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EXECUTIVE SUMMARY 

Limosella Consulting was appointed by Envirolution Consulting to undertake a wetland and/or riparian 

delineation and functional assessment to inform the Environmental Authorization process for the proposed 

construction of a new 400 kV line from Bravo Power Station to Lulamisa (Kyalami) Substation (Bravo 3), 

located in Gauteng and Mpumalanga Province.  

 
Fieldwork was conducted on the 24-25th of May 2016. This report was updated in September 2016 to 

reflect the final tower positions. 

 

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

 Strategically Delineate the wetland areas; 

 Classify the watercourse according to the system proposed in the national wetlands inventory if 
relevant, 

 Undertake ta strategical functional assessment of wetlands areas within the area assessed; 

 Recommend suitable buffer zones; and 

 Discuss potential impacts, mitigation and management procedures relevant to the conserving 

wetland areas on the site. 

 

A total of 31 watercourse are crossed by the proposed line. The total amount of wetlands can be broken 

down into 8 floodplain wetlands, 20 unchannelled valley bottom wetlands, 2 depression wetlands and one 

riparian area.  

All of the wetlands/riparian areas recorded on site have been impacted to some degree. PES scores 

calculated in this assessment ranged from B – High to D – Low/Marginal. The predominant land use is 

generally small holdings and related activities as well as some small scale farming. Urbanisation is the main 

cause of vegetation and hydrological degradation and thus changes in the run-off characteristics of the 

landscape and thus the hydrology characteristics of wetlands in this region. The majority of the wetlands 

continue to support hydrological and biodiversity functions to varying degrees. It is important to note that 

in general wetlands and riparian areas are important ecological corridors and breeding habitats utilized by 

numerous faunal species. 

The main impacts recorded during the site visits include farming and related impacts, anthropogenic 

activities such as urbanisation including infrastructure and exotic vegetation. Erosion and sedimentation 

was abundant in the unchannelled valley bottom wetlands as well as the river. 

The table below provides a summary of the important issues relevant to the wetlands and riparian areas 

discussed in this report, relative to the proposed powerline development. 
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 Quaternary Catchment and 

WMA areas 
Important Rivers possibly affected Buffers 

B11E, B20E and B20A - Olifants 

water management area. C21E 

and C21D - Upper Vaal water 

management area. A21A - 

Crocodile (West) and Marico 

water management area.  

The main rivers possibly affected by the proposed line 

include the Wilge River, Bronkhorstspruit River, 

Honde River, Pienaars River, Hennops River, Rietvlei 

River and the Jukskei River and the associated 

tributaries 

100 m for 

floodplains and 

riparian area 

50 m for all 

other wetland 

types 

Does the specialist 

support the 

development? 

Yes, powerline infrastructure generally has a limited effect on wetlands and if the pylons can be moved out of 

wetland area the impact can be expected to be minimal.    

Major concerns  61 Pylons located in wetland area and  

 29 Pylons located in the protective buffer zones of wetlands 

 Pylons number 227 to 233, are located in a wetland in the Rietvlei Nature Reserve where 

construction and operation may impact on sensitive peat deposits. 

Recommendations Where possible pylons currently located in wetland area should be moved to minimise any potential impacts 

to the wetlands. Where this is not possible, detailed rehabilitation plans should be submitted and effectively 

implemented. The pylons that are located in a wetland in the Rietvlei Nature Reserve should special attention 

in terms of position, construction methods and rehabilitation for the impacts associated with these pylons 

CBA and other 

Important areas 

The line runs along a section of the border of the Diepsloot Nature Reserve and crosses the Rietvlei Nature 

Reserve. The Gauteng Conservation Plan and the Mpumalanga Biodiversity Sector Plan show the line 

traversing primarily areas with intermediate to low sensitivity although areas classified as Important/Highly 

Significant, Ecological Support Areas and Important and Necessary are relevant 

 

The impact assessment found that the greatest impact that the construction of powerline infrastructure is 

likely to have on the assessed watercourses is the removal of vegetation and compaction of soil around the 

pylon footprint as well as along the servitude. If not remediated, these impacts can result in erosion and 

subsequent sedimentation of watercourses. Therefore, the successful re-establishment of vegetation is 

imperative in order to limit impacts on watercourses. Erosion is another risk, already prevalent in many 

wetlands along the proposed alignment. 

Further broad potential impacts that may be associated with the proposed powerline include: 

 Changing the quantity and fluctuation properties of the watercourse by changing runoff 

characteristics of the area surrounding the wetland (by for example compacting soils) 

 Changing the amount of sediment entering water resource and associated change in turbidity 

(increasing or decreasing the amount) 

 Alteration of water quality – increasing the amounts of nutrients (phosphate, nitrite, nitrate) 

 Alteration of water quality – toxic contaminants (including toxic metal ions (e.g. copper, lead, zinc) 

and hydrocarbons 
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 Changing the physical structure within a water resource (habitat) including its associated buffer 

zone 

In order to limit the impact on the hydrology of the area, the current assessment finds that a 50 m buffer 

zone should be recognised from the edge of all the wetlands except for floodplain wetlands and rivers 

which requires a 100m buffer. However, linear developments such as the proposed powerlines, are rarely 

able to avoid crossing any watercourses whatsoever. Where construction of access roads and the 

construction activities within the 1:100 year floodline or the riparian area (whichever is the greatest), as 

well as within wetlands and associated buffers is unavoidable and a Water Use License granted, the buffer 

areas should still be respected as an area where impacts must be kept to an absolute minimal. The buffer 

areas should be clearly marked during construction and workers must be informed that activities and traffic 

beyond the buffer zone must be limited to only that which is necessary. In addition, it is important to note 

that construction within 500m of a wetland area can also only take place as authorised by DWS.  

The impacts and mitigation briefly discussed are refined in the rehabilitation plan accompanying the 

current document. Where alternatives have been investigated and watercourse crossings have been shown 

to be necessary it is important that appropriate mitigation measures are put into place and carefully 

monitored to ensure minimal impact to regional hydrology. In the case of the proposed powerlines, 

mitigation should focus on the following principles: 

 Rehabilitation / restoration of indigenous vegetative cover; 

 Management of point discharges during construction activities;  

 Alien plant control; 

 Implementation of best management practices regarding stormwater and earthworks; 

 Provision of adequate sanitation facilities located outside of the wetland/riparian area or its 

associated buffer zone during construction activities; 

 Implementation of appropriate stormwater management around the excavation to prevent the 

ingress of run-off into the excavation; and 

 Prevention of erosion, and where necessary rehabilitation of eroded areas. 
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1 INTRODUCTION 

Limosella Consulting was appointed by Envirolution Consulting to undertake a wetland and/or riparian 

delineation and functional assessment to inform the Environmental Authorization process for the proposed 

construction of a new 400 kV line from Bravo Power Station to Lulamisa (Kyalami) Substation (Bravo 3), 

located in Gauteng and Mpumalanga Province.  

 
Fieldwork was conducted on the 24-25th of May 2016.  

