Not threatened 

(NT) 

Nymphalinae 

Junonia 

Charaxes 

jasius 

Junonia hierta 
Least Concern 

(LC) 

Not threatened 

(NT) 

Pieridae Colotis Colotis regina 
Least Concern 

(LC) 

Not threatened 

(NT) 

Charaxinae Charaxes Charaxes jasius 
Least Concern 

(LC) 

Not threatened 

(NT) 

Biblinae Byblia Byblia ilithyia 
Least Concern 

(LC) 

Not threatened 

(NT) 

Centipedes & Milipedes 

Scolopendridae Ethmostigmus 
Ethmostigmus 

trigonopodus  

Not Evaluated 

(NE) 

Not evaluated 

(NE) 

Spiders 

Araneidae Trichonephila 
Trichonephila 

senegalensis 

Least Concern 

(LC) 

Not evaluated 

(NE) 

Salticidae Stenaelurillus Stenaelurillus guttiger 
Not Evaluated 

(NE) 

Not evaluated 

(NE) 

Gnaphosidae Nomisia Nomisia varia 
Not Evaluated 

(NE) 

Not evaluated 

(NE) 

 Zelotes Zelotes tuckeri 
Not Evaluated 

(NE) 

Not evaluated 

(NE) 
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Crickets, Grasshoppers And Locusts 

Acrididae Nomadacris 

Nomadacris 

septemfasciata 

(Serville, 1838) 

Not evaluated  

(NE) 

Not evaluated 

(NE) 

Mantid 

 

Mantidae Sphodromantis 
Sphodromantis 

gastrica (Stal, 1858) 

Not evaluated  

(NE) 

Not evaluated 

(NE) 
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Figure 8: a) Species that were caught using various methods including: a) ants, b) ground-

dwelling species of beetle; c) butterfly during the MMSEZ field survey. 

9.1.2. Bats Survey 

No bat species was captured during the visual inspection of roosts. However, strong evidence 

from the acoustic methods recorded confirmed the presence of 12 bats of species including one 

species under the Near Threatened category of the IUCN Redlist data. There were fresh bats 

faeces that were observed at some of the sites where of bats roosts (Figure 9). Our desktop 

assessment showed that a study which was conducted in a location (Venetia Limpopo Nature 

Reserve) which is close to the proposed MMSEZ location found that there are 22 species of bats 

that occur (Taylor et al., 2020). 

Table 9: List of bats species recorded during field work. 

Common Name Species Name 
Threat Status 

(IUCN Red List) 

Threat 

Status 

(Regional) 

Cape Serotine Bat Neoromicia capensis Least Concern 
Least 

Concern 

Long-tailed House Bat Eptesicus hottentotus Least Concern 
Not evaluated 

(NE) 

Banana pipistrelle Bat Neoromicia nanas Least Concern Not evaluated 
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(NE) 

Zulu Serotine Bat Neoromicia zuluensis Least Concern 
Least 

Concern 

Kuhl's Pipistrelle Bat Pipistrellus hesperidus Least Concern 
Not evaluated 

(NE) 

Rusty Pipistrelle Bat Pipistrellus rusticus Least Concern Least Concern 

African Yellow Bat Scotophilus dinganii Least Concern 
Not evaluated 

(NE) 

Ansorge's Free-tailed 

Bat 
Chaerephon ansorgei Least Concern Least Concern 

Little Free-tailed Bat Chaerephon pumila Least Concern Least Concern 

Angolan Free-tailed Bat Mops condylurus Least Concern Least Concern 

Mauritian Tomb Bat Taphozous mauritianus Least Concern Least Concern 

Smithers's horseshoe Bat Rhinolophus smithersi Near Threatened 
Not evaluated 

(NE) 

 

 

Figure 9: Examples of faeces from bats species recorded found at roosting sites during the field 

survey. 
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9.1.3. Herpetofauna Survey 

The total of 17 species of herpetofauna were recorded in the proposed MMSEZ area during the 

field survey as listed in table 10 below. All the recorded 17 species (e.g., Figure 10) include 

reptiles which are listed in the Least Concern category per the IUCN Redlist Data. However, 

there are about 49 herpetofauna species including five frogs and 44 reptiles which are listed to 

occur in the QDS 2229DB in which MMSEZ area fall under - per the ADU database search. 

Only two species in the QDS 2229DB area are listed in the Red Data list.   

Table 10: List of herpetofauna species recorded during field survey. 

Common Name Species Name 
Threat Status 

(IUCN Red 

List) 

Threat 

Status 

(Regional) 

Southern African Python Python niloticus Least Concern Least Concern 

Spotted Bush Snake Philothamnus 

semivariegatus 

Least Concern Least Concern 

Puff Adder Bitis arietans Least Concern Least Concern 

Pointed Thick-toed Gecko Pachydactylus punctatus Least Concern Least Concern 

Common Tropical House Gecko Hemidactylus mabouia Least Concern Least Concern 

Common Dwarf Gecko Lygodactylus capensis Least Concern Least Concern 

Turner’s Gecko Chondrodactylus turneri Least Concern Least Concern 

Variable Skink Trachylepis varia Least Concern Least Concern 

Rainbow Skink Trachylepis magaritifer Least Concern Least Concern 

Striped Skink Trachylepis striata Least Concern Least Concern 

Ornate Sandveld Lizard Nucras ornata Least Concern Least Concern 

Holub’s Sandveld Lizard Nucras holubi Least Concern Least Concern 

Bushveld Lizard Heliobolus lugubris Least Concern Least Concern 

Peter’s Ground Agama Agama armata Least Concern Least Concern 

Common Flat Lizard Platysaurus intermedius 

rhodesianus 

Least Concern Least Concern 

Leopard Tortoise Stigmochelys pardalis Least Concern Least Concern 

Spotted Sand Lizard Pedioplanis lineoocellata 

lineoocellata  

Least Concern Least Concern 
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FIGURE 10: EXAMPLES OF REPTILE SPECIES THAT WERE RECORDED DURING THE SURVEY . 

 

9.2. Species Sensitivity Mapping 

The species sensitivity mapping exercise was carried out based on the field surveys data of this 

current assessment. Only one species in the invertebrate group (Rhinolophus smithersi) occurred 

the endemic area which is an area of both high diversity of endemic plant and animal species, 

and conservation priority (Table 11 and Figure 11). Since Rhinolophus smithersi is a species of 

concern or conservation (IUCN threat status: Near Threatened) and occurring in an area of 

conservation priority, this species and the habitat where it was found are considered of highly 

sensitive to disturbance. No other species of concern (invertebrate or herpetofauna) was found 

within the proposed MMSEZ location, and their habitats are not within the area of conservation 

priority (endemic area), and thus are considered low sensitive species. The sensitivity ratings are 

summarized in Table 15 and map of the sensitive bat species is shown below (Figure 11). 

 

Table 11: Summary of sensitivity ratings of species (bats, invertebrate and herpetofauna) found 

in the proposed MMSEZ location. 

Species Group  Endemic Area 

No. of Species of 

concern in Endemic 

Area 

Sensitivity rating 

Invertebrate 

Soutpansberg 

Mountain 1 High 

Bats Soutpansberg 0 Low 
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Mountain 

Herpetofauna 

Soutpansberg  

Mountain 0 Low 

 

 

Figure 11: The map showing the high and low ecological sensitivity areas in the MMSEZ 

location. 

 

9.3. Ecological Assessment Impact  

The potential ecological impacts resulting from the energy and metallurgical project of the 

proposed Makhado-Musina SEZ were identified for invertebrate, bats, and herpetofauna and are 

listed in the subsection below (Table 12). The significance of each of the mentioned impacts has 

been assessed in terms of their extent, duration, magnitude and probability. The reversibility of 
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the impact as well as the irreplaceability of resource loss in the absence of any mitigation 

measures was identified. The mitigation measures for all identified impacts are provided in this 

impact assessment section of this report.   

