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EXECUTIVE SUMMARY 

 

Malachite Ecological Services was appointed by GCS Water and Environmental Consultants 

(Pty) Ltd to undertake a Wetland Assessment for the proposed Aviemore-Hattingspruit 

Powerline Project. This project encompasses the construction of an 88kV powerline entering 

into a 470m2 substation. Two powerline alignments were assessed within a 1km assessment 

buffer. The ‘original’ alignment is 3.21km long, while the ‘preferred’ alignment is 3.3km. The 

‘original’ alignment runs adjacent to an existing farm road, before being directed to the south 

of this road. The alignment then runs straight across open vegetation before entering into a 

proposed 470m2 Aviemore Substation site. The ‘preferred’ route follows the existing farm 

road directly before entering into the substation site. 

 

The terms of reference for the study were as follows: 

• Delineate wetland systems and watercourses within a 1km buffer surrounding the 

proposed powerline alignments and substation site according to the Department of 

Water Affairs and Forestry1 “Practical field procedure for the identification and 

delineation of wetlands and riparian areas”. 

• Classify the identified wetland habitats and watercourses in accordance with the 

latest approach; ‘Classification System for Wetlands and other Aquatic Ecosystems in 

South Africa’ (Ollis et al., 2013). 

• Determine the Present Ecological State score (PES) and Functional Integrity of any 

identified wetlands using the WET-Health and Wet-EcoServices approach. 

• Determine the Ecological Importance and Sensitivity (EIS) of the identified wetlands. 

• Provide recommendations (including any buffers) on the proposed alignments and 

substation site with regards to reducing impacts on the identified wetland systems.  

• Identify current and possible negative impacts on any identified 

wetlands/watercourses. Recommend rehabilitation and mitigation measures to 

lessen these impacts on wetlands or watercourses delineated within the study site.  

 

Based on the current identification of the four wetland indicators, ten HGM units were 

delineated within the assessment area, (i.e. a 1km buffer surrounding the proposed powerline 

alignments and substation site). These wetland systems were identified and delineated within 

the area and classified as seven seep systems and three channelled valley bottom systems. 

 

The wetland systems were further categorised into HGM units as follows: 

HGM 1, HGM 2, HGM 3, HGM 5, HGM 7, HGM 9 and HGM 10 – seep systems 

HGM 4, HGM 6 and HGM 8 – channelled valley bottom systems 

                                                 

1 Department of Water Affairs and Forestry (DWAF) is now named the Department of Water and Sanitation 

(DWS). 
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All units were assessed with regards to their health according to the Wet-Health methodology. 

Scores received are: 

• HGM 1; HGM 2; HGM 3; HGM 5 and HGM 7: Moderately Modified (PES C)  

• HGM 4; HGM 6; HGM 8; HGM 9 and HGM 10: Largely Modified (PES Category D) 

 

All wetland systems are considered functional, with differing degrees of health depending on 

changes both within the HGM units as well as their catchments. General modifications to the 

wetland systems stem from historic and current cultivation, the creation of earthen dams, 

livestock grazing and the formation of erosion gullies. Ecosystem goods and services were 

calculated for all HGM units. Scores received, ranged from low to moderate for natural 

ecosystem service resources with the scores correlating with the PES scores (the Moderately 

Modified HGM units received higher functional integrity scores than the Largely Modified 

HGM units). 

 

An Ecological Importance and Sensitivity (EIS) assessment was undertaken to rank the water 

resources in terms of provision of goods and service or valuable ecosystem functions which 

benefit people; biodiversity support and ecological value as well as the reliance of subsistence 

users (especially basic human needs uses). The EIS score for all HGM units varied from Low to 

Moderate. HGM units 1 to 8 received Moderate scores and HGM units 9 and 10 received Low 

scores. Despite the site investigation occurring just after the burn season and the basal cover 

being low, HGM units 1 to 8 provide habitat for a number of faunal and floral species. HGM 

units 9 and 10 received Low EIS scores as these systems are utilised extensively for grazing, 

reducing the basal cover significantly. A lack of surface water, as a result of the runoff 

properties of these soils, further decreases the use of these systems by faunal species as well 

as limits the opportunity for the growth of plants of conservation concern.     

 

While buffers are generally recommended for the substation site, it was brought to our 

attention that a previous application for environmental authorisation for an Adit Complex 

associated with the Buffalo Coal operations was approved and construction of this complex is 

set to get underway. The Adit Complex was approved to be constructed within a portion of 

HGM 9, the same area as the proposed substation.  

 

The use of the buffer tool (Macfarlane & Bredin, 2016) to gain an understanding of the general 

required buffer to protect HGM 9 was undertaken. A 30m buffer was calculated for HGM 9 

based on number of different factors including the impact of the proposed activity on the 

water resource, climatic factors, topographical factors, the duplex nature of the soils and the 

sensitivity of the water resource.  
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Despite this buffer which would be recommended ordinarily, it must be borne in mind that 

the Adit Complex is to be constructed in the same footprint as the Substation. It is therefore 

the author’s recommendation, that despite the loss of an area of HGM 9 the substation is 

constructed within the same disturbed footprint associated with the Adit Complex. 

 

This is due to the fact that: 

• this portion of the wetland will be destroyed by the Adit Complex construction activities;  

• the substation construction would not add any further negative impacts on the area;  

• HGM 9 is controlled by seasonal waterlogging of clay soils and is not an expression of 

groundwater; and 

• the wetland is largely modified and has a low EIS, therefore the construction of the 

substation will not negatively affect any prime vegetation units or any species of 

conservation concern.  

Furthermore, the development of the Adit Complex and substation within the same localised 

area should provide opportunities to remediate the remaining portion of HGM 9 to control 

surface runoff and erosion within the area. 

 

Any development in a natural system will have an impact on the surrounding environment, 

usually in a negative way. Impacts on the delineated and assessed wetland systems as a result 

of the proposed powerline alignments and the substation site are associated with four primary 

aspects: 

- Soil erosion and sedimentation of wetland systems, leading to a decline in the health and 

functional integrity of the systems; 

- Pollution potential of the wetland systems; 

- Encroachment of alien invasive species into the wetland systems as a result of the 

disturbance 

- Lack of rehabilitation of disturbed areas, leading to the degradation of the wetland 

systems. 

 

Mitigation measures are therefore aimed at limiting the significance of these impacts on the 
functionality of the wetlands.  
 

The ‘preferred’ powerline alignment is proposed to run adjacent to the existing farm road 

which traverses the study area, with the substation being constructed in the eastern portion 

of the site. It is recommended that this route be utilised as the road has resulted in some level 

of disturbance to the wetland systems it crosses. The ‘original’ powerline alignment crosses 

HGM units 6, 7 and 9 at a much wider area of the wetland systems, therefore creating the 

potential to have a more significant impact on the health and functional integrity of these 

systems. By keeping the powerline in close proximity to the disturbed footprint of the road, 

this will aid in the protection of more intact habitats identified within the project area. 
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1. INTRODUCTION AND BACKGROUND 

 

PROJECT BACKGROUND AND LOCALITY 

Malachite Ecological Services was appointed by GCS Water and Environmental Consultants 

(Pty) Ltd to undertake a Wetland Impact Assessment for the Aviemore-Hattingspruit 

Powerline Project. The project area is located approximately 8.8km north west of Dundee, 

with the majority of the powerline infrastructure traversing the south western boundary of 

the Dannhauser Local Municipality. The eastern portion of the study area lies within the 

adjacent Endumeni Local Municipality (Figure 1). The site is further situated within the 2830AA 

quarter degree square and lies adjacent to the R621 on sloping terrain characterised by 

grassland-farmland mosaic.  

 

Two powerline alignments were assessed as part of the scope of works. The ‘original’ 

alignment s 3.21km long, while the ‘preferred’ alignment is 3.3km. Both alignments are 

proposed to be 88kV powerlines. The ‘original’ alignment runs adjacent to an existing farm 

road, before being directed to the south of this road. The alignment then runs straight across 

open vegetation before entering into a proposed 470m2 Aviemore Substation site. The 

‘preferred’ route follows the existing farm road directly before entering into the substation 

site. Initial discussions indicate that a wood pole line is proposed for this project (Figure 2). 

 

The wetland impact assessment forms part of the Water Use Licence Application (WULA) in 

terms of the National Water Act (Act 36 of 1998). The primary aim of the study is to provide a 

description of the current ecological integrity and impacts pertaining to any water resources 

occurring within the assessment area (a 1km buffer around the proposed powerline 

alignments and substation site), as well as providing appropriate management 

recommendations to reduce any identified impacts on the delineated systems. 
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FIGURE 1: SITE LOCALITY  
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FIGURE 2: LAYOUT OF PROPOSED PROJECT



                                                                                                    Malachite Ecological Services  

  

Aviemore - Hattingspruit Powerline and Substation Project 

Wetland Impact Assessment Report       4 

SCOPE OF THE ASSESSMENT 

The terms of reference for the current study were therefore as follows: 

• Delineate wetland systems and watercourses within a 1km buffer surrounding the 

proposed powerline alignments and substation site according to the Department of 

Water Affairs and Forestry2 “Practical field procedure for the identification and 

delineation of wetlands and riparian areas”. 

• Classify the identified wetland habitats and watercourses in accordance with the latest 

approach; ‘Classification System for Wetlands and other Aquatic Ecosystems in South 

Africa’ (Ollis et al., 2013). 

• Determine the Present Ecological State score (PES) and Functional Integrity of any 

identified wetlands using the WET-Health and Wet-EcoServices approach. 

• Determine the Ecological Importance and Sensitivity (EIS) of the identified wetlands. 

• Provide recommendations (including any buffers) on the proposed alignments and 

substation site with regards to reducing impacts on the identified wetland systems.  

• Identify current and possible negative impacts on any identified 

wetlands/watercourses. Recommend rehabilitation and mitigation measures to lessen 

these impacts on wetlands or watercourses delineated within the study site.  

 

Typically, surface water attributed to wetland systems, rivers and riparian habitats comprise an 

important component of natural landscapes. These systems are often characterised by high 

levels of biodiversity and fulfil various ecosystems functions. As a result, these systems are 

protected under various pieces of legislation including; the National Water Act, 1998 (Act No. 

36 of 1998) and the National Environmental Management Act, 1998 (Act No. 107 of 1998). 

 

ASSUMPTIONS AND LIMITATIONS 

It is difficult to apply pure scientific methods within a natural environment without limitations 

or assumptions. The following apply to this study: 

i. 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 the water resources. 

ii. In order to obtain definitive data regarding the biodiversity, hydrology and functioning 

of rivers and wetlands, studies should ideally be conducted over a number of seasons 

and over a number of years. This study took place over 4 days from the 17th to the 20th 

of September 2018. 

iii. Water resource boundaries are essentially based on GPS coordinate waypoints taken 

onsite of indicator features. The accuracy of the GPS device therefore affects the 

accuracy of the maps produced. A hand-held Garmin eTrex 30x was used to delineate 

the water resources and this has an accuracy of 3-6m.  