Eskom has been experiencing a growing demand for electricity which increasing pressure on the current 

existing power generation and transmission capacity. Eskom aims to improve the reliability of electricity 

supply to the country, and in particular, to provide for the growth in electricity demand in the Gauteng and 

Mpumalanga provinces. To this end the Bravo Integration Project was launched. This project was broken 

down into smaller individual Environmental Impact Assessments for which alternatives were evaluated 

during a previous phase of the project (Cymbian, 2009). Current assessments are evaluating the 

environmental impact of the final alignments.  

This report addresses the Bravo 3 component of the Bravo Integration Project (Table 1) 

Table 1: Components of the Bravo Integration Project and associated activities 

Line Name Description of activities 

Bravo 3 Construction of a new 400 kV line from Bravo 

power station to Lulamisa (Kyalami) substation 

Bravo 4 Construction of 2 x 400 kV lines from Kendal 

power station to Zeus substation and Bravo 

power station to Zeus substation. These two 

lines will run parallel to each other 

Bravo 5 Construction of a 400 kV by-pass line, 

approximately 10 km in length, on the Bravo – 

Vulcan (Witbank) line to by-pass Duvha 

Kyalami – Midrand Strengthening Comprising a Substation and three 400kv 

Transmission Lines of approximately 13 Km 

between existing Lulamisa Substation and 

proposed Kyalami Substation, Gauteng. A 

Substation and three 400kV Transmission Lines 

of approximately 13 Km between existing 

Lulamisa Substation and proposed Kyalami 

Substation, Gauteng 
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1.1 Terms of Reference 

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

 Strategically delineate the wetland and riparian areas; 

 Classify the watercourse according to the system proposed in the national wetlands inventory if 
relevant, 

 Undertake ta strategical functional assessment of wetlands areas within the area assessed; 

 Recommend suitable buffer zones; and 

 Discuss potential impacts, mitigation and management procedures relevant to the conserving 

wetland areas on the site. 

1.2 Assumptions and Limitations 

The Garmin Montana 650 used for wetland and riparian delineations is accurate to within five meters. 

Therefore, the wetland delineation plotted digitally may be offset by at least five meters to either side. 

Furthermore, it is important to note that, during the course of converting spatial data to final drawings, 

several steps in the process may affect the accuracy of areas delineated in the current report. It is therefore 

suggested that the no-go areas identified in the current report be pegged in the field in collaboration with 

the surveyor for precise boundaries. The scale at which maps and drawings are presented in the current 

report may become distorted should they be reproduced by for example photocopying and printing. 

Furthermore, the assessment of wetlands is based on environmental indicators such as vegetation, that are 

subjected to seasonal variation as well as factors such as fire and drought. Although background 

information was gathered, the information provided in this report was mainly derived from what was 

observed on the study site at the time of the field survey. A Red Data scan, fauna and flora, and aquatic 

assessments were not included in the current study. Description of the depth of the regional water table 

and geohydrological processes falls outside the scope of the current assessment.  The site visit was 

conducted in within the winter months and the vegetation was both burnt and grazed and only limited 

species could be identified, the soil was also hardened in some areas due to drought and fire and soil 

samples could not be taken throughout the study site. Access was not available throughout the study site 

and easily accessible wetland areas were visited during the site visits. Furthermore due to the large amount 

of wetlands located on the proposed lines a strategical approach was taken in order to gain insight into the 

overall condition of the wetland areas. Should the proposed lines be approved a thorough groundtruthing 

of all the wetland areas should be done in order to minimise potential impacts. 

No alternative route options were available for evaluation during this assessment. Also, tower positions 

had not been finalized and as such were not assessed.  

1.3 Definitions and Legal Framework 

This section outlines the definitions, key legislative requirements and guiding principles of the wetland 

study and the Water Use Authorisation process. 

 

The National Water Act, 1998 (Act No. 36 of 1998) [NWA] provides for Constitutional water demands 

including pollution prevention, ecological and resource conservation and sustainable utilisation.  In terms of 
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this Act, all water resources are the property of the State and are regulated by the Department of Water 

Affairs (DWA). The NWA sets out a range of water use related principles that are to be applied by DWA 

when taking decisions that significantly affect a water resource. The NWA defines a water resource as 

including a watercourse, surface water, estuary or aquifer. A watercourse includes a river or spring; a 

natural channel in which water flows regularly or intermittently; a wetland, lake, pan or dam, into which or 

from which water flows; any collection of water that the Minister may declare to be a watercourse; and 

were relevant its beds and banks. 

 

The NWA defines a wetland as “land which is transitional between terrestrial and aquatic systems where 

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

which land in normal circumstances supports or would support vegetation typically adapted to life in 

saturated soil.”  In addition to water at or near the surface, other distinguishing indicators of wetlands 

include hydromorphic soils and vegetation adapted to or tolerant of saturated soils (DWA, 2005). 

 

Riparian habitat often perform important ecological and hydrological functions, some similar to those 

performed by wetlands (DWA, 2005).  Riparian habitat is also the accepted indicator used to delineate the 

extent of a river’s footprint (DWAF, 2005). It is defined by the NWA as follows: “Riparian habitat includes 

the physical structure and associated vegetation of the areas associated with a watercourse, which are 

commonly characterised by alluvial soils, and which are inundated or flooded to an extent and with a 

frequency sufficient to support vegetation of species with a composition and physical structure distinct 

from those of adjacent land areas”. 

 

Water uses for which authorisation must be obtained from DWA are indicated in Section 21 of the NWA.  

Section 21 (c) and (i) is applicable to any activity related to a wetland: 

Section 21(c): Impeding or diverting the flow of water in a watercourse; and 

Section 21(i): Altering the bed, banks, course or characteristics of a watercourse. 

 

Authorisations related to wetlands are regulated by Government Notices R.1198 and R.1199 of 

18 December 2009.  GN 1198 and 1199 of 2009 grants General Authorisation (GA) for the above water uses 

on certain conditions: 

GN R.1198: Any activity in a wetland for the rehabilitation of a wetland for conservation purposes. 

GN R.1199: Any activity more than 500 m from the boundary of a wetland. 

 

These regulations also stipulate that these water uses must the registered with the responsible authority.  

Any activity that is not related to the rehabilitation of a wetland and which takes place within 500 m of a 

wetland are excluded from a GA under either of these regulations.  Wetlands situated within 500 m of 

proposed activities should be regarded as sensitive features potentially affected by the proposed 

development (GN 1199).  Such an activity requires a Water Use Licence (WUL) from the relevant authority. 

 

In addition to the above, the proponent must also comply with the provisions of the following relevant 

national legislation, conventions and regulations applicable to wetlands and riparian zones: 

 Convention on Wetlands of International Importance - the Ramsar Convention and the South 

African Wetlands Conservation Programme (SAWCP). 
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 National Environmental Management Act, 1998 (Act No. 107 of 1998) [NEMA]. 

 National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004). 

 National Environment Management Protected Areas Act, 2003 (Act No. 57 of 2003). 