9.3.1. Invertebrate Impact Assessment  

Table 12: Potential Impacts invertebrate from the construction and operational phase of the 

MMSEZ project 

a) Loss of natural vegetation, sensitive areas, and natural habitat for invertebrates.   

 

Impact Phase: During construction  

Possible Impact  Loss of natural vegetation, sensitive areas and natural habitat for 

invertebrates.   

Type of Impact Direct Impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 3 4 6 5 
High  

(61-90) 

Can the impact be reversed? No 

Will impact cause irreplaceable loss of resources? Yes 

Can impact be avoided, managed, or mitigated? Yes 

Impact mitigation measures: 

• A buffer zone of at least 100 m is recommended to minimize the movement of species into 

the construction camps. 

• All species of concern should be relocated prior the commencement of site clearing. 

• The Musina Mopane Bushveld and its ecological services including the provision of the 

Mapone worms as food security will be permanently lost, altervative breeding sites and 

harvesting site should be provided. 

• No operation of equipment or personnel should be allowed outside of the confines of the 

construction camps. This aims to minimize, where possible avoid the loss of sensitive 

natural habitat. 

• The use of previously or already disturbed areas should be prioritized and where possible 

retain as much natural vegetation or habitat. 

• The construction footprint must be surveyed and demarcated prior to construction 

commencing to ensure that there is no unnecessary loss of natural vegetation.  
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• Where vegetation has been cleared, site rehabilitation in terms of soil stablisation and 

revegetation must be undertaken. 

 

b) The loss of ecosystem services and role such as pollination, decomposition and energy 

cycling facilitated by invertebrate’s species. 

 

Impact Phase: During construction 

Possible Impact  The loss of ecosystem services and role such as pollination, decomposition 

and energy cycling facilitated by invertebrate’s species. 

Type of Impact Indirect Impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 3 4 8 5 
Medium 

(30-60) 

Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed or mitigated? Yes 

Impacts mitigation measures: 

 

• A buffer zone of at least 100 m is recommended to that the movement of species into the 

construction camps is kept at a minimal. 

• Ensure that the area is fenced off to limit the movement of species into the construction areas. 

• Prioritizing the use previously disturbed areas or existing roads where possible, avoiding the 

damage and/or loss of the sensitive areas.  

• Where sensitive areas cannot be avoided, ecological offsetting should be carried out to 

minimize the loss of natural habitat. Ecological offsetting is crucial as there are invertebrates 

that depend on vegetation for food and/or shelter such as orb weaving spiders.  

 

 

 

 

c) Habitat fragmentation and species loss. 
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Impact Phase Post-construction (operation phase) 

Possible Impact  Habitat fragmentation and species loss. 

Type of Impact Direct and indirect impact  

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 2 5 8 5 
High  

(61-90) 

Can the impact be reversed? No 

Will impact cause irreplaceable loss of resources? Yes 

Can impact be avoided, managed, or mitigated? Yes 

Impact mitigation measures: 

 

• Committing to ensuring that there is environmental awareness training is held prior and 

during construction operations are held. Where possible, all the protected species should be 

relocated. 

• Ensuring that the noise levels are reduced as invertebrates are more likely to be affected by 

anthropogenic noise. 

• Prioritizing the use previously disturbed areas or existing roads where possible, to 

minimize the fragmentation and loss of the natural environment. Furthermore, the width of 

the roads should be kept to a minimum. 

 

d) Pollution (air, water, and soil) of the natural environment which will compromise the 

health of invertebrate populations. 

Impact Phase: Operation phase 

Possible Impact Pollution (air, water, and soil) of the natural environment which will 

compromise the health of invertebrate populations.  

Type of Impact Direct Impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 3 5 10 5 
High 

(61-90) 

Can the impact be reversed?  No  
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Will impact cause irreplaceable loss of resources?  Yes  

Can impact be avoided, managed, or mitigated? Yes  

Impact mitigation measures: 

• Employing waste-recycling methods and techniques that will minimize waste 

disposal.   

• Ensuring that there is a proper waste management plan in place prior to the 

commencement of the project.  

• Strict adherence to both national and international emission regulation should be 

exercised.  

• The disposal of hazardous waste should be monitored and be in line with the 

disposal regulations put in place.  

 

e) Continuous disturbance to the natural environment during the operation phase might lead 

to loss of some species that were previously not threatened.   

 

Impact Phase: Operation phase 

Possible Impact  Continuous disturbance to the natural environment during the operation 

phase might lead to loss of some species that were previously not 

threatened.   

Type of Impact Cumulative impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 
2 4 8 4 

Medium 

 (30-60) 

Can the impact be reversed?  No  

Will impact cause irreplaceable loss of resources?  Yes  

Can impact be avoided, managed, or mitigated? Yes  

Impact mitigation measures 

• There should be a biodiversity action plan in place addressing the impacts.  

• No unmonitored human interaction with the natural environment outside the construction 

camps should be permitted, as this could lead to further disturbance.  

• Prioritizing environmental awareness training. 

• Strict regulations should be put in place to controls hazardous waste generation and 

disposal, speed limits, and noise levels.  

http://www.singoconsulting.co.za/


www.singoconsulting.co.za     Page | 32  

 

 

9.3.2. Bats Impacts Assessment  

Table 13: Potential impacts on bats from the construction and operational phase of the MMSEZ 

project. 

a) Destruction of habitat, roost and decrease of abundance of bat species in the site. 

 

Impact Phase: Construction  

Possible Impact: Destruction of habitat, roost and decrease of abundance of bat species in 

the site. 

Type of Impact Direct and indirect 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculations 2 4 8 5 
High                             

(61– 90) 

Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed, or mitigated? Yes 

Impact mitigation measures: 

 

• The MMSEZ project complex must be constructed with the sparing of some tress and 

artificial caves which will provide roosts for bats.  

• Constructions should be executed with a minimal removal of the limited vegetation 

which is left in the site. 

• Insectivorous bats roosts also in water bodies and riparian vegetation (Sirami et al., 

2013), this should be prioritized. 

• Bats uses tress and other areas of refuge for protection from predators, increasing their 

roosts potential can increase their abundance. 

• The construction footprint must be surveyed and demarcated prior to construction 

commencing to ensure that there is no unnecessary loss of natural vegetation outside the 

approved road upgrade footprint. 
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b) Roost disturbance and habitat modification. 

Impact Phase: Construction  

Possible Impact: Roost Disturbance and Habitat Modification 

Type of impact Direct and Indirect 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculations 2 4 10 5 High 

(61-90) 

Can the impact be reversed?  Yes 

Will impact cause irreplaceable loss of resources?  No 

Can impact be avoided, managed or mitigated? Yes 

Impact mitigation measures: 

 

• Allow open structures thatched game hides, culverts under roads and the eaves of 

buildings that are frequently used as night roosts to be accessible. 

• Avoid disturbing various places such as crevices and trees where bats roosts (Monadjem 

et al., 2010).  

• Ensuring that the noise, light and water pollutions (notably from processing and heavy 

machinery) are reduced as bats are more likely to be affected by these factors. 

• Habitat modification can lower bats activity or ecological services such as pollination and 

removal of smaller alien insects due to lower vegetation cover if vegetation is 

significantly removed, this should be avoided. 

• Where vegetation has been cleared, site rehabilitation in terms of soil stabilization and 

revegetation must be undertaken. 

 

 

 

c) Bat mortality during foraging and migration 

Impact Phase: Operation 

Possible Impact : Bat mortality during foraging and migration  

Type of Impact: Indirect and cumulative 
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Rating Criteria Extent Duration Magnitude Probability Significance 

Calculations 
2 2 8 5 

Medium 

(30-60) 

Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed or mitigated? Yes 

Impact mitigation measures: 

 

• Apply acoustic monitoring of bats species to monitor bat mortality and activity rates. 