                                                 

2 Department of Water Affairs and Forestry (DWAF) is now named the Department of Water and Sanitation 

(DWS). 
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iv. The assessment of the wetlands’ Present Ecological State (PES), Functional Integrity 

(Wet-Ecoservices) and Ecological Importance and Sensitivity (EIS) was based on a four-

day field investigation conducted during early spring. Once-off assessments such as this 

may potentially miss certain ecological information, thus limiting accuracy, detail and 

confidence.  
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2. METHODOLOGY 

 

ASSESSMENT TECHNIQUES AND TOOLS 

The techniques and tools utilised for this assessment can be divided into baseline data and field 

investigations. Baseline data was utilised during the desktop component to determine the 

biophysical context of the site as well as National and Provincial legislation that governs the 

proposed activity.  

 

BASELINE DATA 

The desktop study conducted involved the examination of aerial photography and 

Geographical Information System (GIS) databases. The study made use of the following data 

sources: 

• Google EarthTM satellite imagery was used at the desktop level. 

• Relief dataset from the Surveyor General was used to calculate slope and the desktop 

mapping of water resources. 

• The National Freshwater Ecosystem Priority Areas were used in determining any priority 

wetlands. 

• Geology dataset was obtained from AGIS3 and the Council for Geoscience. 

• Vegetation type dataset from Mucina & Rutherford (2006) with amendments by Scott 

Shaw & Escott (2011) were used in determining the vegetation type and conservation 

status of the study area. 

• Terrestrial ecosystems within South Africa are governed by legislation and these 

legislative requirements were consulted including: 

o National Environment Management: Biodiversity Act No. 10 of 2004. 

o Conservation of Agricultural Resources Act No. 43 of 1983. 

o Chapter 11 of the Nature Conservation Ordinance (No. 15 of 1974). 

o Terrestrial Threatened Ecosystems (Government Notice 1002. (Gazetted on 9 

December 2011). 

o GN R 704 published in terms of the National Water Act (Act 36 of 1998) on 4 June 

1999. 

 

SITE INVESTIGATION  

• In field data collection was taken from 17th - 20th September 2018. This included the 

delineation exercise of wetland systems, topographical setting, soil sampling techniques, 

identification of current land use, existing impacts and dominant vegetation units 

present.  

 

                                                 

3 Land type information was obtained from the Department of Agriculture’s Global Information 

Service (AGIS) January 2014 – www.agis.agric.za 
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WETLAND DEFINITION & DELINEATION TECHNIQUE 

South Africa has a strong legislative framework enforcing the country’s obligations to numerous 

international conservation agreements for the protection of freshwater/wetland resources. 

These frameworks include several Acts, Ordinances and treaties. 

 

For the purpose of this assessment, wetlands are considered as those ecosystems defined by 

the National Water Act 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.” 

 

Furthermore, the Ramsar Convention4 defines wetlands as: 

 

“areas of marsh, fen, peatland or water, whether natural or artificial, 

permanent or temporary, with water that is static or flowing, fresh, 

brackish or salt, including areas of marine water the depth of which at low 

tide does not exceed 6m” 

 

These habitats are found where the topography and geological parameters impede the flow of 

water through the catchment, resulting in the soil profiles of these habitats becoming 

temporarily, seasonally or permanently wet. Further to this, wetlands occur in areas where 

groundwater or surface water discharges to the surface forming seeps and springs. Soil wetness 

and vegetation indicators change as the gradient of wetness changes (Figure 3).  

 

                                                 

4 The Ramsar Convention is legally named the Convention on Wetlands of International Importance Especially 

as Waterfowl Habitat and was adopted by the International Conference on the Wetlands and Waterfowl at 

Ramsar, Iran, 2 February 197 I in order to recognise amongst others that wetlands constitute a resource of 

great economic, cultural, scientific and recreational value, the loss of which would be irreparable. 

http://www.ramsar.org/cda/en/ramsar-convention-on/main/ramsar/1%5E20671_4000_0__
http://www.ramsar.org/cda/en/ramsar-convention-on/main/ramsar/1%5E20671_4000_0__
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FIGURE 3: INCREASING SOIL WETNESS ZONES IDENTIFIED WITHIN VARIOUS WETLAND SYSTEMS 

 

Based on definition presented in the National Water Act, three vital concepts govern the 

presence of a wetland namely: 

i. Hydrology- Land inundated by water or displays saturated soils when these soils are 

biologically active (the growth season). 

ii. Hydric soils- Soils that have been depleted of oxygen through reduction resulting in the 

presence of redoximorphic features. 

iii. Hydrophytic vegetation- Plant species that are adapted to growing in saturated soils 

and subsequent anaerobic conditions (hydrophytes). 

 

The conservation of wetland systems is vital as these habitats provide numerous functions that 

benefit not only biodiversity but provide an array of ecosystem services. These services are 

further divided into direct and indirect and are detailed in Table 1. These transitional habitats 

also provide refugia for a variety of faun, plants and invertebrates. 

 

TABLE 1: DIRECT AND INDIRECT BENEFITS OF WETLAND SYSTEMS (KOTZE ET AL. 2005) 

WETLAND GOODS AND SERVICES 

DIRECT INDIRECT  

Hydrological  

Water purification 

Flood reduction 

Erosion control 

Groundwater discharge  

Socio-economic 

Socio-cultural significance 

Tourism and recreation 

Education and Research 

Biodiversity conservation Water supply 

Chemical cycling Provision of harvestable resources 
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The study site was assessed with regards to the determination of the presence of wetland and 

watercourse areas according to the procedure described in ‘A Practical Field Procedure for 

Identification and Delineation of Wetland and Riparian Areas –Edition 1’ (DWAF, 2005). The 

WET-Health model was utilised to facilitate the rapid assessment of the integrity of wetland 

systems while WET-Ecosystems model measures the ecosystem goods and services provided 

the wetland system/s in question.  

 

WETLAND HEALTH AND FUNCTIONAL INTEGRITY ASSESSMENT TECHNIQUES 

A Level 2 Wet-Health Assessment to determine the Present Ecological State as well as a Level 

2 Wet-EcoServices Assessment to determine the Functional Integrity of the identified wetland 

units, were carried out. Further to this, the Ecological Importance and Sensitivity of each 

delineated wetland unit was determined.  

 

Detailed methodology for the wetland delineation, health, provision of ecosystem goods and 

services (functional integrity), ecological importance and sensitivity is given in Appendix A. 

 

RATIONALE FOR THE ASSESSMENT 

South Africa comprises a region of high biodiversity with high levels of endemism (Bates et al., 

2014). According to the National Environmental Management: Biodiversity Act (NEMBA) (Act 

No.10 of 2004), biodiversity is defined as: 

 

“the variability among living organisms from all sources including, 

terrestrial, marine and other aquatic ecosystems and the ecological 

complexes of which they are part and also includes diversity within species, 

between species, and of ecosystems” 

 

An ecosystem is a complex, self-sustaining natural system centred on the interaction between 

the structural components of the system (biotic and abiotic). Effective conservation of wetlands 

and associated biodiversity is paramount for the provision of ecosystem services. The 

degradation of the ecological integrity of wetland/watercourse systems has a direct negative 

impact on these systems abilities to provide essential ecosystem goods and services. It is 

estimated that less than 30% of South Africa’s freshwater ecosystems are considered to be in 

an ecologically natural state with primary threats associated with anthropogenic activities. 

Provincial and national conservation authorities recognise the urgent need to develop 

freshwater conservation plans to guide policy decisions and development plans.  

 

Wetlands and watercourses are particularly susceptible to anthropogenic activities and are 

threatened throughout South Africa (Figure 4). This susceptibility is in part due to wetlands 

acting as landscape “sinks” that accumulate materials resulting from both terrestrial and 

wetland disturbances (excess water, nutrients, sediments other contaminants). In most 



                                                                                                    Malachite Ecological Services  

  

Aviemore - Hattingspruit Powerline and Substation Project 

Wetland Impact Assessment Report       10 

instances a disturbance to an upland watershed results in cascading impacts and alterations to 

downstream systems. 

 

Wetland/watercourse degradation is associated with agricultural (ploughing, drainage, 

alteration of flow regimes and nutrient enrichment), mining (effluent and industrial 

discharges), and urban activities (desiccation, channelization and loss of wetland systems). 

Wetlands are also vulnerable to invasions with 24% of the world’s most invasive plant species 

are wetland dependant (Zedler and Kercher, 2004).  

 

As a result, wetland/watercourse conservation requires a holistic approach in order to 

integrate the activity and the receiving environment in a sustainable and progressive way. This 

includes the incorporation of the natural system into the layout and design of developments. 

FIGURE 4: THREAT STATUS OF WETLAND ECOSYSTEMS (SANBI, 2013)  
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3. BASELINE BIOPHYSICAL DESCRIPTION 

 
LOCAL CLIMATIC CONDITIONS  

The mean annual precipitation for the project area is approximately 782mm with the bulk of 

the rainfall occurring between November and March (summer months). These high intensity 

rainfall conditions are conducive to high levels of surface runoff and subsequent erosion where 

soils are shallow, occur on steep slopes or are overgrazed. Erosion often occurs due to a 

combination of the above factors. Frost can occur within the area experiencing an average of 

20 frost days per annum (Mucina and Rutherford, 2006).  

 

The wettest time of the year is January with an average of 136mm and the driest is June with 

08mm. The seasonality of precipitation is a driving factor behind the hydrological cycles of 

rivers and drainage lines within the area. Typically, rivers and drainage lines have a higher flow 

rate during the summer months. Maximum average temperatures range from 18.90C in July to 

27.60C in January. The region is coldest in July with minimum temperatures of 1.60C on average 

(Mucina and Rutherford, 2006; Climatological data). 

 

GEOLOGY AND TOPOGRAPHY 

The geological characteristics of an area influences the topography, vegetation communities 

and faunal assemblages present. Geological features of the municipal area are dominated by 

Shales of the Vryheid Formation of the Ecca Group. This Formation is made up of light grey 

sandstones that were deposited along ancient sandy shorelines. Smaller deposits of dolerite 

and arenite are also common within the area.  

 

The geology of the area gives rise to soils of the Plinthic and Duplex types as well as shallower 

soils associated with Mispah and Glenrosa (Geology Education Museum - 

www.stec.ukzn.ac.za).  

 

REGIONAL VEGETATION STRUCTURE AND COMPOSITION 

The project area is located within the Grassland Biome. This biome is subdivided into broad 

scale vegetation units and the larger project area is associated with several units namely the 

Northern KwaZulu-Natal Moist Grassland, Income Sandy Grassland and Subtropical Low 

Escarpment Moist Grassland vegetation units (Figure 5). The Low Escarpment Moist Grassland 

and Income Sandy Grassland will not be impacted by the proposed powerline project and are 

not discussed further.  

 

Northern KwaZulu-Natal Moist Grassland  

This vegetation type is distributed within most of the Thukela River catchment and is 

characterised by undulating plains and rolling landscapes. This topography supports tall tussock 

grasslands dominated by Themeda triandra and Hyparrhenia hirta. Open Vachellia karroo and 

Vachellia sieberiana woodlands often encroach into valleys and disturbed sites (Scott Shaw and 

Escott, 2011). These species are common indicators associated with this vegetation type 
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(Mucina and Rutherford, 2006). Northern KwaZulu-Natal Moist Grassland is considered as 

Vulnerable and is statutorily conserved in the uKhahlamba Drakensberg Park as well as in the 

Chelmsford, Spioenkop and Wagendrift Nature Reserves. 