 Regulations GN R.982, R.983, R. 984 and R.985 of 2014, promulgated under NEMA  

 Conservation of Agriculture Resources Act, 1983 (Act 43 of 1983). 

 Regulations and Guidelines on Water Use under the NWA. 

 South African Water Quality Guidelines under the NWA. 

 Mineral and Petroleum Resources Development Act, 2002 (Act No. 287 of 2002). 

 

1.4 Locality of the study site 

The proposed 400KV powerline from the Lulamisa substation in Kyalami, Gauteng and runs east over flat 

Highveld plains to the Bravo substation at the Kusile Power Station southwest of Balmoral in Mpumalanga 

(Figure 1).  

 

The western section of the line runs through formal and informal residential areas at Diepsloot, 

Olievenhoutbosch, Blue Valley and Midstream. From there the line crosses primarily agricultural land, small 

holdings and some mining areas. Pockets of untransformed land are interspersed between the other land 

uses, particularly in the vicinity of Bronkhorstpruit towards the eastern extent of the line.  
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Figure 1: Locality Map  
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1.5 Description of the Receiving Environment 

A review of available literature and spatial data formed the basis of a characterisation of the biophysical 

environment in its theoretically undisturbed state and consequently an analysis of the degree of impact to 

the ecology of the study site in its current state. 

Quaternary Catchments: 

As per Macfarlane et al, (2009) one of the most important aspects of climate affecting a wetland’s 

vulnerability to altered water inputs is the ratio of Mean Annual Precipitation (MAP) to Potential 

Evapotranspiration (PET) (i.e. the average rainfall compared to the water lost due to the evapotranspiration 

that would potentially take place if sufficient water was available). T 

The powerline crosses 6 Quaternary Catchments (A21C, A21B, A21A, A23A, B20D and B20F). Several 

perennial and non-perennial watercourses are crossed by the proposed powerline (Figure 2). The majority 

of the water drains in two main directions. The central to western parts of the line drain northwest towards 

the Hartbeesport Dam and the Crocodile River. This section of the lines falls in the 3rd, Crocodile West, 

Marico Water Management Area. The remainder drains towards the northeast into the Olifants River and 

falls within the 4th (Olifants) Water Management Area. 

Important rivers crossed by the line, from west to east are: Jukskei River; Rietvlei River; Hennops River; 

Pienaars River; Honde River; Bronkhortspruit and the Wilge River. 

 

Regional Vegetation: 

The Bravo 3 line straddles two biomes, namely the Savanna and the Grassland biomes. Each biome 

comprises several bioregions which in turn has various vegetation types within the bioregion. The 

Grassland Biome is represented by Dry Highveld Grassland bioregion and Mesic Highveld Grassland 

bioregion, while the Savanna Biome is represented by Central Bushveld bioregion. 

 

The vegetation classification of South Africa (Mucina & Rutherford, 2006) lists the vegetation types crossed 

by the proposed powerline (Figure 3). These include: 

 Egoli Granite Grassland, 

 Carletonville Dolomite Grassland, 

 Rand Highveld Grassland, 

 Andesite Mountain Bushveld, 

 Gold Reef Mountain Bushveld and 

 Eastern Highveld Grassland 
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Geology and soils: 

The geology towards the western section of the proposed power lines, including the Lulamisa substation, is 

dominated by Archean granite, Meinhardskraal granite, Sand River gneiss and gneiss of the Halfway House 

granite. The central part of the route overlies large sections of dolomite. The geology of the central section 

of the proposed power lines includes formations of the Transvaal, Rooiberg and Griqualand-West super 

groups and groups, while the eastern section of the of the proposed power lines is dominated by 

formations of the Dwyka group (DDPLG, 2002). 

A soil assessment conducted by Zitholele Consulting (2009) described land types occurring in the region 

Ab1, Ab2, Ab5, Ba2, Ba3, Ba5, Ba6, Ba9, Bb1, Bb12, Bb2 and Ib7. They list the following soil types occurring 

in the land types (* denotes potential wetland soils as specified in the DWAF 2005 guideline):  Mispah, 

Hutton, Avalon*, Glencoe*, Kroonstad*, Westleigh*, Wasbank*, Glenrosa*, Clovelly, Cartref*, Valsrivier, 

Longlands*, Swartland, Bonheim, Shortlands, Swartland, Estcourt, Bainsvlei, Oakleaf, Willowbrook, 

Rensburg*, Arcadia, Katspruit*, Dundee, and Champagne*. 

 Soil classes are described in Figure 4. 

The line runs along a section of the border of the Diepsloot Nature Reserve and crosses the Rietvlei Nature 

Reserve. The Gauteng Conservation Plan (CPlan v 3.3, GDARD 2011) and the Mpumalanga Biodiversity 

Conservation plan: Critical Biodiversity Areas (Terrestrial) Map show the line traversing primarily areas with 

intermediate to low sensitivity although areas classified as Important/Highly Significant, Ecological Support 

Areas and Important and Necessary are relevant (Figure 5).  

The National Biodiversity Assessment (SANBI, 2011) shows the line crossing and Endangered area to the 

west of the line and a Critically Endangered area in the central portion (Figure 6). 
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Figure 2: Hydrology of the study site and surrounds as per existing spatial layers.  
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Figure 3: Vegetation types associated with the proposed lines. 
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Figure 4: Soil classes associated with the proposed lines. 
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Figure 5: Conservation and biodiversity areas of the region in relation to the proposed lines. 
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Figure 6: Threatened Ecosystems along the proposed line. 
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2 METHODOLOGY 

The delineation method documented by the Department of Water affairs and Forestry in their document 

“Updated manual for identification and delineation of wetlands and riparian areas” (DWAF, 2008), and the 

Minimum Requirements for Biodiversity Assessments (GDACE, 2009) as well as the Classification System for 

Wetlands and other Aquatic Ecosystems in South Africa. User Manual: Inland Systems (Ollis et al, 2013) was 

followed throughout the field survey. These guidelines describe the use of indicators to determine the 

outer edge of the wetland and riparian areas such as soil and vegetation forms as well as the terrain unit 

indicator.  

A hand held Garmin Montana 650 was used to capture GPS co-ordinates in the field. 1:50 000 cadastral 

maps and available GIS data were used as reference material for the mapping of the preliminary 

watercourse boundaries. These were converted to digital image backdrops and delineation lines and 

boundaries were imposed accordingly after the field survey. 

 

2.1 Wetland and Riparian Delineation 

Wetlands are delineated based on scientifically sound methods, and utilizes a tool from the Department of 

Water Affairs and Forestry named ‘A practical field procedure for identification and delineation of wetlands 

and riparian areas’ (DWAF, 2005). The delineation of the watercourses of the proposed powerline 

infrastructure is based on both desktop delineation and groundtruthing.   

Desktop Delineation 

A desktop assessment was conducted of the proposed powerline routes, with wetland and riparian units 

crossed by the powerline identified using a range of tools, including:  

 1: 50 000 topographical maps;  

 S A Water Resources;  

 Recent, relevant aerial and satellite imagery, including Google Earth.  