• The vegetation near water bodies should not be destroyed as insectivorous bats forages 

on insects which are vastly found near those water bodies and such vegetation acts as 

corridors during bats migration. 

• Avoid areas that are more frequently used by bats such as roosting sites where bats use 

trees for hanging from branches while also using clumps of leaves to hide and feed. 

 

9.3.3. Reptiles Impacts Assessment  

Table 14: Potential impacts on bats from the construction and operational phase of the MMSEZ 

project. 

a) Habitat Fragmentation causing patches that will results in species loss and disturb 

pathways or corridor between habitats during the construction of the various plants. 

 

Impact Phase: Construction phase 

Possible Impact 

Habitat Fragmentation causing patches that will results in species loss and 

disturb pathways or corridor between habitats during the construction of 

the various plants. 

Type of Impact Direct Impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 2 4 8 5 
High 

(61-90) 
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Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed or mitigated? Yes 

Impact mitigation measures: 

• Avoid maximizing the road width which might have a huge impact on the reptile species 

present on the road edge. 

• Ensure that all equipment and workers remain in construction areas, already available 

roads, and paths. 

• Ensure that there is environmental education/awareness of reptiles before construction 

begins. 

• Minimize habitat fragmentation and species loss through using already disturbed areas 

and already available roads and paths. 

 

b) Habitat destruction and loss of sensitive species. 

 

Impact Phase: Construction phase 

Possible Impact  Habitat destruction and loss of sensitive species. 

Type of Impact Direct impact 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 2 4 8 5 
High 

(61-90) 

Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed or mitigated? Yes 

Impact mitigation measures: 

• Educate people involved to identify harmless reptiles and foster capture, 

translocation/relocation of reptile’s species from the construction areas to areas where 

there is limited or no development within the MMSEZ. 

• Ensure that an area prevented for reptile species ecological system is fenced to avoid 
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reptiles moving into construction areas. 

• Most reptile species are habitat specialists, and they are very sensitive to habitat 

destruction and degradation (Troy et al., 2016). Therefore, a mitigation measure to 

reduce this is to protect the integrity of the ecological systems where there is limited or 

no development within the MMSEZ or creating a new reptile habitat where there is no 

development. 

• All temporarily impacted areas must be rehabilitated back to their original condition. 

Only topsoil from the immediate area must be used for rehabilitation.  

 

c) Loss of reptile species through road kills and displacement of species from their natural 

habitat because of noise and other pollution types related to the energy and metallurgical 

cluster proposed for the MMSEZ. 

Impact Phase: Operational and post operational phase 

Possible Impact 

Loss of reptile species through road kills and displacement of species from 

their natural habitat because of noise and other pollution types related to the 

energy and metallurgical cluster proposed for the MMSEZ. 

Type of Impact  Direct, indirect, and cumulative impacts 

Rating Criteria Extent Duration Magnitude Probability Significance 

Calculation 2 4 8 5 
High 

(61-90) 

Can the impact be reversed?  No 

Will impact cause irreplaceable loss of resources?  Yes 

Can impact be avoided, managed, or mitigated? Yes 

Impact mitigation measures: 

• Ensure that there is less noise and other pollution types to avoid some displacement of 

habitat specialist from their protected habitats within the MMSEZ. This will also address 

cumulative impacts from metals that will disturb the natural habitats. 

• Ensure that there is seasonal survey of reptile presents in the area to track if the species 

richness is increasing or decreasing.  

• Rehabilitate altered vegetation patches to allow migrating corridors for reptiles. 

• Develop rehabilitation plans with an aim of restoration of natural habitat that have been 
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disturbed with the main focus on altered areas such a hilltop. 
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10. Summary of recommendations for mitigation of impact 

The following points outline various mitigation measures are recommended in order to address 

the potential impacts that may arise from the proposed MMSEZ project: 

 

10.1. Loss of Ecological habitats and ecological services 

• The construction footprint must be surveyed and demarcated prior to construction 

commencing to ensure that there is no unnecessary loss of natural vegetation outside the 

approved road upgrade footprint.  

• Where vegetation has been cleared, site rehabilitation in terms of soil stabilization and 

revegetation must be undertaken.  

• Develop and implement environmental awareness programme which emphasizes faunal 

biodiversity issues such as road kills, damage to habitat, etc.  

• Ensure compliance to environmental sustainability is achieved and any contravention should 

then be followed by appropriate disciplinary action. 

 

10.2. Rehabilitation of disturbed areas 

• A rehabilitation plan should be compiled and implemented in an attempt to imitate natural 

processes and reinstate natural ecological functioning. 

• All impacted areas must be rehabilitated back to their original condition using the natural 

route. 
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11. Conclusion 

The aim of this report is to conduct a baseline assessment on the bats, invertebrate and 

herpetofauna in the proposed area for the development of the metallurgical cluster. Based on this 

baseline, a description and evaluation of the potential impacts of the project on bats, invertebrate 

and herpetofauna was provided. A combination of methods such as active searches, acoustic 

monitoring, pitfall trapping, net-sweeping, visual inspection of roosts and direct observation 

were employed to assess the faunal biodiversity. These sampling methods were employed 

throughout the study area, covering a range of available faunal habitats. Assessment of the 

invertebrate fauna included key groups such as ants, butterflies, beetles, scorpions, bats and 

reptiles.  Direct loss of natural vegetation serving as habitat and sensitive species, largely due to 

the construction of infrastructure and operating plants covering a large area (over 6000 ha) is one 

of the major identified impact. This is followed by the permanent loss of ecological services 

provided by the Musina Mopane Bushveld including the provision of the Mapone worms as food 

security. It is expected that increased levelx of noise, light, and water pollutions (notably from 

processing and heavy machinery) will cause alteration in species behavior and activity as species 

are more likely to be affected by these factors. 

 

It is therefore suggested that the proposed MMSEZ project be planned and implemented in ways 

that will ensure minimum disturbance and impact on associated faunal species as much as 

possible. Mitigation measures are thus provided as recommendations for reducing impacts to 

faunal biodiversity, however, the measures will need to be detailed in the environmental 

management plan and awareness programme for the project. 
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Executive summary 

 
Singo Consulting has been appointed by Musina-Makhado Special Economic Zone to 

undertake the specialist wetland assessment study in terms of the National Environmental 

Management Act (NEMA) (Act 107 of 1998) as amended and the associated Regulations (No 

R. 544 and No R. 545), states that prior to any development taking place within a wetland or 

riparian area, an environmental authorisation process needs to be followed.  

The proposed Musina-Makhado SEZ Southern Development Area is to focus on Energy and 

Metallurgical processing, Agro-processing, Petrochemicals, and Logistics. The energy and 

metallurgical complex will initially comprise a power plant, steel plant, stainless steel plant, 

coking plant, ferrochrome plant, ferromanganese plant, ferrosilicon plant, pig iron metallurgy 

plant and lime plant. 
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1 Introduction 

 

This report refers to the study area “Musina-Makhado Special Economic Zone (MM-SEZ) 

Southern Development Area”. The proposed development aims at accelerating economic 

growth, attracting foreign and domestic direct investment, expanding the manufacturing 

sector and mineral beneficiation, as well as creating employment in the region, which is 

currently faced with high levels of poverty, unemployment, and underdevelopment. 

The proposed Musina-Makhado SEZ Southern Development Area is to focus on Energy and 

Metallurgical processing, Agro-processing, Petrochemicals, and Logistics. The energy and 

metallurgical complex will initially comprise a power plant, steel plant, stainless steel plant, 

coking plant, ferrochrome plant, ferromanganese plant, ferrosilicon plant, pig iron metallurgy 

plant and lime plant. 