 

 
FIGURE 5: REGIONAL VEGETATION ASSOCIATED WITH THE STUDY SITE 

 

CATCHMENT CHARACTERISTICS AND WATERCOURSES 

The NWRS-1 (National Water Resource Strategy, Version 1) originally established 19 Water 

Management Areas (WMA) within South Africa and proposed the establishment of the 19 

Catchment Management Agencies (CMA) to correspond to these areas. In rethinking the 

management model, the original 19 designated WMAs have been consolidated into nine 

WMAs. The present study area is located within the Pongola-Mtamvuna WMA which 

incorporates the original Usuthu to Mhlatuze WMA, the Thukela WMA and the Mvoti to 

Umzimkulu WMA. Major rivers within this WMA include the Pongola, Mhlatuze, Mfolozi, 

Mkuze, Thukela, Mvoti, Umgeni, Mkomazi, Umzimkulu and Mtamvuna. These rivers experience 

significant levels of high-water demand related stress, particularly during drought seasons. 

Many of these surrounding communities rely on fresh water from these rivers throughout the 

year and supply adequate water for domestic, stock and irrigation. 

 

More specifically, the study area is situated within the V32E quaternary catchment (Figure 6). 

The Sandspruit and Buffels Rivers are the major systems within the quaternary catchments and 

traverse the eastern portion of the QC, while smaller river systems including the Mzinyashana, 

Ngobiya and and Sterkstroom rivers occur closer to the project area. The Ngobiya River is the 
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dominant watercourse within the project area and is located approximately 800m west of the 

project area. 

 
FIGURE 6: QUATERNARY CATCHMENT LOCATION AND RIVER SYSTEMS  

 

Land use within the V32E quaternary catchment consists of open tracts of land interspersed 

with agriculture. The town of Dundee is the primary node within the catchment. Historic 

impacts experienced by this catchment include the replacement of indigenous grassland 

vegetation and the degradation of wetland systems due to anthropogenic land conversion. The 

transformation of biophysical characteristics exacerbates impacts such as erosion, 

sedimentation and reduced water quality within the catchment.  

 

The primary land use surrounding the project area is dominated by farmlands interspersed with 

patches of natural vegetation (Figure 7). The removal of natural grassland systems due to 

farming activities alters the vegetation communities, and subsequent ecological services these 

systems provide. 
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FIGURE 7: LAND USE SURROUNDING THE PROJECT 

 

NATIONAL FRESHWATER ECOSYSTEM PRIORITY AREAS (NFEPA) 

The National Freshwater Ecosystem Priority Areas (NFEPA) project represents a multi-partner 

project between the Council for Scientific and Industrial Research (CSIR), South African National 

Biodiversity Institute (SANBI), Water Research Commission (WRC), Department of Water 

Affairs (DWA; now Department of Water and Sanitation, or DWS), Department of 

Environmental Affairs (DEA), Worldwide Fund for Nature (WWF), South African Institute of 

Aquatic Biodiversity (SAIAB) and South African National Parks (SANParks). More specifically, the 

NFEPA project aims to: 

• Identify Freshwater Ecosystem Priority Areas (hereafter referred to as ‘FEPAs’) to meet 

national biodiversity goals for freshwater ecosystems; and 

• Develop a basis for enabling effective implementation of measures to protect FEPAs, 

including free-flowing rivers. 

 

Based on current outputs of the NFEPA project (Nel et al., 2011), one FEPA wetland system was 

identified within the assessment area and will be crossed by the ‘original’ alignment. This 

wetland is classified as a seep system which is artificial. The artificial nature of the wetland was 

confirmed during the field investigation as the ‘seep’ is in fact an agricultural dam. A number 

of FEPA wetlands are however present adjacent to the assessment area. These FEPA wetlands 

have been classified as channelled valley bottoms, wetland flats and seep systems. These 

wetlands have been classified as impacted largely as a result of the creation of agricultural dams 

(Figure 8).  

 

As discussed in the regional vegetation component, vegetation in South Africa has been 

categorised into special units based on biotic factors, physical features and assemblages. In a 

similar way the NFEPA wetland vegetation groups have further categorised vegetation units 

 

Legend 

1km Assessment Area 

Preferred Alignment 

Original Alignment 
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associated with water resources. These vegetation groups were derived from grouping the 438 

vegetation units into 133 wetland vegetation groups. The site is situated within the Sub-

Escarpment Grassland Group 4 wetland ecosystem type. This ecosystem type is listed as 

Endangered.
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FIGURE 8: FEPA WETLAND SYSTEMS WITHIN THE ASSESSMENT AREA
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4. ASSESSMENT RESULTS 

 

WETLAND DELINEATION  

The South African classification system categorises wetland systems based on the 

characteristics of different Hydrogeomorphic (HGM) Units. An HGM unit is a recognisable 

physiographic wetland-unit based on the geomorphic setting, water source of the wetland and 

the water flow patterns (Macfarlane et al., 2008). There are five broad recognised wetland 

systems based on the abovementioned system and these are depicted in Figure 9. The 

classification of these wetlands is then further refined as per the ‘Classification System for 

Wetlands and other Aquatic Ecosystems in South Africa’ (Ollis et al., 2013). 

FIGURE 9: DIAGRAMMATIC REPRESENTATION OF COMMON WETLAND SYSTEMS IDENTIFIED IN SOUTHERN 

AFRICA 

 

Based on the current identification of the four wetland indicators, wetland systems were 

delineated within the assessment area, (i.e. a 1km buffer surrounding the proposed powerline 

alignments and substation site). These wetland systems were identified and delineated within 

the area and classified as seep systems and channelled valley bottom systems. The seeps and 

channelled valley bottom wetlands were further separated into HGM units as follows: 

 

HGM 1, HGM 2, HGM 3, HGM 5, HGM 7, HGM 9 and HGM 10 – seep systems 

HGM 4, HGM 6 and HGM 8 – channelled valley bottom systems. 
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The delineated wetlands are displayed in Figure 10 and Figure 11 along with the HGM unit 

number, direction of flow and the likely continuation of the wetland systems outside of the 

assessment area. 

 

Seepage wetlands are characterised by their association with topographic positions that either 

cause groundwater to discharge to the land surface or rain-derived water to seep down-slope 

as subsurface interflow. Water movement through the seep is primarily attributed to interflow, 

with diffuse overland flow often being significant during and after rainfall events (Kotze et al., 

2008; Ollis et al., 2013). Water inputs are mainly from sub-surface flow and outflow is usually 

via a well-defined stream channel connecting the area directly to a stream channel. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Channelled valley bottom wetlands are characterised by their location on valley floors and the 

presence of a river or stream channel flowing through the wetland (but lacking characteristic 

floodplain features). May be gently sloped and characterised by the net accumulation of alluvial 

deposits or may have steeper slopes and be characterised by the net loss of sediment. 

Dominant water inputs to these wetlands are derived from the channels flowing through the 

wetland either as surface flows resulting from flooding, or as subsurface flow.  Water generally 

moves through the wetland as diffuse surface flow although occasionally as short-lived 

concentrated flows during flood events (Ollis et al., 2013). 
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The wetland delineation exercise was conducted based on the dominant indicators, including 

soil type (i.e. soil form and the presence of hydric characteristics); vegetation; and topographic 

position within a landscape. These are discussed in more detail within the assessment results. 
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FIGURE 10: DELINEATION OF WETLANDS WITHIN THE ASSESSMENT AREA 
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FIGURE 11: WETLAND SYSTEMS SHOWING THE DIRECTION OF FLOW
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SOIL WETNESS AND SOIL FORM INDICATOR 

Soil samples were taken within the study site. These samples were examined for the presence 

of hydric (wetland) characteristics. Hydric soils are defined as those that typically show 

characteristics (redoximorphic features) resulting from prolonged and repeated saturation. 

Redoximorphic features include the presence of mottling (i.e. bright insoluble iron 

compounds); a gleyed matrix; and/or Manganese (Mn)/Iron (Fe) concretions (Photograph 2).  

 

The presence of redoximorphic features are the most important indicator of wetland 

occurrence, as these soil wetness indicators remain in wetland soils, even if they are degraded 

or desiccated (DWAF, 2005). It is important to note that the presence or absence of 

redoximorphic features within the upper 500mm of the soil profile alone is sufficient to identify 

the soil as being hydric, or non-hydric (Collins, 2005) and that a soil horizon does not have to 

be 100% saturated for this reduction reaction to begin and to show within the profile as either 

mottling, a gleyed matrix or a concretion.  

 

PHOTOGRAPH 1: EXAMPLES OF HYDRIC CHARACTERISTICS USED AS INDICATORS FOR WETLAND CONDITIONS  

 

Further to the identification of hydric properties, it is important to consider the soil form. The 

type of soil (or the soil form) has a significant influence on the formation and functioning of a 

wetland system, including the way in which water enters and flows through a wetland (Ollis et 

al., 2013). The South African Soil Taxonomy (Soil Classification Working Group, 1991) refers to 

soil water regimes in the definition of three diagnostic horizons namely the E, G and soft plinthic 

B horizons (Jennings et al., 2008). The names of these horizons have been updated to the Albic, 

Gley and Soft Plinthic B respectively in the 2018 soil classification system (Soil Classification 

Working Group, 2018). 

 

Soil sampling was undertaken within the assessment area. This area can be divided into two 

distinct broad soil types associated with the plinthic soils and the duplex soils in the western 

and eastern portions of the area respectively.  

 

Plinthic soils consist of a topsoil (Orthic A horizon) which grades into a soft or hard plinthic 

material either directly or indirectly via a red apedal or yellow brown apedal B or E horizon. 

 

Mottling 

Mn concretion 

Gleyed matrix 
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They are easily identified by their iron oxides which are found segregated and concentrated in 

the soil, forming mottling and cementation. These distinct mottles are indicative of a 

fluctuating water table and the soils indicate at least seasonal saturation. Two different 

plinthite soils were identified within the more western portion of the assessment area and 

these were classified as the Westleigh and Avalon soil forms. These soil forms were 

interspersed with the oxidic soils of the Hutton and Clovelly form in higher lying areas, which 

did not show signs of saturation.  

 

Within the more eastern portion of the assessment area, the soil type changes to become 

dominated by clay soils of the duplex type. Duplex soils have in common the development of a 

strong structure in the B horizon and a marked increase in clay compared to the overlying 

topsoil. The B horizon is therefore separated from the topsoil by a clear or abrupt boundary. 

This marked increase in clay results in a strong blocky structure that is prone to erosion. This 

was particularly evident in the duplex soils identified on site, which have the presence of 

smectitic clays with a high shrink swell capacity. This capacity was evident with the formation 

of cracks on the surface of the soil, due to the drying out of the soils (shrinking). These cracks 

fill in during the rainfall months (when the clays swell). This shrink swell capacity makes these 

soils prone to erosion (Photograph 2). The duplex soils were classified as the hydric Sepane 

form and the terrestrial Valsrivier form depending on the presence or absence of a gleyed 

horizon respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

PHOTOGRAPH 2: CRACKS VISIBLE ON THE SURFACE OF THE DUPLEX SOILS AS A RESULT OF THE SHRINK SWELL 

CLAYS 
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The wetland systems classified from these soils can be considered as derived from catchment 

process and not the expression of groundwater at the surface. These soils are therefore 

responsive to rainfall (Figure 12), which quickly saturates the clay soils creating the gleyed 

matrix. This means that a perched groundwater table becomes present during the rainfall 

season within the subsoil.  Further input of rain water into the saturated subsoils will not 

infiltrate into the profile but rather runoff rapidly as surface flow, or slowly as subsurface lateral 

flow toward the channelled valley bottom (HGM 8) situated to the north. In the drier winter 

months this perched groundwater table will dry out, leaving the cracked surface identified 

during the current field investigation. 