 
All areas suspected of being wetland and riparian habitat based on the visual signatures on the digital base 

maps were mapped using google earth. 

Ground Truthing 

 Wetlands are identified based on one or more of the following characteristic attributes (DWAF, 2005) 

(Figures 7 & Figure 8): 

 The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands are more 

likely to occur (Figure 7 and Figure 8); 

 The presence of plants adapted to or tolerant of saturated soils (hydrophytes); 

 Wetland (hydromorphic) soils that display characteristics resulting from prolonged saturation; and 

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

developing within 50cm of the soil surface. 
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The Terrain Unit Indicator  

The terrain unit indicator (Figure 8) is an important guide for identifying the parts of the landscape where 

wetlands might possibly occur. Some wetlands occur on slopes higher up in the catchment where 

groundwater discharge is taking place through seeps. An area with soil wetness and/or vegetation 

indicators, but not displaying any of the topographical indicators should therefore not be excluded from 

being classified as a wetland. The type of wetland which occurs on a specific topographical area in the 

landscape is described using the Hydrogeomorphic classification which separates wetlands into ‘HGM’ 

units. The classification of Ollis, et al. (2013) is used, where wetlands are classified on Level 4 as either 

Rivers, Floodplain wetlands, Valley-bottom wetlands, Depressions, Seeps, or Flats (Figure 9). 

Figure 7: Typical cross section of a wetland (Ollis, 2013) 
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Figure 8. Terrain units (DWAF, 2005). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Wetland Units based on hydrogeomorphic types (Ollis et al. 2013) 
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Riparian Indicators 

Riparian habitat is classified primarily by identifying riparian vegetation along the edge of the macro stream 

channel. The macro stream channel is defined as the outer bank of a compound channel and should not be 

confused with the active river bank. The macro channel bank often represents a dramatic change in the 

energy with which water passes through the system. Rich alluvial soils deposit nutrients making the riparian 

area a highly productive zone. This causes a very distinct change in vegetation structure and composition 

along the edges of the riparian area (DWAF, 2008). The marginal zone has also been referred to as active 

features or wet bank (Van Niekerk and Heritage, 1993, cited in DWAF, 2008). It includes the area from the 

water level at low flow, to those features that are hydrologically activated for the greater part of the Year 

(Kleyhans, 2008). The non-marginal zone is the combination of the upper and lower zones (Figure 10). 

 

 

Figure 10: Schematic diagram illustrating an example of where the 3 zones would be placed relative 

to geomorphic diversity (Kleynhans et al, 2007) 

 

The vegetation of riparian areas is divided into three zones, the marginal zone, lower non-marginal zone 

and the upper non-marginal zone (Table 2). The different zones have different vegetation growth. 

 

Table 2: Description of riparian vegetation zones (Kleynhans et al, 2007). 

 Marginal  (Non-marginal) Lower (Non-marginal) Upper 

Alternative 

descriptions 

Active features 

Wet bank 

Seasonal features 

Wet bank 

Ephemeral features 

Dry bank 

Extends from Water level at low flow Marginal zone Lower zone 

Extends to Geomorphic features / 

substrates that are 

Usually a marked 

increase in lateral 

Usually a marked 

decrease in lateral 
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 Marginal  (Non-marginal) Lower (Non-marginal) Upper 

hydrologically activated 

(inundated or 

moistened) for the 

Greater part of the year. 

Elevation. elevation 

Characterized 

by 

See above ; Moist 

substrates next to 

water’s edge; water 

loving- species usually 

vigorous due to near 

permanent 

access to 

soil moisture 

Geomorphic features 

that are hydrologically 

activated (inundated or 

moistened) on a 

Seasonal basis. 

May have different 

species than marginal 

zone 

Geomorphic features 

that are hydrological 

activated (inundated or 

moistened) on an 

Ephemeral basis. 

Presence of riparian 

and terrestrial species 

Terrestrial species with 

increased stature 

 

Riparian Area: 

A riparian area can be defined as a linear fluvial, eroded landform which carries channelized flow on a 

permanent, seasonal or ephemeral/episodic basis. The river channel flows within a confined valley (gorge) 

or within an incised macro-channel. The “river” includes both the active channel (the portion which carries 

the water) as well as the riparian zone (Figure 11) (Kotze, 1999). 
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Figure 11: A schematic representation of the processes characteristic of a river area (Ollis et al, 

2013). 

 

Riparian areas can be grouped into different categories based on their inundation period per year.  

Perennial rivers are rivers with continuous surface water flow, intermittent rivers are rivers where surface 

flow disappears but some surface flow remains, temporary rivers are rivers where surface flow disappears 

for most of the channel (Figure 12). Two types of temporary rivers are recognized, namely “ephemeral” 

rivers that flow for less time than they are dry and support a series of pools in parts of the channel, and 

“episodic” rivers that only flow in response to extreme rainfall events, usually high in their catchments 

(Seaman et al, 2010). The rivers recorded on site are classified as ephemeral rivers/streams due to the 

presence of pools as well as being dry for the majority of the year.  
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Figure 12: The four categories associated with rivers and the hydrological continuum. Dashed lines 

indicate that boundaries are not fixed (Seaman et al, 2010). 

 

2.2 Wetland Classification and Delineation 

The classification system developed for the National Wetlands Inventory is based on the principles of the 

hydro-geomorphic (HGM) approach to wetland classification (SANBI, 2009). The current wetland study 

follows the same approach by classifying wetlands in terms of a functional unit in line with a level three 

category recognised in the classification system proposed in SANBI (2009). HGM units take into 

consideration factors that determine the nature of water movement into, through and out of the wetland 

system. In general HGM units encompass three key elements (Kotze et al, 2005):  

 Geomorphic setting - This refers to the landform, its position in the landscape and how it evolved 

(e.g. through the deposition of river borne sediment);  

 Water source - There are usually several sources, although their relative contributions will vary 

amongst wetlands, including precipitation, groundwater flow, stream flow, etc.; and  

 Hydrodynamics - This refers to how water moves through the wetland. 

The Classification of wetland areas found during the study (adapted from Brinson, 1993; Kotze, 1999, 

Marneweck and Batchelor, 2002 and DWAF, 2005) are as follows (table 3): 
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Table 3: Wetland Hydro-geomorphic types and descriptions. 

Hydro-geomorphic types Description 

Riparian habitat 

 

 

 

 

Linear fluvial, eroded landforms which carry 

channelized flow on a permanent, seasonal or 

ephemeral/episodic basis. The river channel flows 

within a confined valley (gorge) or within an 

incised macro-channel. The “river” includes both 

the active channel (the portion which carries the 

water) as well as the riparian zone. 

 

 

Meandering Floodplain 

 

Linear fluvial, net depositional valley bottom 

surfaces which have a meandering channel which 

develop upstream of a local (e.g. resistant dyke) 

base level, or close to the mouth of the river 

(upstream of the ultimate base level, the sea) . The 

meandering channel flows within an unconfined 

depositional valley, and ox-bows or cut-off 

meanders evidence of meandering – are usually 

visible at the 1:10 000 scale (i.e. observable from 

1:10 000 orthomaps). 