 

1.1 Site Location and Description 

 

The proposed area for the development of the Musina-Makhado SEZ is approximately 40km 

south of Musina and 30km from Makhado along the N1 in the Limpopo Province is to be 

developed on the following cadastral farms: 

➢ Antrobus 566 MS 

➢ Battle 585 MS 

➢ Dreyer 526 MS  

➢ Joffre 584 MS 

➢ Lekkerlag 580 MS 

➢ Steenbok 565 MS 

➢ Somme 611 MS  

➢ Van der Bijl 528 MS 

The proposed Musina-Makhado SEZ Southern Development Area is to focus on Energy and 

Metallurgical processing, Agro-processing, Petrochemicals, and Logistics. The energy and 

metallurgical complex will initially comprise a power plant, steel plant, stainless steel plant, 

coking plant, ferrochrome plant, ferromanganese plant, ferrosilicon plant, pig iron metallurgy 

plant and lime plant. 
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Figure 1: Locality Map of the proposed development 

 

1.2 Aim of the study 

 
The aims of the study are to: 

➢ Identify all surface water features in the vicinity of the proposed Energy and 

Metallurgical processing, Agro-processing, Petrochemicals, and Logistics projects. 

➢ Assess the impact of the proposed Energy and Metallurgical processing, Agro-

processing, Petrochemicals, and Logistics projects on identified surface water 

resources in the vicinity of the development. 

➢ Recommend suitable mitigation measures. 

 

2 Terms of Reference 

 
➢ Delineation of all wetland and riparian features along the proposed Energy and 

Metallurgical processing, Agro-processing, Petrochemicals, and Logistics development 

according to “DWA (Department of Water Affairs, 2005): A Practical Guideline 

Procedure for the Identification and Delineation of Wetlands and Riparian Zones”.  
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➢ Classification of wetland features according to the Classification System for Wetlands 

and other Aquatic Ecosystems in South Africa as defined by Ollis et al., 2013.  

➢ Define the wetland services provided by the resources according to the method of 

Kotze et al., 200 Delineation of all wetland and riparian features along the proposed 

Energy and Metallurgical processing, Agro-processing, Petrochemicals, and Logistics 

development according to “DWA (Department of Water Affairs, 2005): A Practical 

Guideline Procedure for the Identification and Delineation of Wetlands and Riparian 

Zones”. 

➢ Classification of wetland features according to the Classification System for Wetlands 

and other Aquatic Ecosystems in South Africa as defined by Ollis et al., 2013. 

➢ Define the wetland services provided by the resources according to the method of 

Kotze et al., 2009. 

➢ Assess the wetland health according to the resource directed measures guideline as 

defined by Macfarlane et al., (2009) as well as the procedure for the assessment of the 

Index of Habitat Integrity (IHI) status by Kleynhans (1996), to obtain the Present 

Ecological State (PES) of the wetland feature and riparian features. 

➢ Determination of the Ecological Importance and Sensitivity (EIS). 

➢ Assess the wetland health according to the resource directed measures guideline as 

defined by Macfarlane et al., (2009) as well as the procedure for the assessment of the 

Index of Habitat Integrity (IHI) status by Kleynhans (1996), to obtain the Present 

Ecological State (PES) of the wetland feature and riparian features.  

➢ Determination of the Ecological Importance and Sensitivity (EIS).  

➢ Advocate a Recommended Ecological Category (REC) for the features based on the 

findings of the EIS assessment.  

3 Legislative Contextualization 

 

National Environmental Management Act 

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

associated Regulations (No R. 544 and No R. 545), states that prior to any development taking 

place within a wetland or riparian area, an environmental authorisation process needs to be 

followed. This could follow either the Basic Assessment Report (BAR) process or the 

Environmental Impact Assessment (EIA) process depending on the scale of the impact. 
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National Water Act (NWA)  

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  

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

➢ The rehabilitation of the water resource Watercourse means –  

(a) a river or spring;  

(b) a natural channel in which water flows regularly or intermittently;  

(c) a wetland, pan, lake or dam into which, or from which, water flows;  

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a 

watercourse as defined in the National Water Act, 1998 (Act No. 36 of 1998); and a reference 

to a watercourse includes, where relevant, its bed and banks 

 
The National Environmental Management Biodiversity Act (NEMBA 2004) 

The National Environmental Management Biodiversity Act (NEMBA 2004) provides for the 

management and conservation of South Africa’s biodiversity within the framework of the 

NEMA, the protection of species and ecosystems that warrant national protection and the use 

of indigenous biological resources in a sustainable manner, amongst other provisions. 

Furthermore, NEMBA states that the loss of biodiversity includes inter alia the loss of biodiversity 

after all measures to avoid, reduce or remedy biodiversity loss have been taken, residual 

impacts remain, and these are predicted to be medium to high.  

Conservation of Agricultural Resources Act, 1983 and Section 28 of the National Environmental 

Management Act, 1998) 

Conservation of Agricultural Resources Act, 1983 and Section 28 of the National Environmental 

Management Act, 1998): defines weeds as alien plants, with no known useful economic 

purpose that should be eradicated. Invader plants, also considered by the Act, can also be 

of alien origin but may serve useful purposes as ornamental plants, as sources of timber, or 

other benefits such as medicinal uses. These plants need to be managed and prevented from 

spreading. 

The National Water Act and Riparian Areas  

Riparian habitat is afforded protection under the National Water Act in a number of ways. 

Firstly, reference in the National Water Act to a watercourse includes its banks, on which 
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riparian habitat is encountered. Riparian areas are thus afforded the same degree of 

protection as the riverbeds and channels alongside which they occur. Riparian habitat is also 

important in the context of resource quality objectives that are a critical part of the Act.  

In terms of Section 13(1) of the Act resource quality objectives must be determined for every 

significant water resource and are a central part of data type specifications relating to 

national monitoring systems and national information systems as determined in Section 137(2) 

and Section 139(2) of the Act respectively. Under Section 27 of the Act resource quality 

objectives must be considered in the issuing of any licence or general authorisation and form 

a critical part of the duties of catchment management agencies.  

The purpose of resource quality objectives in the Act is to establish clear goals relating to the 

quality of the water resources. Resource quality is important in the context of riparian habitat 

as resource quality as defined in the Act means the quality of all aspects of a water resource 

and includes the character and condition of the riparian habitat. In terms of Section 26(4) of 

the Act, the need for the conservation and protection of riparian habitat must be considered 

in the determination and promulgation of regulations under the Act.  

3.1 Definition of terms 

 

3.1.1 Hydrology 

 
In this context the National Water Act is used as a guideline. The Act includes a number of 

features under the definition of water resources, i.e., watercourses, surface waters, estuaries, 

and aquifers. The latter two do not apply in the context of this study as estuaries are marine 

features and this report does not consider groundwater, thus surface waters and watercourses 

are applicable in this context. The Act defines a watercourse as, inter alia: 

➢ 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. 

3.1.2 Riparian Zone 

 
The National Water Act defines riparian habitat as: 

“The physical structure and associated vegetation of the areas associated with a watercourse 

which are commonly characterised by alluvial soils, and which are inundated or flooded to 

an extent and with a frequency sufficient to support vegetation of species with a composition 

and physical structure distinct from those of adjacent land areas” 
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As detailed in the then Department of Water Affairs and Forestry (DWAF, now DWA) 2005 

guidelines for the delineation of wetlands and riparian areas, riparian areas typically perform 

important ecological and hydrological functions, some of which are the same as those 

performed by wetlands. It is thus important that both wetlands and riparian areas be taken 

into consideration when making mandatory management decisions affecting water resources 

and biodiversity (DWAF, 2005). 

3.1.3 Wetland 

 
The National Water Act defines a wetland as: 

“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.” 

This definition alludes to a number of physical characteristics of wetlands, including wetland 

hydrology, vegetation, and soil. The reference to saturated soil is important, as this is the most 

important factor by which wetlands are defined. 