FIGURE 12: CONCEPTUAL MODEL OF SUBSURFACE FLOW IN DUPLEX SOILS SHOWING HOW SURFACE RUNOFF IS 

RAPID IN THE MORE PERMEABLE TOPSOIL AND LATERAL FLOW IS SLOWER IN THE CLAY SUBSOIL (HARDIE ET AL., 

2012) 

 

The Katspruit soil form, which is the most widely encountered hydric soil form in South Africa 

was identified within the channelled valley bottom wetlands. This is a gleyic soil type, which 

displays ‘reduction’ and not ‘oxidation’ as the soils are formed in an anaerobic environment. 

Thus, little to no mottling is identified but rather the soil matrix is displayed as a gleyed (grey) 

matrix. These soils are indicative of permanent to seasonal saturation.  
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Outside of the wetland systems, and particularly along the southern boundary of the 

assessment area, the land is transformed into a very rocky area and the soil type is dominated 

by the shallow Mispah soil form (Photograph 3). 

PHOTOGRAPH 3: VERY ROCKS AREA WITHIN THE SOUTHERN PORTION OF THE ASSESSMENT AREA 

 

Properties of the dominant soils identified within the assessment area are provided in Table 2 

and a broad scale soil map of the assessment area provided in Figure 13. 
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TABLE 2: SOILS IDENTIFIED WITHIN THE SAMPLING AREA 

SOIL FORM AND DEFINING HORIZONS 
DEFINING 

SOIL COLOUR 

SOIL 

TEXTURE 

ZONE OF 

WETNESS 
OBSERVATIONS PHOTOGRAPH 

Hydric Soils 

Katspruit 

 

Orthic A  

10YR 2/1 

(Black) 

 

Clay  

Seasonal 

and 

Permanent  

Identified largely within the 

channelled valley bottom 

wetlands. Gleyic sub horizon 

displaying permanently 

saturated conditions. 

 

G 

Sepane 

Orthic A 

10YR 2/1 

(Black) 
Clay Seasonal  

Duplex soil identified within the 

eastern portion of the area, 

within the substation site. 

Gleyed horizon identified 

indicating seasonally saturated 

conditions. Rainfall will quickly 

saturate the clays within the 

profile and create seasonal 

anaerobic conditions and a 

gleyic soil matrix 
 

Pedocutanic B 

Unconsolidate

d material 

with signs of 

wetness 
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SOIL FORM AND DEFINING HORIZONS 
DEFINING 

SOIL COLOUR 

SOIL 

TEXTURE 

ZONE OF 

WETNESS 
OBSERVATIONS PHOTOGRAPH 

Westleigh 

Orthic A 

 

10YR 5/3 

(Brown) 
Clay 

Loam 

Temporary 

and 

Seasonal  

Identified within the western 

portion of the area, within the 

seep wetland systems. Plinthic in 

nature indicating a fluctuating 

water table. High concentration 

of mottles and gleyed matrix 

 

Soft Plinthic B 

 

Avalon 

Orthic A 

10YR 4/6 
(Dark 

Yellowish 
Brown) 

 

Clay 
Loam 

Temporary 

and 

Seasonal 

 

 

Identified within the western 

and central portions of the area. 

Plinthic in nature with a yellow 

brown apedal horizon. Situated 

within the more temporary 

zone of saturation. 

 

 

 

 

  

Yellow-Brown 

Apedal B 

Soft Plinthic B 
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SOIL FORM AND DEFINING HORIZONS 
DEFINING 

SOIL COLOUR 

SOIL 

TEXTURE 

ZONE OF 

WETNESS 
OBSERVATIONS PHOTOGRAPH 

Terrestrial Soils 

Hutton 

Orthic A 

5YR 4/6 
(yellowish 

red) 

Sandy 
Clay 

Loam 
None 

Identified outside of the 

wetland systems, within the 

western and central portions of 

the area, particularly on raised 

topography within the 

landscape. Non-hydric in nature. 

 

 

 

 

 

 

 

Red Apedal 

Clovelly 

 

Orthic A 

 
10YR 4/6 

(Dark 
Yellowish 
Brown) 

 

Sandy 
Clay 

Loam 
None 

Identified outside of the 

wetland systems, within the 

western and central portions of 

the area. Non-hydric in nature. A 

plinthic horizon is likely however 

this will occur deep within the 

soil profile. 

 

 

 

 

 

Yellow Brown 

Apedal 
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SOIL FORM AND DEFINING HORIZONS 
DEFINING 

SOIL COLOUR 

SOIL 

TEXTURE 

ZONE OF 

WETNESS 
OBSERVATIONS PHOTOGRAPH 

Valsrivier 

Orthic A 

10YR 2/2 
(Very Dark 

Brown) 
Clay None 

Identified within the eastern 

portion of the assessment area. 

Duplex in nature but not 

displaying any signs of wetness. 

Strongly structured and prone to 

erosion. 

 

Pedocutanic B 

Unconsolidated 

material 

without signs of 

wetness 

Mispah 

Orthic A 

10YR 3/4 
(Dark 

Yellowish 
Brown) 

Sandy None 

Identified particularly along the 

southern edge of the 

assessment area, where the 

landscape becomes very rocky 

in nature. Shallow topsoil 

overlying hard rock. 

 

Hard Rock 
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FIGURE 13: BROAD SCALE SOIL MAP OF THE STUDY AREA 

 

VEGETATION INDICATOR 

According to DWAF (2005), vegetation is regarded as a key component to be used in the 

delineation procedure for wetlands as distinct changes in vegetation assemblages can be noted 

when moving through wetland systems, from the permanent zone to the temporary zone. 

Vegetation also forms a central part of the wetland definition in the National Water Act (Act 36 

of 1998).  

 

Hydrophytic vegetation are plant species that are adapted to growing in permanently or 

temporarily water-logged conditions (elevated water conditions in wetland soils). This is 

further subdivided into species that are obligate and facultative wetland species (Table 3). The 

composition of a plant community is determined by the complex interactions between climate, 

soil type, position in the landscape and competition between plant species.  

 

Wetland plant species perform a variety of functions including: 

• Maintaining water quality by filtering out nutrients and sediments.  

• Providing food, shelter and breeding habitat for both aquatic and terrestrial fauna. 

• Preventing erosion. 
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TABLE 3: THE CLASSIFICATION OF PLANTS ACCORDING TO OCCURRENCE IN WETLANDS (DWAF, 2008) 

VEGETATION COMPONENTS DESCRIPTION  

Obligate wetland species Almost always grow in wetlands (> 99% of occurrences) 

Facultative wetland species Usually grow in wetlands (67-99% of occurrences) but occasionally 

are found in non-wetland areas  

Facultative species Are equally likely to grow in wetlands and non-wetland areas (34- 

66% of occurrences) 

Facultative dry-land species  Usually grow in non-wetland areas but sometimes grow in 

wetlands (1- 34% of occurrences) 

  

These wetland “indicator” species assist in the identification of wetland systems and associated 

boundaries. However, using vegetation as a primary wetland indicator requires undisturbed 

conditions (DWAF, 2005). The alteration of habitat and associated floral communities has a 

detrimental impact on the ability to confidently rely on vegetation as wetland indicators. In 

these instances, it makes scientific sense to utilise a combination of terrain and soil 

characteristics in determining wetland boundaries around transformed areas.  

 

Variations in wetland systems also have an impact on vegetation communities through the 

topographical setting. The topographic position of plant communities is believed to influence 

plant distribution through variations in radiant (solar) energy and subsequent variations in soil 

moisture levels. Therefore, channelled valley bottom wetlands generally provide unique 

environmental conditions compared to the seepage systems. 

 

Hydrophytic species were noted within the assessment area and associated wetland systems. 

Obligate species including Typha capensis and Phragmites australis were noted within several 

dam systems. These robust, perennial plants are associated with open water in lakes, 

depressions, riverbanks and streamlet margins. Eleocharis acutangular, Juncus sp. and Isolepis 

fluitans var. fluitans were noted in eroded areas behind dam walls, where ponding of water 

has occurred and within the channelled valley bottom systems (Photograph 4). 

 

The seepage systems were characterised by secondary grassland systems which displayed a 

higher species diversity of herbaceous species than adjacent drier habitats (Photograph 5). 

Species noted included Monopsis decipiens, Imperata cylindrica, Pycreus nutitidus, Andropogon 

eucomus, various Gerbera species, Ocimum obovatum, Eulophia hians (a provincially protected 

species), Cyrtanthus nutans, Boophone distichia (a provincially protected species), Thunbergia 

atriplicifolia and Hypoxis hemerocallidea (provincially protected species). The diversity of these 

species is possibly attributed to the elevated soil moisture conditions within the seeps 

(Photograph 7).   

 

The vegetation structure of the project area was dominated by secondary grasslands with basal 

cover ranging from low-moderate with patches of overgrazed and exposed soils. Examination 
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of aerial imagery shows that the grassland communities have been historically cultivated. 

Despite these disturbances, limited invasive alien species were noted. These comprised of 

Tagetes minuta, Bidens sp and Datura stramonium. Scattered woody Populus x canescens, 

Pinus spp and Seriphium plumosum (Bankrupt Bush) were noted however very limited 

(Photograph 6). 

 

PHOTOGRAPH 4: HYDRIC SPECIES IDENTIFIED WITHIN THE DAMS, AND WETTER ERODED AREAS INCLUDING 

TYPHA CAPENSIS, JUNCUS SP., PHRAGMITES AUSTRALIS, AND ELEOCHARIS ACUTANGULA 
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PHOTOGRAPH 5: SECONDARY GRASSLANDS ASSOCIATED WITH THE SEEP SYSTEMS IN THE WESTERN SECTION OF 

THE ASSESSMENT AREA. THE FIELD WORK OCCURRED JUST AFTER A BURN 

PHOTOGRAPH 6: ALIEN INVASIVE WOODY SPECIES NOTED AROUND EROSION GULLIES AND DAMS AND 

SERIPHIUM PLUMOSUM (BANKRUPT BUSH) 
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PHOTOGRAPH 7: HIGHER SPECIES DIVERSITY IDENTIFIED WITHIN THE SEEP WETLANDS INCLUDING (FROM LEFT 

TO RIGHT, TOP TO BOTTOM), GERBERA SP., OCIMUM OBOVATUM, EULOPHIA HIANS, CYRTANTHUS NUTANS, 

MONOPSIS DECIPIENS, BOOPHONE DISTICHIA, THUNBERGIA ATRIPLICIFOLIA AND HYPOXIS HEMEROCALLIDEA 
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TERRAIN INDICATOR 

The topography of an area is generally a good practical indicator for identifying those parts in 

the landscape where wetlands/watercourses are likely to occur. Generally, these occur as a 

valley bottom unit however, wetlands can also occur on steep to mid slopes where 

groundwater or surface water discharge is taking place through seeps (DWAF, 2005). In order 

to classify a wetland system and/or a watercourse the localised landscape setting must be 

taken into consideration through ground-truthing of the study site after initial desktop 

investigations (Ollis et al., 2014). 