The floodplain surface usually slopes away from 

the channel margins due to preferential sediment 

deposition along the channel edges and areas 

closest to the channel. This can result in the 

formation of backwater swamps at the edges of 

the floodplain margins. 
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Hydro-geomorphic types Description 

Valley bottom with a channel  

 

Linear fluvial, net depositional valley bottom 

surfaces which have a straight channel with flow 

on a permanent or seasonal basis. Episodic flow is 

thought to be unlikely in this wetland setting. The 

straight channel tends to flow parallel with the 

direction of the valley (i.e. there is no 

meandering), and no ox-bows or cut-off meanders 

are present in these wetland systems. The valley 

floor is, however, a depositional environment such 

that the channel flows through fluvially-deposited 

sediment. These systems tend to be found in the 

upper catchment areas. 

Valley bottom without a channel 

 

 

 

Linear fluvial, net depositional valley bottom 

surfaces which do not have a channel. The valley 

floor is a depositional environment composed of 

fluvial or colluvial deposited sediment. These 

systems tend to be found in the upper catchment 

areas, or at tributary junctions where the sediment 

from the tributary smothers the main drainage 

line. 

 

Depressional pans 

 

 

Small (deflationary) depressions which are circular 

or oval in shape; usually found on the crest 

positions in the landscape. The topographic 

catchment area can usually be well-defined (i.e. a 

small catchment area following the surrounding 

watershed). Although often apparently endorheic 

(inward draining), many pans are “leaky” in the 

sense that they are hydrologically connected to 

adjacent valley bottoms through subsurface 

diffuse flow paths. 
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Hydro-geomorphic types Description 

Seepage Wetlands 

    

                    

Seepage wetlands are the most common type of 

wetland (in number), but probably also the most 

overlooked. These wetlands can be located on the 

mid- and footslopes of hillsides; either as isolated 

systems or connected to downslope valley bottom 

weltands. They may also occur fringing 

depressional pans. Seepages occur where springs 

are decanting into the soil profile near the surface, 

causing hydric conditions to develop; or where 

through flow in the soil profile is forced close to 

the surface due to impervious layers (such as 

plinthite layers; or where large outcrops of 

impervious rock force subsurface water to the 

surface). 

Flat Wetland  

In areas with weakly developed drainage patterns and 

flat topography, rainfall may not drain off the landscape 

very quickly, if at all, due to the low relief. In such areas 

(commonly characterized by aeolian deposits or recent 

sea floor exposures) the wet season water table may 

rise close to, or above, the soil surface, creating 

extensive areas of shallow inundation or saturated soils. 

In these circumstances the seasonal or permanently 

high groundwater table creates the conditions for 

wetland formation. 

 

The possibility of difficult wetland area exists on study areas and is summarised below including what 

approach to be taken in the case of a difficult wetland area (Table 4). 

 

Table 4: List of types of sites that are difficult to delineate (Jobs, 2009). 

Type of  “difficult site”  Approach 

Some or all, wetland indicators are 

present but is a non-natural 

wetland (e.g some dams, road 

islands) 

 Decide on the relative permanence of the change and 

whether the area can now be said to be functioning as a 

wetland. 

 Time field observations during the wet season, when 

natural hydrology is at its peak, to help to differentiate 

between naturally-occurring versus human-induced 

wetland. 

 Decide appropriate policy/management i.e. can certain 

land uses be allowed due to “low” wetland functional 
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value, or does the wetland perform key functions despite 

being artificial. 

Indicators of soil wetness are 

present but no longer a functioning 

wetland (e.g. wetland has been 

drained) 

 Look for evidence of ditches, canals, dikes, berms, or 

subsurface drainage tiles. 

 Decide whether or not the area is currently functioning as a 

wetland. 

Indicators of soil wetness are 

present but no longer a functioning 

wetland (e.g. relic / historical 

wetland) 

 Decide whether indicators were formed in the distant past 

when conditions were wetter than the area today. 

 Obtain the assistance of an experienced soil scientist. 

Some, or all, wetland indicators are 

absent at certain times of year (e.g. 

annual vegetation or seasonal 

saturation) 

 Thoroughly document soil and landscape conditions, 

develop rationale for considering the area to be a wetland. 

 Recommend that the site be revisited in the wet season. 

Some, or all, wetland indicators are 

absent due to human disturbance 

(e.g. vegetation has been cleared, 

wetland has been ploughed or 

filled) 

 Thoroughly document landscape conditions and any 

remnant vegetation, soil, hydrology indicators, develop 

rationale for considering the area to be wetland. 

 Certain cases (illegal fill) may justify that the fill be removed 

and the wetland rehabilitated. 

 

2.3 Buffer Zones 

A buffer zone is defined as a strip of land surrounding a wetland or riparian area in which activities are 

controlled or restricted (DWAF, 2005). A development has several impacts on the surrounding environment 

and on a wetland. The development changes habitats, the ecological environment, infiltration rate, amount 

of runoff and runoff intensity of the site, and therefore the water regime of the entire site. An increased 

volume of stormwater runoff, peak discharges, and frequency and severity of flooding is therefore often 

characteristic of transformed catchments. The buffer zone identified in this report serves to highlight an 

ecologically sensitive area in which activities should be conducted with this sensitivity in mind. 

Buffer zones have been shown to perform a wide range of functions and have therefore been widely 

proposed as a standard measure to protect water resources and their associated biodiversity. These include 

(i) maintaining basic hydrological processes; (ii) reducing impacts on water resources from upstream 

activities and adjoining landuses; (iii) providing habitat for various aspects of biodiversity. A brief 

description of each of the functions and associated services is outlined in Table 5 below. 
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Table 5: Generic functions of buffer zones relevant to the study site (adapted from Macfarlane et al, 

2010) 

Primary Role Buffer Functions 

Maintaining basic aquatic 

processes, services and 

values. 

 Groundwater recharge: Seasonal flooding into wetland areas allows infiltration 

to the water table and replenishment of groundwater. This groundwater will 

often discharge during the dry season providing the base flow for streams, 

rivers, and wetlands. 

Reducing impacts from 

upstream activities and 

adjoining land uses 

 Sediment removal: Surface roughness provided by vegetation, or litter, reduces 

the velocity of overland flow, enhancing settling of particles. Buffer zones can 

therefore act as effective sediment traps, removing sediment from runoff water 

from adjoining lands thus reducing the sediment load of surface waters. 

 Removal of toxics: Buffer zones can remove toxic pollutants, such hydrocarbons 

that would otherwise affect the quality of water resources and thus their 

suitability for aquatic biota and for human use. 

 Nutrient removal: Wetland vegetation and vegetation in terrestrial buffer zones 

may significantly reduce the amount of nutrients (N & P), entering a water body 

reducing the potential for excessive outbreaks of microalgae that can have an 

adverse effect on both freshwater and estuarine environments. 