4 Baseline Environment 

 

4.1 Topography 

 
The topology of the area is illustrated below by Figure 2. A topographical map shows the 

physical features of the land. Besides just showing landforms such as mountains and rivers, the 

map also shows the elevation changes of the land. The topographical map illustrates the 

Musina-Makhado SEZ site is located across a reginal watershed between the quaternary 

catchment A71K to the north and A80F to the south as. Topographically, water flow and 

movement will be predominantly away from the site and not towards it. 
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Figure 2: Topology within the project area 

4.2 Hydrology 

 

Figure 3 below is a hydrological map illustrating Flat wetland, Seep wetland, and Valleyhead 

wetland mapped within project area. During assessment, only two seep wetlands was found 

with water and the rest of the wetlands type was dry. All the wetlands found within the 

project area will be buffered as no-go area 100m. In terms of the NWA, the following is 

applicable:  

➢ No activity may therefore take place within a watercourse unless it is authorised by 

the DWA.  

➢ Any area within a wetland or riparian zone is therefore excluded from development 

unless authorisation is obtained from the DWA in terms of Section 21 (c & i). 
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Figure 3: Hydrology within the project area 

 

4.3 Catchment 

 
The regional hydrological setting of the project site is indicated in Figure 4. The proposed 

project area is in the Limpopo Water Management Area (WMA). The main quaternary 

catchment is A71K with the farms that falls within the A80F. 

In terms of the WR2012 study, presents hydrological parameters for each quaternary 

catchment including area, mean annual precipitation (MAP) and mean annual runoff (MAR). 

Based on the WR2012 study, the proposed area for the development of the MM-SEZ fall within 

the quaternary catchment A71K with the farms that falls within the A80F. The total catchment 

area of A71K is 1668 Km2, with a net MAR of 7.28 million cubic meters (mcm) and a (MAP) of 

305 millimetre (mm). Quaternary catchment A80F covers a total of 491 Km2, with a net MAR of 

4.06 million cubic meters (mcm) and a (MAP) of 388 millimetre (mm). 
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Figure 4: QC and WMA within the project area 

 

4.4 Climate 

 
The project area is situated in a semi-arid zone to the north of the Soutpansberg. The regional 

climate is strongly influenced by the east-west orientated mountain range which represents an 

effective barrier between the south-easterly maritime climate that originates from the Indian 

Ocean and the continental climate that is influenced predominantly by the Inter-Tropical 

Convergence Zone and the Congo Air Mass coming from the north. 

The mountains give rise to wind patterns that play an important role in determining local 

climates. These wind effects include wind erosion, aridification and air warming (WSM LESHIKA, 

2013). 

4.5 Soil 

 
The area is largely covered by Freely drained structureless soil that is confirmed on a soil map 

by GIS specialist. This type of soil is characterized by sand, red soil that is less productive due to 

the dominance of sand soils that has severe limitations which minimize crop selection or require 

special management practices; soils and diverse areas have limitations that restrict 
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commercial plant production and restrict their use to recreational, wildlife or aesthetic 

purposes. 

 

Figure 5: Soil classes within the development site 

 

4.6 Vegetation 

 

According to Mucina and Rutherford (2006) the vegetation of this entire area is mapped as 

Musina Mopane Bushveld, with small patches of Limpopo ridge bushveld mostly by the borders 

of the properties however, the vegetation survey on the site indicates that the vegetation 

rather represents Arid Sweet Bushveld. The Mixed Mopaneveld is found on all the farms and it 

as the dominant vegetation site from the rest of the study site. In this area Colophospermum 

mopane is dominant though several other plant species are also present. In general, this 

vegetation is not rare and not threatened, except that it is often prone to droughts and then 

often overgrazed. There is concern on the presence of Sclerocarya birrea, which is a protected 

tree. A permit from the provincial department of Forestry is needed to remove, or even cut, 

nationally protected trees (The Conservation of Agricultural Resources Act, 1983 (Act 43 of 

1983) and the National Forests Act, 2006 (Act 84 of 1998 as amended in 2006). 
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Figure 6: Vegetation type within the development area 

 

4.7 Geology 

 

4.7.1 Local Geology 

 

The geological history of this area is complex and stretches over a very long time period The 

study area has primarily three different rock sequences that lies unconformably, meaning that 

there is a significant gap in time between the formation of the two rocks, on the underlying 

layers. Simplified, these 3 rock sequences are (Figure 7 and Figure 8):  

➢ 3200 MA (million years) basement rocks of the Beitbridge complex  

➢ 2000 MA old sedimentary rocks of the Soutpansberg Group  

➢ 300 MA old sedimentary rocks of the Karoo Supergroup  

The geological context and events that needs discussion in order to understand the geology 

of the area is related to the movements and processes of the Limpopo Mobile Belt (LMB). 

Briefly, the chronological formation of the surface geology seen today is summarised below: 

Beit Bridge Complex (3200MA): The Beit Bridge Complex (BBC) is mainly composed out 

plutonic rocks (igneous rocks forming deep under the earth’s surface), amphibolite 
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(metamorphosed basalt or gabbro) and other metasedimentary rocks. Rocks of the BBC are 

one of the first to have formed in earth’s geological history and formed part of the ancient 

Kaapvaal Craton. In the study area specifically, rocks from the Gumbu and Malala Groups in 

the BBC out-crop at surface level (Boryta et la, 1990).  

Limpopo Mobile Belt (2700-200MA): The Limpopo Mobile Belt (LMB) is a linear zone of rocks 

which have their origin thanks to the continental collision of two cratons; the Kaapvaal and 

Zimbabwe Craton. The two ancient continents collided and welded together with a 

subduction zone at the northern boundary of the Kaapvaal Craton that brought the two 

continents together. The LMB is thus composed out of inter-cratonic sediments and volcanics 

(rocks that formed part of the pre-existing cratons), deformed and metamorphosed to 

granulite facies and intruded by later granite bodies which have themselves been 

metamorphosed to varying degrees. The LMB formed a granulite facies basement on which 

the overlying strata (Soutpansberg Group and the Karoo Supergroup) was then deposited. The 

LMB is spatially divided into three sections namely the northern, central, and southern section 

(Figure 1). The BBC mentioned above, that was once part of the Kaapvaal Craton, was 

deformed and metamorphosed during the collision and is now classified under the central 

zone in the LMB. The LMB has a complex history with multiple events of deformation occurring 

from 2700 Ma (million years ago) to 2000 Ma. Zones of structural weakness reactivated over 

time due to tectonic movements and caused major rift fault systems to form. The rift fault 

systems formed valleys and depressions wherein the Soutpansberg Group and younger Karoo 

Supergroup were deposited and preserved. Numerous dolerite dykes also intruded into the 

structural weaker zones during the collision of the two continents.  

Soutpansberg Group (1900-1600MA): The Soutpansberg Group (SPB) strata were deposited 

into rift basins controlled by major fault systems between 1900 Ma and 1600 Ma. The strata 

consist of basaltic lavas, sandstones and shales attaining a maximum preserved thickness of 

5000 m. Dip angles of the strata can vary from 20° to 80° to the north. Predominant in the area 

is the Nzhelele Formation which out-crops within the study area. Structurally deep fault systems 

developed during the deposition of the Soutpansberg Group, collectively termed the Palala 

Shear Zone (PSZ). The PSZ runs west east and developed due to continual pressure from the 

over lying strata at structurally week zones. The pressure caused rocks to the south of the fault 

system to slip downward relative the rocks to the north on a normal fault plain dipping to the 

south. This PSZ extends to large depths and caused deep conduits for the migration of 

groundwater to develop that gave rise to numerous hot springs, for example the Tshipise hot 

water spring to the east of the study area.  
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Karoo Supergroup (300MA): The Karoo Supergroup strata was deposited onto the older 

lithologies between 300 – 180 Ma. The Karoo deposits were deposited in the same rift basin 

systems as the older Soutpansberg Group and are often terminated against major east-west 

trending faults on their northern margins. The dip of the Karoo strata is between 3° and 20° to 

the north with coal seams located at the base of the sequence. The nature of the coal deposits 

changes from a multi-seam coal-mudstone association approximately 40 m thick in the west, 

to two thick seams in the east. The Solitude Formation which outcrops at surface level in the 

study area is a 110 m thick inter-layered grey and purple shale with minor sandstone and grit 

intercalations. The Letaba basalt ends Karoo Sequence deposition with widespread 

outpouring of continental lavas, marking a period of continental instability. Dolerite sills and 

dykes served as feeders to the basalt lava and are the hyperbyssal component of this event. 