 

The assessment area is situated within a landscape dominated by rolling hills. The altitude 

ranges from approximately 1345m to 1310m above sea level. This topography gives rise to a 

number of wetland systems dominated by seeps and valley bottom wetlands. 

 

A hydrological flow prediction model was undertaken within the assessment area as part of the 

desktop assessment and the results are displayed in Figure 14. This model highlights the 

probability of saturated zones within the study site. As can be seen in the Figure 14 there is a 

medium to high probability of wetland areas within the areas delineated as wetlands based on 

the field investigation. This prediction model is therefore used to confirm field findings. Figure 

15 displays a comparison of the hydrological prediction with the field-based delineation 

conducted during the September 2018 site investigation.  

 

 
FIGURE 14: HYDROLOGICAL FLOW PREDICTION MODEL OF THE ASSESSMENT AREA 
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FIGURE 15: HYDROLOGICAL FLOW PREDICTION MODEL AND FIELD BASED WETLAND DELINEATION  
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5. WETLAND HEALTH AND FUNCTIONAL ASSESSMENT 

 

PRESENT ECOLOGICAL STATE (PES) 

The HGM units were assessed with regards to their health according to the Wet-Health 

methodology5. The results are as follows: 

 

• HGM 1; HGM 2; HGM 3; HGM 5; and HGM 7: Moderately Modified (PES C)  

• HGM 4; HGM 6; HGM 8; HGM 9; and HGM 10: Largely Modified (PES Category D) 

 

All wetland systems are considered functional, with differing degrees of health depending on 

changes both within the HGM units as well as their catchments.  

 

As already stated, the western portion of the study area is dominated by sandy soils of the 

Westleigh, Avalon, Clovelly and Hutton type. These soils have a much higher stormwater 

infiltration rate as compared to the eastern portion of the study area, which is dominated by 

clayey (lower infiltration) soils of the Sepane, Valsrivier and Katspruit forms. The stormwater 

infiltration rate has a significant impact on the health of a wetland, with greater infiltration 

meaning reducing the velocity of runoff (lower erosion gully formation); increasing filtration 

(lowering the concentration of pollutants within the wetland) and increasing the attenuation 

of water within the landscape. These properties were particularly evident in the seep systems 

associated with HGM 1, HGM 2, HGM 3, and HGM 5.  

 

The natural functions of these wetlands have been negatively affected by historic and current 

cultivation within particular portions of the seep systems. Cultivation of soils requires their 

mixing, and this can lead to soil desiccation, changes in the pH, nutrient availability and bulk 

density having an effect on vegetation communities. Furthermore, these seep systems (HGM 

1, 2, 3, and 5) are currently utilised for livestock grazing and this is having a slight negative 

impact on basal cover. If care is not taken in the management of livestock within the wetlands, 

erosion gully formation will become prevalent (Photograph 8 and Photograph 9). 

 

The channelled valley bottom wetlands (HGM 4, HGM 6 and HGM 8) are dominated by the high 

clay content soil, Katspruit. This soil is prone to erosion and this is evident in all HGM units. 

Erosion of the beds and banks of all channels was noted with erosion to base rock present 

within HGM 6 and HGM 8. Furthermore, the creation of agricultural earthen dams within all 

HGM units has led to changes in the hydrological flow paths and the geomorphic setting of the 

channelled valley bottom wetlands and this has led to the formation of erosion gullies 

downstream of the dams (Photograph 10 and Photograph 11).  

 

                                                 

5 The current size of the delineated wetlands was recorded. It must be noted that this is not the entire size of the 

wetland but rather the portion of the system delineated within the assessment area.  
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The eastern portion of the study area is dominated by the duplex soils, Sepane and Valsrivier. 

Seep systems delineated within this area are therefore controlled by surface water inputs 

during the summer months. HGM 7, HGM 9 and HGM 10 have been impacted largely be 

livestock grazing which has reduced the basal cover within these seeps. Furthermore, 

compaction of the clay soils was noted where the livestock concentrate, and this compaction 

has led to the formation of erosion gullies in places. Agricultural dams were identified within 

HGM 9 and HGM 10. These have been designed to collect surface runoff from the duplex soils 

during rain events. The attenuation of water within the dams has led to the desiccation of 

downstream soils, which makes these soils prone to further erosion.  

 

A summary of the PES scores obtained for the field-based delineated systems following 

application of the Wet-Health approach during the present assessment is provided in Table 4.  

 

TABLE 4: SUMMARY OF PES SCORE  

 EXTENT 

DELINEATED 

(HA) 

HYDROLOGY GEOMORPHOLOGY VEGETATION 
PES SCORE 

(CATEGORY) 

HGM 1 31.61 3.5 1.7 2.6 
C 

(2.73) 

HGM 2 46.55 3.5 2.2 2.8 
C 

(2.93) 

HGM 3 49.30 4.0 3.5 3.7 
C 

(3.77) 

HGM 4 13.23 5.0 5.3 4.8 
D 

(5.03) 

HGM 5 28.45 4.0 3.3 3.8 
C 

(3.74) 

HGM 6 12.51 5.0 4.4 3.1 
D 

(4.29) 

HGM 7 16.14 3.5 3.0 3.1 
C 

(3.24) 

HGM 8 14.55 6.5 4.4 3.4 
D 

(5.01) 
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 EXTENT 

DELINEATED 

(HA) 

HYDROLOGY GEOMORPHOLOGY VEGETATION 
PES SCORE 

(CATEGORY) 

HGM 9 16.29 6.0 4.5 4.1 
D 

(5.03) 

HGM 10 3.30 6.5 4.3 3.4 
D 

(4.99) 

 

 
PHOTOGRAPH 8: CURRENT AND HISTORIC CULTIVATION WITHIN THE SEEP SYSTEMS 
 

 
PHOTOGRAPH 9: LIVESTOCK WHICH HAVE REDUCED THE BASAL COVER PARTICULARLY IN THE EASTERN 

PORTION OF THE AREA 
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PHOTOGRAPH 10: AGRICULTURAL DAMS WHICH HAVE BEEN BUILT IN A NUMBER OF THE HGM UNITS 

 

PHOTOGRAPH 11: EROSION OF THE CHANNELLED VALLEY BOTTOM SYSTEMS 

 
FUNCTIONAL ASSESSMENT (ECOSYSTEM GOODS AND SERVICES) 

Ecosystem goods and services were calculated for all HGM units. Scores received ranged from 

low to moderate for natural ecosystem service resources (Figure 16) with the scores correlating 

with the PES scores (the Moderately Modified HGM units received higher functional integrity 

scores than the Largely Modified HGM units). 

 

HGM 1, HGM 2, HGM 3, HGM 5 and HGM 7 received moderate scores for streamflow 

regulation, sediment trapping, filtration and erosion control compared to HGM 4, HGM 6, HGM 

8, HGM 9 and HGM 10. The channelled valley bottom units (HGM 4, HGM 6 and HGM 8) 

received moderate scores for flood attenuation. The wetlands are not used extensively for crop 

cultivation and direct abstract of water and this is reflected in the Low scores received for the 

ecosystem goods and services.  
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FIGURE 16: GENERAL WET-ECOSERVICES RESULTS FOR THE WETLAND SYSTEMS  
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ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) 

The EIS score for all HGM units varied from Low to Moderate6 (Table 5). HGM units 1 to 8 

received Moderate scores and HGM units 9 and 10 received Low scores. 

 

Despite the site investigation occurring just after the burn season and the basal cover being 

low, HGM units 1 to 8 provide habitat for a number of faunal and floral species. Protected flora 

including Boophone disticha, various Hypoxis species, Eulophia hians and Crinum species were 

identified within the secondary grasslands associated with the seep systems. Furthermore, the 

presence of fauna and avifauna including but not limited to Back Blacked Jackal (Canis 

mesomelas), Secretarybird (Sagittarius serpentarius), Southern Bald Ibis (Geronticus calvus) 

and Yellow Mongoose (Cynictis penicillata) were identified within these wetland systems. 

Furthermore, the presence of open water particularly within the channelled valley bottom 

systems increases the use of these wetlands for semi-aquatic and aquatic species. 

 

HGM units 9 and 10 received low EIS scores as these systems are utilised extensively for grazing, 

reducing the basal cover significantly. A lack of surface water, as a result of the runoff 

properties of these soils, further decreases the use of these systems by faunal species as well 

as limits the opportunity for the growth of plants of conservation concern.     

 

The HGM units received Low to Moderate scores with regards to the Hydrological Functional 

Importance as the systems provide key ecosystem goods and services to their catchments, 

including water attenuation within the landscape, the provision of natural resources, filtration 

and erosion control. Socio-economic importance of all HGM units is low to very low as the 

wetlands are only utilised for livestock grazing and crop cultivation to a limited extend.  

  

                                                 

6 A moderate score indicates features that are considered to be ecologically important and sensitive at a local scale. 
The functioning and/or biodiversity of these features are not usually sensitive to anthropogenic disturbances. They 
typically play a small role in providing ecological services at the local scale. A low score indicates that features about 
the wetland are regarded as somewhat ecologically important and sensitive at a local scale. The functioning and/or 
biodiversity features have low-medium sensitivity to anthropogenic disturbances. They typically play a very small 
role in providing ecological services at the local scale. 
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TABLE 5: SUMMARY OF THE ECOLOGICAL IMPORTANCE AND SENSITIVITY 

HGM UNIT EIS 
SCORE 

(0-4) 

CONFIDENCE 

(0-5) 
CATEGORY 

 

HGM 1 

(Seep) 

 
 

Ecological 

Importance and 

Sensitivity 

2.02 3.00 Moderate 

Hydrological 

Functional 

Importance 

2.24 3.00 Moderate 

Direct Human 

Benefits 
0.67 3.00 Very Low 

HGM 2 
(Seep) 

 

Ecological 

Importance and 

Sensitivity 

2.02 3.00 Moderate 

Hydrological 

Functional 

Importance 

2.33 3.00 Moderate 

Direct Human 

Benefits 
1.00 3.00 Low 

HGM 3 
(Seep) 

Ecological 

Importance and 

Sensitivity 

2.12 3.00 Moderate 

Hydrological 

Functional 

Importance 

2.50 3.00 Moderate 

Direct Human 

Benefits 
1.00 3.00 Low 

HGM 4 
(Channelled Valley Bottom) 

Ecological 

Importance and 

Sensitivity 

2.16 3.00 Low 

Hydrological 

Functional 

Importance 

2.13 3.00 Moderate 

Direct Human 

Benefits 
1.00 3.00 Low 

 
 

HGM 5 
(Seep) 

Ecological 

Importance and 

Sensitivity 

2.02 3.00 Moderate 

Hydrological 

Functional 

Importance 

1.73 3.00 Low 
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HGM UNIT EIS 
SCORE 

(0-4) 

CONFIDENCE 

(0-5) 
CATEGORY 

Direct Human 

Benefits 
1.17 3.00 Low 

HGM 6 
(Channelled Valley Bottom) 

Ecological 

Importance and 

Sensitivity 

2.01 3.00 Moderate 

Hydrological 

Functional 

Importance 

1.71 3.00 Low 

Direct Human 

Benefits 
0.83 3.00 Very Low 

HGM 7 
(Seep) 