 Removal of pathogens: By slowing water contaminated with faecal material, 

buffer zones encourage deposition of pathogens, which soon die when exposed 

to the elements. 

Despite limitations, buffer zones are well suited to perform functions such as sediment trapping, erosion 

control and nutrient retention which can significantly reduce the impact of activities taking place adjacent 

to water resources. Buffer zones are therefore proposed as a standard mitigation measure to reduce 

impacts of land uses / activities planned adjacent to water resources. These must however be considered in 

conjunction with other mitigation measures.  

New buffer tools have been developed and been published as “Preliminary Guideline for the Determination 

of Buffer Zones for Rivers, Wetlands and Estuaries. Consolidated Report” by the WRC (Macfarlane et al 

2015). This new buffer tools aims to calculate the best suited buffer for each wetland or section of a 

wetland based on numerous on-site observations. The resulting buffer area can thus have large differences 

depending on the current state of the wetland as well as the nature of the proposed development. 

Developments with a high risk factor such as mining are likely to have a larger buffer area compared to a 

residential development with a lower risk factor.  The minimum accepted buffer for low risk developments 

are however 15 meters from the edge of the wetland (Macfarlane, et al 2015) as opposed to the generic 

recommendation of 30 m for wetlands inside the urban edge and 50 m outside the urban edge (GDARD, 

2012).  

For the proposed powerline a 100 m buffer is suggested for the river systems and floodplain wetlands along 

the proposed line and a 50 m buffer for all other wetland types.  

Figure 13 images represent the buffer zone setback for the wetland types discussed in this report. 
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Riparian areas 

 

 

 

 

 

 

Seepage Wetlands 

 

 

 

 

 

 

 

 

Valley Bottom Wetlands  

 

 

 

 

 

 

 

Figure 13: A represent the buffer zone setback for the wetland types discussed in this report 

 

2.4 Wetland Functionality, Status and Sensitivity 

Wetland functionality is defined as a measure of the deviation of wetland structure and function from its 

natural reference condition. The natural reference condition is based on a theoretical undisturbed state 

extrapolated from an understanding of undisturbed regional vegetation and hydrological conditions. In the 

current assessment the hydrological, geomorphological and vegetation integrity was assessed for the 

wetland unit associated with the study site, to provide a Present Ecological Status (PES) score (Macfarlane 

et al, 2007) and an Environmental Importance and Sensitivity category (EIS) (DWAF, 1999). The impacts 

observed for the affected wetlands on the study site are summarised for each wetland under section 3.2. 

These impacts are based on evidence observed during the field survey and land-use changes visible on 

aerial imagery.  

50m 50m 

50m 50m 

100m 100m 
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The allocations of scores in the functional and integrity assessment are subjective and are thus vulnerable 

to the interpretation of the specialist. Collection of empirical data is precluded at this level of investigation 

due to project constraints including time and budget. Water quality values, species richness and abundance 

indices, surface and groundwater volumes, amongst others, should ideally be used rather than a subjective 

scoring system such as is presented here. 

The functional assessment methodologies presented below take into consideration subjective recorded 

impacts to determine the scores attributed to each functional Hydrogeomorphic (HGM) wetland unit. The 

aspect of wetland functionality and integrity that are predominantly addressed include hydrological and 

geomorphological function (subjective observations) and the integrity of the biodiversity component 

(mainly based on the theoretical intactness of natural vegetation) as directed by the assessment 

methodology. 

In the current study the wetland was assessed using, WET-Health (Macfarlane et al, 2007) and EIS (DWAF, 

1999).  

2.4.1 Present Ecological Status (PES) – WET-Health 

The Present Ecological Score is based on the ability of the wetland to preform indirect benefits (Table 6).  

Table 6: Indirect Benefits provided by wetland habitats (Macfarlane et al, 2007). 
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Flood attenuation 
The spreading out and slowing down of 
floodwaters in the wetland, thereby reducing 
the severity of floods downstream 

Streamflow regulation Sustaining streamflow during low flow periods 
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Sediment trapping 
The trapping and retention in the wetland of 
sediment carried by runoff waters 

Phosphate assimilation 
Removal by the wetland of phosphates carried 
by runoff waters, thereby enhancing water 
quality 

Nitrate assimilation 
Removal by the wetland of nitrates carried by 
runoff waters, thereby enhancing water 
quality 

Toxicant assimilation 

Removal by the wetland of toxicants (e.g. 
metals, biocides and salts) carried by runoff 
waters, thereby enhancing water quality 

Erosion control 
Controlling of erosion at the wetland site, 
principally through the protection provided by 
vegetation. 

Carbon storage 
The trapping of carbon by the wetland, 
principally as soil organic matter 

 

A summary of the three components of the WET-Health namely Hydrological; Geomorphological and 

Vegetation Health assessment for the wetlands found on site is described in Table 7. A Level 1 assessment 

was used in this report. Level 1 assessment is used in situations where limited time and/or resources are 

available. 
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Table 7: Health categories used by WET-Health for describing the integrity of wetlands (Macfarlane et 

al, 2007) 

Description 
Impact Score 

Range 
PES Score Summary 

Unmodified, natural. 0.0.9 A Very High 

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. 

1-1.9 B High 

Moderately modified. A moderate change in ecosystem 

processes and loss of natural habitats has taken place but the 

natural habitat remains predominantly intact. 

2-3.9 C Moderate 

Largely modified. A large change in ecosystem processes and loss 

of natural habitat and biota has occurred. 
4-5.9 D Moderate 

The change in ecosystem processes and loss of natural habitat 

and biota is great but some remaining natural habitat features 

are still recognizable. 

6-7.9 E Low 

Modifications have reached a critical level and the ecosystem 

processes have been modified completely with an almost 

complete loss of natural habitat and biota. 

8.10 F Very Low 

 

A summary of the change class, description and symbols used to evaluate wetland health are summarised 

in Table 8. 

Table 8: Trajectory class, change scores and symbols used to evaluate Trajectory of Change to 

wetland health (Macfarlane et al, 2007) 

Change Class Description Symbol 

Improve 
Condition is likely to improve over the over 

the next 5 years 
(↑) 

Remain stable 
Condition is likely to remain stable over the 

next 5 years 
(→) 

Slowly deteriorate 
Condition is likely to deteriorate slightly 

over the next 5 years 
(↓) 

Rapidly deteriorate 
Substantial deterioration of condition is 

expected over the next 5 years 
(↓↓) 

 

2.4.2 Ecological Importance and Sensitivity (EIS) 

The Ecological Importance and Sensitivity (EIS) score forms part of a larger assessment called the Wetland 

Importance and Sensitivity scoring system which also addresses hydrological importance and direct human 
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benefits relevant to a HGM unit. Both PES and EIS form part of a larger reserve determination process 

documented by the Department of Water and Sanitation. 