Only the hyperbysaal component of the Letaba basalts is preserved in this area.  

Quaternary deposits (Shallow, mostly unconsolidated sediment, overlies the bedrock in places 

and is broadly termed colluvium. These sediments collect at the base of mountains. Primarily 

due to runoff water from the mountain and sediment slowly creeping down the side of the 

mountain. The colluvium is mostly terminated against fault lineaments and can attains a 

thickness of 30 m. These deposits are generally unconsolidated but have been cemented in 

places with ferricrete and calcrete. 

 

Figure 7: Summary of the Geological Lithologies encountered on the Musina-Makhado-SEZ 

site 
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Figure 8: Geological formation within the development area 

 

5 Methodology for Assessment 

 

5.1 Site Assessment (Wetland Delineation) 

 

By locating rivers and wetness signatures on digital base maps, desktop delineation of 

suspected wetland areas was carried out. All found areas suspected of being wetlands were 

then explored further in the region. Wetlands were identified and delineated according to the 

delineation procedure as set out by the “A Practical Field Procedure for the Identification and 

Delineation of Wetlands and Riparian Areas” document, as described by DWAF (2005) and 

Kotze and Marneweck (1999). Using this procedure, wetlands were identified and delineated 

using the Terrain Unit Indicator, the Soil Form Indicator, the Soil Wetness Indicator, and the 

Vegetation Indicator. 

In order to delineate actual wetland borders, wetland plants (hydrophytes) and wetland soils 

(hydromorphic soils) are used, with a special focus on hydromorphic soils. It is important to note 

that in order for an area to be listed as a wetland, hydromorphic soils must show signs of 

wetness (mottling and gleying) within 50cm of the soil surface under normal conditions (A 
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practical field procedure for identification and delineation of wetlands and riparian areas, 

DWAF). 

Site visits were undertaken over several days in late April 2021. Within the Musina-Makhado SEZ 

development area, three (3) different hydro-geomorphic (HGM) wetland types were 

identified, namely: 

➢ Seep wetlands 

➢ Flat wetlands 

➢ Channelled valley-bottom wetland 

 

Figure 9: Wetland delineation map
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Figure 10: Delineated wetlands within the development area 



5.2 Buffer Zone 

 

Buffer zones are strips of undeveloped, typically vegetated land (composed in many cases of 

riparian habitat or terrestrial plant communities) which separate development or adjacent 

land uses from aquatic ecosystems (rivers and wetlands). For the protection of the aquatic 

resource in the study area it is essential that buffer zones are adequately defined. In 

establishing buffer zones, it is essential to define the primary purpose for establishing buffers, 

which will guide the development of an appropriate approach. The primary purposes for this 

study are to:  

➢ Reduce the impacts of adjacent land uses on water resource quality. At a broad level, 

this would be used to flag potential constraints to development to inform regional 

planning initiatives. The primary application is likely to inform site-specific planning of 

new developments / land use change. It may also be applied as “Best-practice” 

guidelines to inform land management (e.g. certification schemes).  

➢ Sustaining or improving the ability of the water resources to provide goods and services 

to society. This recognizes the importance of aquatic resources, and that adequate 

protection of these resources is required to ensure that levels of benefits are not 

jeopardized for current or future generations.  

➢ Providing protection of and providing habitat for aquatic and semi-aquatic species. 

Buffer width is regularly cited as one of the most important attributes affecting the functioning 

of aquatic buffers, regardless of the site properties or intended protection characteristics of 

the buffer. To assess and apply the width of any buffer it is important to understand the role 

that buffer zones do play in protecting aquatic resources with associated biota and in 

mitigating impacts from anthropogenic activities. 
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Figure 11: Buffer applied to each HGM Unit. 

 

5.3 Identification of hydrological Impacts and Mitigation Measures 

 
All potential impacts on surface water that could be associated with the proposed Musina-

Makhado SEZ development have been identified. Mitigation measures to either ensure that 

the identified impact does not materialise, or to ameliorate / limit the impact to acceptable 

levels have been stipulated. 

6 Results 

 

6.1 Wetland Functionality Assessment 

 

Numerous functions are typically attributed to wetlands, which include nutrient removal (and 

more specifically nitrate removal), sediment trapping (and associated with this is the trapping 

of phosphates bound to iron as a component of the sediment), stream flow augmentation, 

flood attenuation, trapping of pollutants and erosion control. Many of these functions 

attributed to wetlands are wetland type specific and can be linked to the position of wetlands 

in the landscape as well as to the way in which water enters and flows through the wetland. 
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Thus, not all wetlands can be expected to perform all functions, or to perform these functions 

with the same efficiency. Wetlands of the same type and located within the same general 

landscape setting are likely to perform the similar functions. 

6.2 Present Ecological Status (PES) 

 
The Present Ecological State (PES) refers to the watercourse or wetland's current (present) ec

ological condition (state), prior to any future developments or impacts from the planned proj

ect. To determine the current state or status (integrity) of the wetlands (and other 

watercourses) identified in the study region, the PES Method (DWA, 2005) was used. The 

methodology is based on the modified Habitat Integrity approach of Kleynhans (1996, 1999) 

(Table 1). Table 1 shows the criteria used for assessing the habitat integrity of wetlands and 

other watercourses, along with Table 2, which describes the allocation of scores for the various 

attributes. These criteria were chosen based on the idea that anthropogenic change of the 

criteria and features stated under each chosen criterion are the principal causes of a 

wetland's ecological integrity. 

Table 1: The criteria used for Assessing the Habitat Integrity 

Rating Criteria Relevance 

                                                                     Hydrology 

Flow modification Consequence of abstraction, regulation by 

impoundments or increased runoff from 

human settlements or agricultural lands.  

Changes in flow regime (timing, duration, 

frequency), volumes, and velocity, which 

affect inundation of wetland habitats 

resulting in floralistic changes or incorrect 

cues to biota. Abstraction of groundwater 

flows to the wetland 

Permanent inundation Consequence of impoundment resulting in b 

destruction of natural wetland habitat and 

cues for wetland biota. 

                                                                      Water Quality 
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Water Quality Modification From point or diffuse sources. Measured 

directly by laboratory analysis or assessed 

indirectly from upstream agricultural 

activities, human settlements and industrial 

activities. Aggravated by volumetric 

decrease in flow delivered to the wetland 

Sediment Load Modification Consequence of reduction due to 

entrapment by impoundments or increase 

due to land use practices such as 

overgrazing. Cause of unnatural rates of 

erosion, accretion or infilling of wetlands and 

change in habitats. 

                                                         Geomorphology and Hydraulics 

Water Quality Modification From point or diffuse sources. Measured 

directly by laboratory analysis or assessed 

indirectly from upstream agricultural 

activities, human settlements and industrial 

activities. Aggravated by volumetric 

decrease in flow delivered to the wetland 

                                                                      Biota 

Terrestrial Encroachment Consequence of desiccation of wetland 

and encroachment of terrestrial plant 

species due to changes in hydrology or 

geomorphology.  Change from wetland to 

terrestrial habitat and loss of wetland 

functions 

Indigenous Vegetation Removal Direct destruction of habitat through farming 

activities, grazing or firewood collection 

affecting wildlife habitat and flow 

attenuation functions, organic matter inputs 

and increases potential for erosion. 
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Invasive Plant Encroachment Affects habitat characteristics through 

changes in community structure and water 

quality changes (oxygen reduction and 

shading). 

Alien Fauna Presence of alien fauna affecting faunal 

community structure. 