Ecological 

Importance and 

Sensitivity 

2.02 3.00 Moderate 

Hydrological 

Functional 

Importance 

2.25 3.00 Moderate 

Direct Human 

Benefits 
0.67 3.00 Very Low 

HGM 8 
(Channelled Valley Bottom) 

 

Ecological 

Importance and 

Sensitivity 

2.12 3.00 Moderate 

Hydrological 

Functional 

Importance 

2.40 3.00 Moderate 

Direct Human 

Benefits 
0.67 3.00 Very Low 

HGM 9 
(Seep) 

Ecological 

Importance and 

Sensitivity 

1.38 3.00 Low 

Hydrological 

Functional 

Importance 

2.20 3.00 Moderate 

Direct Human 

Benefits 
0.67 3.00 Very Low 

HGM 10 
(Seep) 

Ecological 

Importance and 

Sensitivity 

1.32 3.00 Low 
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HGM UNIT EIS 
SCORE 

(0-4) 

CONFIDENCE 

(0-5) 
CATEGORY 

Hydrological 

Functional 

Importance 

2.11 3.00 Moderate 

Direct Human 

Benefits 
0.67 3.00 Very Low 
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6. BUFFER REQUIREMENTS  

 
Wetland buffers are areas that surround a wetland and reduce adverse impacts to wetland 

functions and values from adjacent development. Buffer zones outside the boundary of 

wetlands are required to ensure that the ecotones between aquatic and terrestrial 

environments are effectively managed and conserved. These ecotones have a high ecological 

significance and have been shown to perform a wide range of functions, and on this basis, have 

been proposed as a standard measure to protect water resources and associated biodiversity 

(Macfarlane & Bredin, 2016). Literature indicates that buffers reduce wetland impacts by 

moderating the effects of stormwater runoff including stabilising soil to prevent erosion; 

filtering suspended solids, nutrients, and harmful or toxic substances; and moderating water 

level fluctuations (Castelie et al., 1992). 

 

Buffers also provide essential foraging, roosting, refugia and breeding habitat for wetland-

associated species. Finally, buffers reduce the adverse impacts of human disturbance on 

wetland habitats including blocking noise and glare; reducing sedimentation and nutrient 

input; reducing direct human disturbance from dumped debris, cut vegetation and providing 

visual separation. 

 

The proposed project involves the installation of one of two alternative 88kV powerline 

alignments entering into an associated 470m2 substation. The ‘preferred’ powerline is 

proposed to run adjacent to the existing farm road which traverses the study area, while the 

‘original’ powerline route cuts through a larger portion of HGM 7 and HGM 9 to the south of 

the existing farm road. The substation is proposed to be constructed in the eastern portion of 

the site. Buffers for the powerline route have not been calculated as both alternative routes 

will traverse several of the wetland systems. The ‘preferred’ route will have a lower impact on 

the wetland systems as this alignment will be located within a disturbed footprint along the 

existing farm road. Buffers to the identified wetlands would not add any benefit to the 

positioning of the towers, provided these tower positions remain within the existing disturbed 

footprint.  

 

While buffers are generally recommended for the substation site, it was brought to our 

attention that a previous application for environmental authorisation for an Adit Complex 

associated with the Buffalo Coal operations was approved and construction of this complex is 

set to get underway. The Adit Complex was approved to be constructed within a portion of 

HGM 9, the same area as the proposed substation.  

 

The use of the buffer tool (Macfarlane & Bredin, 2016) to gain an understanding of the general 

required buffer to protect HGM 9 was undertaken. A 30m buffer was calculated for HGM 9 

based on number of different factors including the impact of the proposed activity on the water 

resource, climatic factors, topographical factors, the duplex nature of the soils and the 

sensitivity of the water resource.  
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Despite this buffer which would be recommended ordinarily, it must be borne in mind that the 

Adit Complex is to be constructed in the same footprint as the substation. It is therefore the 

author’s recommendation, that despite the loss of an area of HGM 9 the substation is 

authorised to be constructed within the same disturbed footprint associated with the Adit 

Complex. 

 

This is due to the fact that: 

• this portion of the wetland will be destroyed by the Adit Complex construction activities;  

• the substation construction would not add any further negative impacts on the area;  

• HGM 9 is controlled by seasonal waterlogging of clay soils and is not an expression of 

groundwater; and 

• the wetland is largely modified and has a low EIS, therefore the construction of the 

substation will not negatively affect any prime vegetation units or any species of 

conservation concern.  

 

Furthermore, the development of the Adit Complex and substation within the same localised 

area should provide opportunities to remediate the remaining portion of HGM 9 to control 

surface runoff and erosion within the area. 

 

7. IMPACT ASSESSMENT 

 

Any development in a natural system will have an impact on the surrounding environment, 

usually in a negative way. The purpose of this phase of the study was to identify and assess the 

significance of impacts caused by both proposed powerline alignments and the substation site 

and to provide a description of the mitigation required so as to limit the identified negative 

impacts on the receiving environment.  

 

METHODOLOGY 

To ensure uniformity, the assessment of potential impacts derived from each activity 

associated with the proposed development is addressed in a standard manner so that a wide 

range of impacts are comparable. For this reason, a clearly defined rating methodology has 

been used to assess the impacts identified in this specialist study. Each impact identified is 

assessed in terms of probability (likelihood of occurring), scale (spatial scale), magnitude 

(severity) and duration (temporal scale). To enable a scientific approach to the determination 

of the environmental significance (importance), a numerical value is linked to each rating scale. 

 

The following criteria are applied: 

 

Occurrence 

• Probability of occurrence; and  

• Duration of occurrence.  
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Severity 

• Magnitude (severity) of impact; and  

• Scale/extent of impact  

 

In order to assess each of these factors for each impact, the ranking scales as presented in Table 

6 were used. 

 

TABLE 6: IMPACT ASSESSMENT SCORING 

Probability (P) Duration (D) 

5 – Definite / Don’t Know 

4 – Highly Probable 

3 – Medium Probability 

2 – Low Probability 

1 – Improbable  

0 – Not applicable/None/Negligible  

5 – Permanent 

4 – Long Term (ceases with operational life) 

3 – medium Term (5 – 15 years) 

2 – Short Term (0 – 5 years) 

1 – Immediate 

0 - Not applicable/None/Negligible 

Scale (S) Magnitude (M) 

5 – International 

4 – National 

3 – Regional 

2 – Local  

1 – Site Only  

0 - Not applicable/None/Negligible 

10 – Very High / Don’t Know 

8 – High 

6 – Moderate 

4 – Low 

2- Minor  

0 - Not applicable/None/Negligible 

 

Status of Impact  

Positive: + (A benefit to the receiving environment)  

Negative: - (A cost to the receiving environment)  

Neutral: N (No cost or benefit to the receiving environment) 

 

The following formula was applied to calculate the impact significance after the factors were 

ranked for each impact:  

 

SP = (magnitude + duration + scale) x probability 

 

The maximum value that can be achieved is 100 Significance Points (SP). The Impact 

significance rating are provided in Table 7. 
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TABLE 7: IMPACT SIGNIFICANCE RATINGS 

SIGNIFICANCE 

ENVIRONMENTAL 

SIGNIFICANCE POINTS (SP) 

 

COLOUR CODE 

 

High (Positive) 60 H 

Medium (Positive) 30 to 60 M 

Low (Positive)  30 L 

Neutral  0 N 

Low (Negative) -30 L 

Medium (Negative) -30 to -60 M 

High (Negative)  -60 (max = 100) H 

 

The significance of an impact gives one an indication of the level of mitigation measures 

required in order to minimise negative impacts and reduce environmental damage during the 

construction, operational and decommissioning / closure phases. Suitable and appropriate 

mitigation measures were identified for each of the potential impacts. 

 

ASSESSMENT OF IMPACTS 

Impacts on the delineated and assessed wetland systems as a result of the proposed powerline 

alignments and the substation site are associated with four primary aspects: 

- Soil erosion and sedimentation of wetland systems, leading to a decline in the health and 

functional integrity of the systems; 

- Pollution potential of the wetland systems; 

- Encroachment of alien invasive species into the wetland systems as a result of the 

disturbance 

- Lack of rehabilitation of disturbed areas, leading to the degradation of the wetland 

systems. 

 

Mitigation measures are therefore aimed at limiting the significance of these impacts on the 

functionality of the wetlands.  

 

Mitigation measures included within this assessment take into account the recent 

implementation of the generic environmental management plan for substation and overhead 

electricity transmission and distribution infrastructure as per Government Gazette No. 42323, 

22 March 2019. 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 

 

M D S P 

TO
TA

L 

ST
A

T
U

S 

SP M D S P 

TO
TA

L 

ST
A

T
U

S 

SP 

CONSTRUCTION PHASE 

Clearing of soils and 

vegetation   

- Exposure of soil to environmental 
factors including rainfall and wind 
which will lead to soil erosion. 

- Deposition of eroded soil within 
downstream wetland systems.   

- Substation footprint 

- Construction camp 

6 2 2 5 50 - M - No stockpiling of any materials may take place 

adjacent to any of the wetland systems. Erosion 

control measures must be implemented in areas 

sensitive to erosion, particularly in areas where 

erosion has already occurred in HGM 9. These 

measures include but are not limited to - the use of 

sandbags, hessian sheets, silt fences, retention or 

replacement of vegetation and geotextiles such as 

soil cells which must be used in the protection of 

slopes. 

- Do not allow surface water or storm water to be 

concentrated, or to flow down slopes without 

erosion protection measures being in place. 

- Make use of existing access roads as much as 

possible and plan additional access routes to avoid 

wetland systems. 

- Minimise the extent of the work footprint as far as 
possible. 

4 2 1 5 35 - M 

Clearing of soils and 
vegetation within both 
the ‘preferred’ and 
‘original’ power line 
routes 

- Exposure of soil to environmental 
factors including rainfall and wind 
which will lead to soil erosion. 

- Deposition of eroded soil within 
downstream wetland systems.   

- Preferred and Original 

Powerline alignments 

8 2 2 5 60 - H - No stockpiling of any materials may take place 

adjacent to any of the wetland systems. Erosion 

control measures must be implemented in areas 

sensitive to erosion, particularly in areas where 

erosion has already occurred. These measures 

include but are not limited to - the use of sandbags, 

hessian sheets, silt fences, retention or replacement 

of vegetation and geotextiles such as soil cells which 

must be used in the protection of slopes. 

- Do not allow surface water or storm water to be 

concentrated, or to flow down slopes without 

erosion protection measures being in place. 

- The entire construction area for both the ‘preferred’ 

and ‘original’ powerline alignments must not be 

stripped of vegetation prior to commencing 

construction activities. 

- All disturbed areas along the powerline alignment 

must be rehabilitated as soon as construction in an 

6 2 1 4 36 - M 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 

 

M D S P 

TO
TA

L 

ST
A

T
U

S 

SP M D S P 

TO
TA

L 

ST
A

T
U

S 

SP 

CONSTRUCTION PHASE 

area is complete or near complete and not left until 

the end of the project to be rehabilitated. 

- Make use of existing access roads as much as 

possible and plan additional access routes to avoid 

wetland systems. 

- Minimise the extent of the work footprint as far as 
possible. 

- The ‘preferred’ alignment will have a lower impact as 
it is situated within a disturbed area adjacent to the 
existing farm road. 

Movement of heavy 
machinery and personnel 

- Compaction of hydric soils and 
decrease in basal cover leading to 
increased erosion potential 

- Decline in health and functionality 
of wetland systems 

- Power line servitude 

- Construction camp 

- Substation site 

6 2 2 5 50 - M - Stick to existing access roads. 