Ecological importance is an expression of a wetland’s importance to the maintenance of ecological diversity 

and functioning on local and wider spatial scales. Ecological sensitivity refers to the system’s ability to 

tolerate disturbance and its capacity to recover from disturbance once it has occurred (DWAF, 1999). This 

classification of water resources allows for an appropriate management class to be allocated to the water 

resource and includes the following: 

 Ecological Importance in terms of ecosystems and biodiversity such as species diversity and 

abundance. 

 Ecological functions including groundwater recharge, provision of specialised habitat and dispersal 

corridors. 

 Basic human needs including subsistence farming and water use (Table 9). 

 

Table 9: Direct human benefits associated with wetland habitats (Macfarlane et al, 2007). 
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Water for human use 
The provision of water extracted directly from the 
wetland for domestic, agriculture or other purposes 

Harvestable resources 
The provision of natural resources from the wetland, 
including livestock grazing, craft plants, fish, etc. 

Cultivated foods Areas in the wetland used for the cultivation of foods 

 

C
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Cultural heritage 
Places of special cultural significance in the wetland, 
e.g., for baptisms or gathering of culturally significant 
plants 

Tourism and recreation 
Sites of value for tourism and recreation in the wetland, 
often associated with scenic beauty and abundant 
birdlife 

Education and research 
Sites of value in the wetland for education or research 

 

 

The Ecological Importance and Sensitivity of the seepage wetland is represented are described in the 

results section. Explanations of the scores are given in Table 10. 
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Table 10: Environmental Importance and Sensitivity rating scale used for the estimation of EIS 

scores (DWAF, 1999) 

Ecological Importance and Sensitivity Categories Rating 

Recommend

ed Ecological 

Management 

Class 

Very High 

Wetlands that are considered ecologically important and sensitive on a 

national or even international level. The biodiversity of these wetlands is 

usually very sensitive to flow and habitat modifications. They play a 

major role in moderating the quantity and quality of water in major 

rivers 

>3 and <=4 
A 

 

High 

Wetlands that are considered to be ecologically important and sensitive. 

The biodiversity of these wetlands may be sensitive to flow and habitat 

modifications. They play a role in moderating the quantity and quality of 

water of major rivers 

>2 and <=3 B 

Moderate 

Wetlands that are considered to be ecologically important and sensitive 

on a provincial or local scale. The biodiversity of these wetlands is not 

usually sensitive to flow and habitat modifications. They play a small role 

in moderating the quantity and quality of water in major rivers 

>1 and <=2 C 

Low/Marginal 

Wetlands that are not ecologically important and sensitive at any scale. 

The biodiversity of these wetlands is ubiquitous and not sensitive to flow 

and habitat modifications. They play an insignificant role in moderating 

the quantity and quality of water in major rivers 

>0 and <=1 D 

 

2.4.3 Present Ecological Category (EC): Riparian 

In the current study, the Ecological Category of the riparian areas was assessed using a level 3 VEGRAI 

(Riparian Vegetation Response Assessment Index) (Kleynhans et al, 2007). Table 11 below provides a 

description of each EC category. 
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Table 11: Generic ecological categories for EcoStatus components (modified from Kleynhans, 1996 & 

Kleynhans, 1999) 

ECOLOGICAL 

CATEGORY 
DESCRIPTION 

SCORE 

(% OF TOTAL) 

A Unmodified, natural. 90-100 

B 

Largely natural with few modifications. A small change in natural habitats 

and biota may have taken place but the ecosystem functions are 

essentially unchanged. 

80-89 

C 

Moderately modified. Loss and change of natural habitat and biota have 

occurred, but the basic ecosystem functions are still predominantly 

unchanged. 

60-79 

D 
Largely modified. A large loss of natural habitat, biota and basic 

ecosystem functions has occurred. 
40-59 

E 
Seriously modified. The loss of natural habitat, biota and basic ecosystem 

functions is extensive. 
20-39 

F 

Critically modified. Modifications have reached a critical level and the 

lotic system has been modified completely with an almost complete loss 

of natural habitat and biota. In the worst instances the basic ecosystem 

functions have been destroyed and the changes are irreversible 

0-19 

 

2.4.4 Quick Habitat Integrity Model 

To accommodate a less-detailed process, a desktop habitat integrity assessment (using the Quick Habitat 

Integrity model) that allows for a coarse assessment was developed. This assessment rates the habitat 

according to a scale of 0 (close to natural) to 5 (critically modified) according to the following metrics 

(Seaman et al, 2010): 

 Bed modification. 

 Flow modification. 

 Introduced Instream biota. 

 Inundation. 

 Riparian / bank condition. 

 Water quality modification. 
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3 RESULTS  

3.1 Wetland Classification and Delineation 

A total of 31 watercourses are crossed by the proposed line. The total amount of wetlands can be broken 

down into 8 floodplain wetlands, 20 unchannelled valley bottom wetlands, 2 depression wetlands and one 

riparian are (Figure 14 - 20).  

Due to the length of the proposed line numerous impacts where recorded for various wetlands. The main 

impacts that were recorded during the site visits include farming and farming related impacts on the 

wetlands, anthropogenic activities such as urbanisation including infrastructure and exotic vegetation. 

Headcuts were numerous in some of the unchannelled and channelled valley bottom wetlands. Erosion and 

sedimentation was also abundant in the unchannelled valley bottom wetlands as well as the rivers.  

The site visit also took place during the winter months and much of the vegetation was not in bloom as well 

as recently burnt. It is thus suggested that a fine scale study be conducted to assess each pylons’ footprint 

area to make sure that the pylons are not located in any wetland areas. The wetlands not directly crossed 

by the proposed powerline infrastructure were delineated using visible vegetation gradients on current and 

historical aerial imagery to provide a better understanding of the extent and connectivity of the wetland 

systems. These delineations have been depicted as extending up to natural breaks in the landscape (such as 

road intersections) or to a length of 500 m from the proposed lines although they do continue farther than 

the delineated image. Where the full extent of wetlands fell outside of the 500 m corridor and were 

deemed not to be directly relevant to the proposed route alignments and substation localities, they have 

been omitted from the delineation presented in the current report.   
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Figure 14: Wetland/Riparian areas associated with the proposed and alternative substation and powerlines (Part 1 of 3). 
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Figure 15: Wetland/Riparian areas associated with the proposed and alternative substation and powerlines (Part 2 of 3). 
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Figure 16: Wetland/Riparian areas associated with the proposed and alternative substation and powerlines (Part 3 of 3). 
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Figure 17: Example of a floodplain wetland recorded on the study area. 
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Figure 18: Example of an unchannelled valley bottom recorded on the study site. 
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Figure 19: Examples of different wetland types recorded on the study area. 
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Figure 20: Further examples of different wetland types recorded on the study area.
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3.2 Tower numbers relative to the Wetland Delineation and Municipal Jurisdiction 

The section below focuses on the wetlands discussed in this report and their association with specific tower 

numbers. Table 12 provides a summary of the relevant tower numbers and Figures 21 to 27 shows this 

information visually.
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Table 12: Towers that lie within wetlands or their associated buffer zones 