Over utilisation of Biota Overgrazing, overfishing, over harvesting of 

plant material, etc. 

 

Table 1 and 2 provide scoring guidelines for the determination of the Present Ecological Status 

(PES). This approach is based on the assumption that extensive degradation of any of the 

wetland attributes may determine the PES (DWA, 2005). 

Table 2: Wetland Integrity Categories 

Category 

 

Mean Score Description 

 

A 

 

>4 Unmodified, natural condition. 

B >3 to 4 Largely natural with few modifications, but with 

some loss of natural habitats. 

C 

 

>2,5 to 3 Moderately modified, but with some loss of natural 

habitats 

D 

 

2 to 2,5 Largely modified. A large loss of natural habitats 

and basic ecosystem functions has occurred 

E >0 Seriously modified. The losses of natural habitats and 

basic ecosystem functions are extensive. 

F 0 Critically modified. Modifications have reached a 

critical level and the system has been modified 
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completely with an almost complete loss of natural 

habitat 

 

Table 3: PES of wetlands in the study area 

HGM Unit Description of Wetland types Overall PES 

HGM 1 Flat Wetland D 

HGM 2 Seep Wetland  C/D 

HGM 3 Seep Wetland D 

HGM 4 Flat Wetland D 

HGM 5 Channelled valley-bottom Wetland C/D 

HGM 6 Seep Wetland C 

HGM 7 Flat Wetland D 

HGM 8 Seep Wetland C 

HGM 9 Flat Wetland C/D 

HGM 10 Flat Wetland C/D 

HGM 11 Seep Wetland  C 

HGM 12 Flat Wetland D 

HGM 13 Flat Wetland D 

 

Wetland Present Ecological State (PES) assessments have been undertaken for each HGM unit 

identified that may potentially be affected by the proposed activities. All wetlands identified 

were found to be Moderately Modified (C) to Largely Modified (D) 

6.3 Ecological Importance and Sensitivity (EIS) 

 
All wetlands, rivers, flood zones, and riparian regions are legally protected, and no 

development is permitted that will have a harmful influence on rivers and river flora. Water 

catchments, phosphate, nitrate, and toxin assimilation, and flood attenuation are all aided by 

vegetation in and around rivers and drainage lines. Water resources' quality, quantity, and 

long-term viability are all dependent on effective land management techniques within the 

catchment. Flood lines, riparian zones, and wetlands, as well as the buffer zones around them, 

must all be labelled as sensitive. 

The Ecological Importance and Sensitivity (EIS) assessment was undertaken to rank water 

resources in terms of:  
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➢ Ecological Importance and Sensitivity (EIS) – considers the presence of Red Data 

species, populations of unique species, importance for migration, breeding and 

feeding sites for species, the protection status of the wetland and vegetation type/s 

present, the diversity of habitat types, the regional context of ecological integrity of 

the wetland, and the sensitivity of the wetland to changes in hydrology and water 

quality. 

➢ Hydro-functional importance – considers the ecosystem services the wetland provides 

in terms of flood attenuation, stream-flow regulation water quality enhancement, 

sediment trapping, phosphate, nitrate and toxicant assimilation, erosion control, and 

carbon storage. 

➢ Direct human benefit importance - considers the subsistence uses and cultural benefits 

of the wetland system. 

Water resources which have high values for one or more of these criteria may thus be prioritised 

and managed with greater care due to their ecological importance (for instance, due to 

biodiversity support for endangered species), hydrological functional importance (where 

water resources provide critical functions upon which people may be dependent, such as 

water quality improvement) or their role in providing direct human benefits (Rountree, 2010).  

Table 4: Scoring System Used for the EIS Assessment (modified from DWAF, 1999 and used in 

Rountree et al., 2013). 

Wetland Importance and Sensitivity Categories Range of IS Scores 

Very high  

Wetlands that are considered ecologically important and 

sensitive on a national or even international level. The 

biodiversity of these wetlands is usually very sensitive to flow and 

habitat modifications. They play a major role in moderating the 

quantity and quality of water of major rivers. 

>3 and <=4 

High  

Wetlands that are considered to be ecologically important and 

sensitive. The biodiversity of these wetlands may be sensitive to 

flow and habitat modifications. They play a role in moderating 

the quantity and quality of water of major rivers. 

>2 and <=3 
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Moderate  

Wetlands that are considered to be ecologically important and 

sensitive on a provincial or local scale. The biodiversity of these 

wetlands is not usually sensitive to flow and habitat 

modifications. They play a small role in moderating the quantity 

and quality of water of major rivers. 

>1 and <=2 

Low/marginal 

 Wetlands that is not ecologically important and sensitive at any 

scale. The biodiversity of these wetlands is ubiquitous not 

sensitive to flow and habitat modifications. They play an 

insignificant role in moderating the quantity and quality of 

water of major rivers. 

 

>0 and <=1 

 

 

Table 5: The determined ecological importance and sensitivity classes of the wetland units 

that will be affected by the current proposed development. 

HGM Unit Description of Wetland Types EIS 

HGM 1 Flat Wetland  D 

HGM 2 Seep Wetland  C 

HGM 3 Seep Wetland C 

HGM 4 Flat Wetland D 

HGM 5 Channelled valley-bottom wetland D 

HGM 6 Seep Wetland C 

HGM 7 Flat Wetland D 

HGM 8 Seep Wetland D 
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HGM 9 Flat Wetland D 

HGM 10 Flat Wetland D 

HGM 11 Seep Wetland  C 

HGM 12 Flat Wetland D 

HGM 13 Flat Wetland D 

 

On the basis of this assessment, each of the criteria above were scored and categorized on a 

scale from 0 to 4 and assigned a category, according to that indicated in Table 4. The overall 

IS of the wetland was derived from the highest of the three main criteria (EIS, hydro-functional 

importance or direct human benefit importance). All wetlands within the development area 

falls within Moderate Category (>1 and <=2) and Low/Marginal Category (>0 and <=1) 

 

7 Impact identification and mitigation 

 
This section evaluates the potential impact of the proposed development on watercourses 

present within and around the development area. Watercourse is a term used in the National 

Water Act (Act No. 36 of 1998) (NWA) that includes various water resources, such as different 

types of wetlands (both natural and artificial), rivers, riparian habitat, dams and drainage lines 

(e.g., natural channels in which water flows regularly or intermittently). Results and discussions 

of delineated watercourses are used as part of the impact assessment that considers both 

corridor alternatives separately. 

Expected watercourse impacts associated with the proposed development is assessed in 

detail for the construction and operational phases of the project using the approach provided 

in the Impact Assessment methodology Section below, which includes the provision of 

recommended mitigation measures. An impact can be defined as any change in the 

physical-chemical, biological, cultural and/or socio-economic environmental system that can 

be attributed to human activities related to alternatives under study for meeting a project 

need. 
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7.1. Impact Assessment methodology 

 

Status of Impact 

The impacts are assessed as either having a: 

➢ Negative effect (i.e., at a `cost' to the environment) 

➢ Positive effect (i.e., a `benefit' to the environment) 

➢ Neutral effect on the environment. 

Extent of the Impact 

➢ Site (site only) 

➢ Local (site boundary and immediate surrounds) 

➢ Regional 

➢ National 

➢ International 

Duration of the Impact 

The length that the impact will last for is described as either: 

➢ Immediate (<1 year) 

➢ Short term (1-5 years) 

➢ Medium term (5-15 years) 

➢ Long term (ceases after the operational life span of the project), 

➢ Permanent 

Magnitude of the Impact 

The intensity or severity of the impacts is indicated as either: 

➢ None 

➢ Minor 

➢ (4) Low 

➢ (6) Moderate (environmental functions altered but continue) 

➢ (8) High (environmental functions temporarily cease) 

➢ (10) Very high / unsure (environmental functions permanently cease) 

 

Probability of Occurrence 
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The likelihood of the impact actually taking place is indicated as either: 

➢ None (the impact will not occur) 

➢ Improbable (probability very low due to design or experience) 

➢ Low probability (unlikely to occur) 

➢ Medium probability (distinct probability that the impact will occur) 

➢ High probability (most likely to occur) 

➢ Definite 

Significance of the Impact 

Based on the information contained in the points above, the potential impacts are assigned 

a significance rating (S). This rating is formulated by adding the sum of the numbers assigned 

to extent (E), duration (D) and magnitude (M) and multiplying this sum by the probability (P) of 

the impact. 