- Do not allow vehicles to access any of the HGM units 

with the exception of HGM 9 for the construction of 

the substation.  

- Limit access by personnel to wetland systems 

- Areas disturbed must be rehabilitated (i.e. turning 

circles) as soon as possible and not left until the end 

of the project. 

- The ‘preferred’ alignment will have a lower impact as 

it is situated within a disturbed area adjacent to the 

existing farm road. 

4 2 1 3 21 - L 

Excavation of pylon and 
construction of 
substation sites 

- Disturbance to the hydric soil 
profile within the HGM units. 
Changes to the hydrological flow 
and geomorphic setting of the 
impacted wetland systems. 

- Increased erosion potential, 
particularly in HGM units 5, 7, and 
9 as these are predominantly 
composed of duplex soils which 
are prone to erosion. 

- Substation site  

- Both the ‘original’ and 

‘preferred’ powerline 

alignments 

6 2 2 5 50 - M - Attenuation of stormwater from the development 

site is important to reduce the velocity of runoff into 

the downstream watercourse. Particularly so in HGM 

9. 

- Attenuation measures to be used during 

construction include but are not limited to - the use 

of sand bags, hessian sheets, silt fences, retention or 

replacement of vegetation and geotextiles such as 

soil cells which must be used in the protection of 

slopes.  

- Do not allow surface water or storm water to be 

concentrated, or to flow down cut or fill slopes 

without erosion protection measures being in place; 

- Vegetation clearing must be undertaken only in the 

areas to be developed and must not extend outside 

4 2 1 5 35 - M 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 
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TO
TA

L 
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A

T
U

S 

SP 

CONSTRUCTION PHASE 

of the development footprint and particularly into 

upslope grasslands/wetlands. 

- The ‘preferred’ alignment will have a lower impact as 

it is situated within a disturbed area adjacent to the 

existing farm road. 

Installation of pylons in 
HGM units 1, 3, 4, 5, 6, 7 
and 9 

- Pollution of HGM units including 
sedimentation of downstream 
wetland systems, and 
mismanagement of waste and 
pollutants including 
hydrocarbons, construction 
waste and other hazardous 
chemicals.  

- This will result in these substances 
entering and polluting the 
sensitive wetland systems either 
directly through surface runoff 
during rainfall events, or 
subsurface water movement. 

- Both the ‘original’ and 

‘preferred’ powerline 

alignment 

6 2 2 4 40 - M - Do not locate the construction camp or any depot for 

any substance which causes or is likely to cause 

pollution within a distance of 100m of the delineated 

water resources. 

- All waste generated during construction is to be 

disposed of at an appropriate facility and no washing 

of paint brushes, containers, wheelbarrows, spades, 

picks or any other equipment adjacent to the 

watercourses is permitted. 

- Proper management and disposal of construction 

waste must occur during the construction of the 

development. 

- No release of any substance i.e. cement, oil, that 

could be toxic to fauna or faunal habitats within the 

watercourses. 

- Spillages of fuels, oils and other potentially harmful 

chemicals must be cleaned up immediately and 

contaminants properly drained and disposed of using 

proper solid/hazardous waste facilities (not to be 

disposed of within the natural environment). Any 

contaminated soil must be removed, and the 

affected area rehabilitated immediately. 

- A spill contingency plan must be drawn up for the 
construction phase.  

- The ‘preferred’ alignment will have a lower impact 
as it is situated within a disturbed area adjacent to 
the existing farm road. 

4 2 1 3 21 - L 

Construction of 
substation within HGM 9 

- Loss of a portion of HGM 9* 
*It must be noted that a previously 
authorised mining adit complex occurs 
surrounding the substation site and as 

- Substation site 4 2 1 5 35 - M - Only develop within the authorised footprint of the 

substation site. 

2 2 1 5 25 - L 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 

 

M D S P 
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TA

L 
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A

T
U

S 

SP 

CONSTRUCTION PHASE 

such loses to HGM 9 would have 
already occurred.  

Do not allow construction personnel to enter into the 

remaining portions of HGM9, particularly 

downstream of the development footprint. 

- Install erosion control measures downstream of the 

mining adit complex to aid in the control of surface 

runoff and limit erosion potential. 

Construction of 

substation within HGM 9 

- Pollution of HGM 9 as a result of 
the mismanagement of waste and 
pollutants including 
hydrocarbons, construction 
waste and other hazardous 
chemicals.  

- This will result in these substances 
entering and polluting HGM 9 
either directly through surface 
runoff during rainfall events, or 
subsurface water movement. The 
linked nature of HGM 9 means 
these pollutants can be washed 
downstream into HGM 8. 

- Substation site 6 2 2 5 50 - M - All waste generated during construction is to be 

disposed of at an appropriate facility and no washing 

of paint brushes, containers, wheelbarrows, spades, 

picks or any other equipment adjacent to any 

watercourses is permitted. 

- Proper management and disposal of construction 

waste must occur during the construction of the 

development. 

- All storage areas must be bunded.  The bunded area 

must be of sufficient capacity to contain a spill / leak 

from the stored containers. 

- No release of any substance i.e. cement, oil, that 

could be toxic to ecological habitats within the 

wetland. 

- Spillages of fuels, oils and other potentially harmful 

chemicals must be cleaned up immediately and 

contaminants properly drained and disposed of using 

proper solid/hazardous waste facilities (not to be 

disposed of within the natural environment). Any 

contaminated soil must be removed and the affected 

area rehabilitated immediately. 

- A spill contingency plan must be drawn up for the 
construction phase. 

- Water that has been contaminated with suspended 

solids, such as soils and silt, may be released into 

watercourses or water bodies only once all 

suspended solids have been removed from the water 

by settling out these solids in settlement ponds.  The 

release of settled water back into the environment 

4 2 1 4 28 - L 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 
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SP 

CONSTRUCTION PHASE 

must be subject to the Project Manager’s approval 

and support by the ECO. 

Dumping of construction 

materials, waste 

products 

- Loss of hydrophytic vegetation 
- Decline in the health and 

functionality of wetland systems.  
- Increased pollution risk in 

wetland systems leading to a 
decline in water quality 

- Substation site 

- Power line servitude  

- All surface works 

6 2 2 4 40 - M - All waste generated during construction is to be 

disposed of as per an Environmental Management 

Programme (EMPr). 

- Proper management and disposal of construction 

waste must occur during the development. 

- All material that is excavated during the project 

development phase (either during piling (if required) 

or earthworks) must be stored appropriately on site 

in order to minimise impacts to watercourses, 

watercourses and water bodies. 

4 2 1 3 21 - L 

Rehabilitation of 

disturbed wetland 

systems 

- Increase in vegetation cover 
leading to reduced erosion 
potential. 

- Remediation of erosion gullies 
- Increased health and functional 

integrity of wetland systems 

- Power line route servitude 

- Downstream of 

substation site 

4 2 1 2 14 + L - Implement a wetland rehabilitation plan compiled by 

a suitably qualified wetland specialist. 

- This is to include an alien invasive species 

management plan, erosion control plan and re-

introduction of indigenous grassland species. 

- Monitor all rehabilitation areas to determine the 

success/failure of such methods.  

6 2 2 5 50 + M 

 

ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 
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OPERATIONAL PHASE 

Maintain power line 

corridor 

- Compaction of hydric soils by 
heavy machinery if required. 
This could lead to further 
degradation of the impacted 
wetland system in the long term. 

- ‘Preferred’ powerline 

alignment 

4 4 1 3 27 - L - All vehicles must stick to designated access roads. 
Driving within wetland systems during the 
operational phase must be prohibited. 
  

2 4 1 2 14 - L 

Long term success of 

rehabilitation measures 

- Increase in vegetation cover 
leading to reduced erosion 
potential. 

- Power line route servitude 4 2 1 2 14 + L - Follow up and monitoring of rehabilitation measures. 6 2 2 5 50 + M 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 
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OPERATIONAL PHASE 

implemented during the 

construction phase 
- Remediation of erosion gullies 

and increased health and 
functional integrity of 
rehabilitated wetland systems. 

- Downstream of 

substation site 

- Implementation of additional rehabilitation 

measures if certain rehabilitation techniques are not 

successful. 

- Monitoring and clearing of alien invasive species 

within areas disturbed by construction related 

activities.  

 

 

ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 

M D S P 
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A
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U
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SP 

DECOMMISSIONING PHASE 

Movement of heavy 

machinery and personnel 

in order to decommission 

the site. 

- Compaction of hydric soils and 

decrease in basal cover leading 

to increased erosion potential. 

- Decline in health and 

functionality of wetland systems 

- ‘Preferred’ powerline 

servitude 

- Substation site 

6 2 2 5 50 - M - Stick to existing access roads. 

- Do not allow vehicles to access any of the HGM units 

with the exception of HGM 9, where the substation 

and mining adit complex will be existing. 

- Limit access by personnel to wetland systems 

- Areas disturbed must be rehabilitated (i.e. turning 
circles) as soon as possible and not left until the end 
of the decommissioning phase. 

4 2 1 3 21 - L 

Removal of substation 

within HGM 9 

- Pollution of HGM 9 as a result of 

the mismanagement of waste 

and pollutants including 

hydrocarbons, waste and other 

hazardous chemicals.  

- This will result in these 

substances polluting HGM 9 

either directly through surface 

runoff during rainfall events, or 

subsurface water movement. 

The linked nature of HGM 9 

means these pollutants will be 

- Substation site 6 2 2 5 50 - M - All waste generated during the decommissioning 

phase is to be disposed of at an appropriate facility. 

- No release of any substance i.e. cement, oil, that 

could be toxic to ecological habitats within the 

wetlands. 

- Spillages of fuels, oils and other potentially harmful 

chemicals must be cleaned up immediately and 

contaminants properly drained and disposed of using 

proper solid/hazardous waste facilities (not to be 

disposed of within the natural environment). Any 

contaminated soil must be removed, and the 

affected area rehabilitated immediately. 

4 2 1 4 28 - L 
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ACTIVITY 

 

POTENTIAL ENVIRONMENTAL 

IMPACT 

 

APPLICABLE AREA 

ENVIRONMENTAL SIGNIFICANCE BEFORE 

MITIGATION 
 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE AFTER 

MITIGATION 
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DECOMMISSIONING PHASE 

washed downstream into HGM 

8.  

Removal of pylons in HGM 

units 1, 3, 4, 5, 6, 7 and 9 

- Pollution of HGM units including 

sedimentation of wetland 

systems, and mismanagement 

of waste and pollutants 

including hydrocarbons and 

other hazardous chemicals. This 

will result in these substances 

entering and polluting the 

sensitive wetland systems either 

directly through surface runoff 

during rainfall events, or 

subsurface water movement 

- ‘Preferred’ powerline 

alignment  

6 2 2 4 40 - M - Do not locate the depot for any substance which 

causes or is likely to cause pollution within a distance 

of 100m of the delineated water resources. 

- All waste generated during the decommissioning 

phase is to be disposed of at an appropriate facility 

and no washing of paint brushes, containers, 

wheelbarrows, spades, picks or any other equipment 

adjacent to or in any of the water resources is 

permitted. 

- Proper management and disposal of waste must 

occur during the decommissioning of the 

development. 

 

4 2 1 3 21 - L 

Ineffective rehabilitation 

of impacted areas 

- Continued decline in the health 
and functional integrity of the 
wetland systems. 

- Accelerated erosion from areas 
disturbed during the 
rehabilitation. 

- Encroachment of alien invasive 
species as a result of the 
disturbance. 
 

- Substation site 

- Power line servitude  

- All surface works 

6 2 2 4 40 - M - Implement a wetland rehabilitation plan compiled by 

a suitably qualified wetland specialist for the 

decommissioning phase. This is particularly pertinent 

to HGM 9.  

- This is to include an alien invasive species 

management plan, erosion control plan and re-

introduction of indigenous grassland species. 

- Monitor all rehabilitation areas to determine the 

success/failure of such methods 

4 2 1 3 21 - L 

Rehabilitation of disturbed 

wetland systems 

- Increase in vegetation cover 
leading to reduced erosion 
potential 

- Remediation of erosion gullies 
- Increased health and functional 

integrity of wetland systems 

- Preferred powerline 

alignment servitude 

- Downstream of 

substation site 

4 2 1 2 14 + L - Implement a wetland rehabilitation plan compiled by 

a suitably qualified wetland specialist. 

- This is to include an alien invasive species 

management plan, erosion control plan and re-

introduction of indigenous grassland species. 

- Monitor all rehabilitation areas to determine the 

success/failure of such methods.  

6 2 2 5 50 + M 
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8. DISCUSSIONS AND CONCLUSION 

 
Ten HGM units were delineated within the assessment area, (i.e. a 1km buffer surrounding the 

proposed powerline alignments and substation site). These wetland systems were identified 

and delineated within the area and classified as seven seep systems and three channelled valley 

bottom systems.  

 

All units were assessed with regards to their health according to the Wet-Health methodology. 

Scores received are: 

• HGM 1; HGM 2; HGM 3; HGM 5 and HGM 7: Moderately Modified (PES C)  

• HGM 4; HGM 6; HGM 8; HGM 9 and HGM 10: Largely Modified (PES Category D) 

 

All wetland systems are considered functional, with differing degrees of health depending on 

changes both within the HGM units as well as their catchments.  

 

While buffers are generally recommended for the substation site, it was brought to our 

attention that a previous application for environmental authorisation for an Adit Complex 

associated with the Buffalo Coal operations was approved and construction of this complex is 

set to get underway. The Adit Complex was approved to be constructed within a portion of 

HGM 9, the same area as the proposed substation. Despite this buffer which would be 

recommended ordinarily, it must be borne in mind that the Adit Complex is to be constructed 

in the same footprint as the substation. It is therefore the author’s recommendation, that 

despite the loss of an area of HGM 9 the substation is constructed within the same disturbed 

footprint associated with the Adit Complex. 

 

This is due to the fact that: 

• this portion of the wetland will be destroyed by the Adit Complex construction activities;  

• the substation construction would not add any further negative impacts on the area;  

• HGM 9 is controlled by seasonal waterlogging of clay soils and is not an expression of 

groundwater; and 

• the wetland is largely modified and has a low EIS, therefore the construction of the 

substation will not negatively affect any prime vegetation units or any species of 

conservation concern. 

  

Furthermore, the development of the Adit Complex and substation within the same localised 

area should provide opportunities to remediate the remaining portion of HGM 9 to control 

surface runoff and erosion within the area. 

 

Impacts on the delineated and assessed wetland systems as a result of the proposed powerline 

alignments and the substation site are associated with four primary aspects: 

- Soil erosion and sedimentation of wetland systems, leading to a decline in the health and 

functional integrity of the systems; 



                                                                                                   Malachite Ecological Services  

  

Aviemore - Hattingspruit Powerline and Substation Project 

Wetland Impact Assessment Report       59 

- Pollution potential of the wetland systems; 

- Encroachment of alien invasive species into the wetland systems as a result of the 

disturbance 

- Lack of rehabilitation of disturbed areas, leading to the degradation of the wetland 

systems. 

 

Mitigation measures are therefore aimed at limiting the significance of these impacts on the 
functionality of the wetlands.  
 

The ‘preferred’ powerline alignment is proposed to run adjacent to the existing farm road 

which traverses the study area, with the substation being constructed in the eastern portion of 

the site. It is recommended that this route be utilised as the road has resulted in some level of 

disturbance to the wetland systems it crosses. The ‘original’ powerline alignment crosses HGM 

units 6, 7 and 9 at a much wider area of these wetland systems, therefore creating the potential 

to have a more significant impact on the health and functional integrity of these systems. By 

keeping the powerline in close proximity to the disturbed footprint of the road, this will aid in 

the protection of more intact habitats identified within the project area. 
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10. APPENDICES 

 
APPENDIX A – WETLAND DELINEATION AND ASSESSMENT METHODOLOGY 

 

WETLAND DELINEATION TECHNIQUE 

For the purpose of this assessment, wetlands are considered as those ecosystems defined by 

the National Water Act 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.” 

 

The study site was assessed with regards to the determination of the presence of wetland areas 

according to the procedure described in ‘A Practical Field Procedure for Identification and 

Delineation of Wetland and Riparian Areas – Edition 1’ (DWAF, 2005). This methodology 

requires the delineator to give consideration to the following four indicators in order to identify 

wetland areas; to find the outer edge of the wetland zone; and identify the different zones of 

saturation within the wetland systems identified: 

 

i. Terrain Unit Indicator: helps to identify those parts of the landscape where wetlands 

are more likely to occur. 

ii. Soil Form Indicator: identifies the soil forms, as defined by the Soil Classification 

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

iii. Soil Wetness Indicator: identifies the morphological "signatures" developed in the soil 

profile as a result of prolonged and frequent saturation. Signs of wetness are 

characterised by a variety of aspects including marked variations in the colour of 

various soil components, known as mottling; a gleyed soil matrix; or the presence of 

Fe/Mn concretions. It should be noted that the presence of signs of wetness within a 

soil profile is sufficient to classify an area as a wetland area despite the lack of other 

indicators. 

iv. Vegetation Indicator: identifies hydrophilic vegetation associated with frequently 

saturated soils.  

 

In assessing whether an area is a wetland, the boundary of a wetland should be considered as 

the point where the above indicators are no longer present. An understanding of the 

hydrological processes active within the area is also considered important when undertaking a 

wetland assessment. Indicators should be 'combined' to determine whether an area is a 

wetland, to delineate the boundary of that wetland and to assess its level of functionality and 

health. 
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ASSESSMENT OF THE WETLAND’S FUNCTIONAL INTEGRITY  

Wetlands within the study area serve to improve habitat within and potentially downstream of 

the study area through the provision of various ecosystem services. These ecosystem services 

relate to: 

• Flood attenuation. 

• Streamflow regulation. 

• Water purification (including sediment trapping and the assimilation of phosphates, 

nitrates and toxicants). 

• Carbon storage. 

• Maintenance of biodiversity. 

• Provision of water for human and agricultural use. 

• Cultural benefits (including tourism, recreation and cultural heritage). 

 

Wetlands therefore affect the quantity and quality of water within a catchment (Mitsch & 

Gosselink, 1993). The importance of wetland conservation and sustainable management is 

directly related to the value of the functions provided by a wetland. An indication of the 

functions and ecosystem services provided by wetlands is assessed through the WET-

EcoServices manual (Kotze et al., 2008) and is based on a number of characteristics that are 

relevant to the particular benefit provided by the wetland. The tool uses biophysical 

characteristics of the wetland and the level of disturbance within the wetland and its catchment 

to estimate the level of supply of ecosystem goods and services.  A Level 2 WET-EcoServices 

assessment was undertaken for the wetlands identified along the power line corridor. A Level 

2 assessment is the highest WET-EcoServices assessment that can be undertaken and involves 

an on-site assessment as well as desktop work.  

 

ASSESSMENT OF THE WETLAND’S PRESENT ECOLOGICAL STATE (PES)  

The Present Ecological State (PES) for wetlands which is defined as ‘a measure of the extent to 

which human impacts have caused the wetland to differ from the natural reference condition’ 

is also an indication of each wetland’s ability to contribute to ecosystem services within the 

study area. This was assessed according to the methods contained in the Level 2 WET-Health: 

A technique for rapidly assessing wetland health (Macfarlane et al., 2009).  

 

This document assesses the health status of a wetland through evaluation of three main factors 

- 

• Hydrology: defined as the distribution and movement of water through a wetland and 

its soils. 

• Geomorphology: defined as the distribution and retention patterns of sediment within 

the wetland. 

• Vegetation: defined as the vegetation structural and compositional state. 

 

The WET-Health tool evaluates the extent to which anthropogenic changes have impacted 

upon the functional integrity or health of a wetland through assessment of the above-
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mentioned three factors. The deviation from the natural condition is given a rating based on a 

score of 0-10 with 0 indicating no impact and 10 indicating modifications have reached a critical 

level.  Since hydrology, geomorphology and vegetation are interlinked their scores are then 

aggregated to obtain an overall PES health score These scores are then used to place the 

wetland into one of six health classes (A – F; with A representing completely 

unmodified/natural and F representing severe/complete deviation from natural as depicted in 

Table 6. 

 
TABLE 8: HEALTH CATEGORIES USED BY WET-HEALTH FOR DESCRIBING THE INTEGRITY OF WETLANDS 

DESCRIPTION 
IMPACT 

SCORE 

HEALTH 

CATEGORY 

Unmodified, natural. 0  - 1.0 A 

Largely natural with few modifications. A slight change in ecosystem 

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

may have taken place 

1.1 - 2.0 B 

Moderately modified. A moderate change in ecosystem processes and 

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

predominantly intact 

2.1 - 4.0 C 

Largely modified. A large change in ecosystem processes and loss of 

natural habitat and biota and has occurred. 
4.1 - 6.0 D 

The change in ecosystem processes and loss of natural habitat and 

biota is great but some remaining natural habitat features are still 

recognizable 

6.1 - 8.0 E 

Modifications have reached a critical level and the ecosystem 

processes have been modified completely with an almost complete 

loss of natural habitat and biota 

8.1 - 10.0 F 

 

Due to differences in the pattern of water flow through various hydro-geomorphic (HGM) 

types, the tool requires that the wetland is divided into distinct HGM units at the outset. 

Ecosystem services for each HGM unit are then assessed separately. 

   

ASSESSMENT OF ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) 

The Ecological Importance and Sensitivity (EIS) assessment was determined by utilising a rapid 

scoring system. The system has been developed to assess the ‘Ecological Importance and 

Sensitivity’ of the wetland within the larger landscape; the ‘Hydrological Functional 

Importance’ of the wetland; and the ‘Direct Human Benefits’ obtained from the wetland 

through either subsistence or cultural practices. The scoring assessments for these three 

aspects of wetland importance and sensitivity have been based on the requirements of the 

NWA, the original Ecological Importance and Sensitivity assessments developed for riverine 

assessments (DWAF, 1999), and the work conducted by Kotze et al. (2008) on the assessment 

of wetland ecological goods and services from the WET-EcoServices tool. The scores obtained 

were placed into a category of very low; low; medium; high; and very high as shown: 
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• Very low: 0 – 1.0  

• Low: 1.1 – 2.0  

• Medium: 2.1 – 3.0  

• High: 3.1 – 4.0  

• Very High 4.1 – 5.0 
 