S= (E+D+M) P 

The significance ratings are given below:  

➢ (<30) Low (i.e., where this impact would not have a direct influence on the decision to 

develop in the area), 

➢ (30-60) Medium (i.e., where the impact could influence the decision to develop in the 

area unless it is effectively mitigated),  

➢ (>60) High (i.e., where the impact must have an influence on the decision process to 

develop in the area) 

7.2 Impacts during construction and Operational phases 

 

As part of the impact assessment phase of the wetland assessment, all potential impacts 

expected during the construction and operational included: 

➢ Hydrocarbons-based fuels or lubricants spilled from construction vehicles,  

➢ Construction materials that are not properly stockpiled, 

➢ Litter deposited by construction workers may be washed into wetlands and surface 

water bodies. 

➢ Poor planning of infrastructure placement and design leading to altered hydrological 

function. 

➢ Loss of riparian and wetland biodiversity due to disturbance associated with 

construction activities 

➢ Stripping of topsoil will result in increased runoff of sediment from site, 
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➢ Should appropriate toilet facilities not be provided for construction workers at the 

construction crew camps, the potential exists for surface water resources and surrounds 

to be contaminated by raw sewage. 

 

Mitigation Measures 

➢ Construction should ideally take place in the winter months as this is the driest period 

for the region and it would reduce sediment being displaced and transported towards 

wetlands.  

➢ The Contractor has a responsibility to inform all staff of the need to be vigilant against 

any practice that will have a harmful effect on wetlands. This information shall form 

part of the Environmental Education Programme to be affected by the Contractor, 

including the following:  

▪ Any proclaimed weed or alien species that germinates during the contract 

period shall be cleared by hand before flowering.  

▪ Unnecessary infilling, excavation, drainage, dumping of building material and 

hardened surfaces (including buildings and asphalt) should not occur.  

▪ Imported fill material should be monitored during and after construction for the 

presence of any alien species. Any such species should be removed 

immediately. 

▪ Emergency plans must be in place in case of pollutant spillages into wetland 

systems or in proximity of the wetland.   

▪ All stockpiles must be protected from erosion, stored on flat areas where run-off 

will be minimised, and be surrounded by bunds. It should also only be stored for 

the minimum amount of time necessary. Stockpiles should be placed upslope 

off the substation.  

▪ Erosion control of all banks must take place so as to reduce erosion and 

sedimentation towards wetland areas.  

▪ Littering and contamination of water sources during construction must be 

mitigated by effective construction camp management.  

▪ All construction materials including fuels and oil should be stored in a 

demarcated area that is contained within a bunded impermeable surface to 

avoid spread of any contamination.  

▪ Cement and plaster should only be mixed within mixing trays.  
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▪ Washing and cleaning of equipment should also be done within a bermed 

area, in order to trap any cement or plaster and avoid excessive soil erosion. 

These sites must be rehabilitated prior to commencing the operational phase. 

➢ The site needs to be appropriately cleaned off all refuse, possible contaminants and 

pollutants left from existing operations. 

➢ Construction vehicles are to be maintained in good working order, to reduce the 

probability of leakage of fuels and lubricants.  

➢ A walled concrete platform, dedicated store with adequate flooring or bermed area 

should be used to accommodate chemicals and or hazardous materials such as fuel, 

cement, bitumen, oil and paint, as appropriate, in well-ventilated areas. 

➢ Store all litter carefully so it cannot be washed or blown into any of the water courses 

within the study area.  

➢ Provide bins for construction workers and staff at appropriate locations, particularly 

where food is consumed. 

 

 



Table 6 : Impacts ratings before mitigation during construction and operational phase 

Impact Phase Impact rating criteria Significance Confidence  

Extent Duration Magnitude Probability 

Hydrocarbons-

based fuels or 

lubricants spilled 

from construction 

vehicles 

Construction and 

Operational 

2 4 6 8 96 High 

Stripping of topsoil 

will result in 

increased runoff of 

sediment from site 

Construction 2 1 6 8 72 High 

Loss of riparian and 

wetland biodiversity 

due to disturbance 

associated with 

construction 

activities 

Construction  1 1 6 6 48 Low 

Deliberate dumping 

of pollutants into 

the surrounding 

environment 

Construction and 

Operational 

2 1 6 8 72 Moderate 
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Inappropriate toilet 

facilities 

Construction and 

Operational 

2 2 6 6 60 Low 

Poor planning of 

infrastructure 

placement and 

design leading to 

altered hydrological 

function. 

Construction 2 1  4 6 42 High 
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Table 7: Impacts ratings after mitigation during construction and operational phase 

Impact Phase Impact rating criteria Significance Confidence  

Extent Duration Magnitude Probability 

Hydrocarbons-

based fuels or 

lubricants spilled 

from construction 

vehicles 

Construction and 

Operational 

1 1 4 6 36 High 

Stripping of topsoil 

will result in 

increased runoff of 

sediment from site 

Construction 1 1 4 8 48 High 

Loss of riparian and 

wetland biodiversity 

due to disturbance 

associated with 

construction 

activities 

Construction  1 1 4 4 24 High 

Deliberate dumping 

of pollutants into 

Construction and 

Operational 

1 1 2 4 16 High 
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the surrounding 

environment 

Inappropriate toilet 

facilities 

Construction and 

Operational 

1 1 2 4 16 Moderate 

Poor planning of 

infrastructure 

placement and 

design leading to 

altered hydrological 

function. 

Construction 1 1  2 6 24 High 

 

 

 

 

 

 

 

 

 

 

 



8 Conclusion 

 

➢ Wetland Present Ecological State (PES) assessments have been undertaken for each 

HGM unit identified that may potentially be affected by the proposed activities. All 

wetlands identified were found to be Moderately Modified (C) to Largely Modified (D) 

➢ On the basis of this assessment, each of the criteria were scored and categorized on a 

scale from 0 to 4 and assigned a category, according to that indicated in Table 4. The 

overall IS of the wetland was derived from the highest of the three main criteria (EIS, 

hydro-functional importance or direct human benefit importance). All wetlands within 

the development area falls within Moderate Category (>1 and <=2) and Low/Marginal 

Category (>0 and <=1) 

➢ The Musina-Makhado SEZ site is located across a reginal watershed between the 

quaternary catchment A71K to the north and A80F to the south. Topographically, 

water flow and movement will be predominantly away from the site and not towards 

it. 

  

9 Recommendations 

 

➢ Construction should ideally take place in the winter months as this is the driest period 

for the region and it would reduce sediment being displaced and transported towards 

wetlands.  

➢ The Contractor has a responsibility to inform all staff of the need to be vigilant against 

any practice that will have a harmful effect on wetlands. This information shall form 

part of the Environmental Education Programme to be affected by the Contractor. 

➢ All water or water containing waste must be discharged to the Pollution Control Dam 

(PCD) 

➢ Although the buffer zone is not going to achieve the ecological integrity of the site and 

realising conservation targets, it is of paramount importance to set aside a space of at 

least 100m form each HGM Unit. 

➢ Avoid building of any infrastructure on the drainage lines. 

➢ The site must be cleared of all the invasive species using the manual technique. 

➢ The site needs to be appropriately cleaned off all refuse, possible contaminants and 

pollutants left from existing operations. 

➢ Construction vehicles are to be maintained in good working order, to reduce the 

probability of leakage of fuels and lubricants.  
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