Tower Name xcoord ycoord Description 
Wetland 
PES 

Wetland 
EIS 

Municipality 

2 ApPlu 106 27° 59' 50.972" E 25° 53' 56.712" S 50m Buffer Zone  - -  City of Tshwane 

2ApPlu87 28° 3' 3.146" E 25° 53' 57.260" S 50m Buffer Zone  -  - City of Tshwane 

2ApPlu88 28° 2' 50.553" E 25° 53' 57.703" S Unchannelled Valley Botom PES E EIS D City of Tshwane 

2ApPlu89 28° 2' 36.897" E 25° 53' 58.184" S Unchannelled Valley Botom PES E EIS D City of Tshwane 

2ApPlu90 28° 2' 24.479" E 25° 53' 58.620" S Unchannelled Valley Botom PES E EIS D City of Tshwane 

ApDu63 28° 28' 35.768" E 25° 52' 40.310" S 100m Buffer Zone  - -  City of Tshwane 

ApKe64 28° 28' 36.661" E 25° 52' 39.137" S 100m Buffer Zone  - -  City of Tshwane 

CraMin 123 28° 5' 10.216" E 25° 55' 45.262" S Unchannelled Valley Bottom (25) PES E EIS C City of Johannesburg 

exist 25 28° 53' 33.465" E 25° 51' 49.069" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 106 28° 38' 14.355" E 25° 51' 13.807" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 107 28° 38' 2.270" E 25° 51' 12.717" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 108 28° 37' 52.274" E 25° 51' 11.815" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 109 28° 37' 42.166" E 25° 51' 10.903" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 11 28° 53' 13.937" E 25° 53' 22.687" S Floodplain Wetland (1) PES C EIS B Delmas 

KuLul 110 28° 37' 27.297" E 25° 51' 9.561" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 111 28° 37' 17.789" E 25° 51' 8.702" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 112 28° 37' 9.179" E 25° 51' 7.924" S Unchannelled Valley Bottom (8) PES E EIS D City of Tshwane 

KuLul 12 28° 53' 15.919" E 25° 53' 13.165" S 100m Buffer Zone  - -  Delmas 

KuLul 120 28° 35' 10.299" E 25° 51' 4.227" S Unchannelled Valley Bottom (9) PES B EIS C City of Tshwane 

KuLul 121 28° 34' 53.245" E 25° 51' 4.265" S Unchannelled Valley Bottom (9) PES B EIS C City of Tshwane 

KuLul 126 28° 33' 50.563" E 25° 51' 18.952" S Unchannelled Valley Bottom (10) PES C EIS C City of Tshwane 

KuLul 131 28° 32' 49.753" E 25° 51' 37.024" S Floodplain (11) PES B EIS B City of Tshwane 

KuLul 132 28° 32' 37.607" E 25° 51' 40.633" S Floodplain (11) PES B EIS B City of Tshwane 

KuLul 132 28° 32' 37.607" E 25° 51' 40.633" S 100m Buffer Zone  - -  City of Tshwane 

KuLul 162 op2 28° 28' 59.712" E 25° 52' 31.027" S 100m Buffer Zone  - -  City of Tshwane 

KuLul 167 28° 28' 32.191" E 25° 52' 42.288" S 100m Buffer Zone  - -  City of Tshwane 

KuLul 177 28° 26' 47.964" E 25° 53' 8.303" S 50m Buffer Zone  - -  City of Tshwane 
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KuLul 206 28° 21' 57.299" E 25° 54' 41.179" S Unchannelled Valley Bottom (17) PES C EIS B City of Tshwane 

KuLul 208 28° 21' 35.785" E 25° 54' 42.250" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 209 28° 21' 24.292" E 25° 54' 42.821" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 214 28° 20' 14.380" E 25° 54' 46.294" S Unchannelled Valley Bottom (19) PES D EIS C City of Tshwane 

KuLul 227 28° 18' 13.748" E 25° 54' 58.560" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 228 28° 18' 2.442" E 25° 54' 59.023" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 229 28° 17' 58.064" E 25° 55' 0.828" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 230 28° 17' 47.203" E 25° 55' 1.263" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 231 28° 17' 38.340" E 25° 55' 1.618" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 232 28° 17' 26.696" E 25° 55' 2.084" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 233 28° 17' 15.495" E 25° 55' 2.531" S Unchannelled Valley Bottom (20) PES C EIS C Ekurhuleni 

KuLul 254 28° 13' 56.469" E 25° 54' 47.020" S 100m Buffer Zone  - -  City of Tshwane 

KuLul 272 28° 10' 41.26" E 25° 55' 17.19" S Unchannelled Valley Bottom (21.1 PES D EIS C City of Johannesburg 

KuLul 287 28° 8' 5.044" E 25° 55' 35.984" S Unchannelled Valley Bottom (23) PES D EIS C City of Johannesburg 

KuLul 273 28° 10' 30.59" E 25° 55' 21.00" S 50m Buffer Zone - - City of Johannesburg 

KuLul 29 28° 52' 16.475" E 25° 51' 49.675" S Floodplain (2) PES B EIS B City of Tshwane 

KuLul 293 28° 7' 5.654" E 25° 55' 42.593" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 30 28° 52' 4.251" E 25° 51' 49.131" S Floodplain (2) PES B EIS B City of Tshwane 

KuLul 302 28° 5' 27.252" E 25° 55' 39.368" S Unchannelled Valley Bottom (25) PES E EIS C City of Johannesburg 

KuLul 303 28° 5' 17.041" E 25° 55' 41.145" S Unchannelled Valley Bottom (25) PES E EIS C City of Johannesburg 

KuLul 31 28° 51' 53.885" E 25° 51' 48.669" S Floodplain (2) PES B EIS B City of Tshwane 

KuLul 313 28° 4' 36.085" E 25° 54' 41.093" S Unchannelled Valley Bottom (26) PES D EIS C City of Tshwane 

KuLul 314 28° 4' 25.908" E 25° 54' 37.207" S Unchannelled Valley Bottom (26) PES D EIS C City of Tshwane 

KuLul 329 28° 2' 39.169" E 25° 54' 0.366" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 330 28° 2' 30.848" E 25° 54' 0.635" S Unchannelled Valley Bottom PES E EIS D City of Tshwane 

KuLul 331 28° 2' 23.372" E 25° 54' 0.876" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 340 28° 0' 51.280" E 25° 53' 58.575" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 341 28° 0' 42.423" E 25° 54' 0.908" S Unchannelled Valley Bottom (27) PES E EIS D City of Tshwane 

KuLul 342 28° 0' 30.480" E 25° 54' 2.036" S Unchannelled Valley Bottom (27) PES E EIS D City of Tshwane 
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KuLul 345 28° 0' 0.292" E 25° 54' 4.886" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 346 up9 27° 59' 53.609" E 25° 53' 58.283" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 348 27° 59' 45.662" E 25° 53' 56.100" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 349 27° 59' 34.572" E 25° 53' 59.361" S Unchannelled Valley Bottom (27) PES E EIS D City of Tshwane 

KuLul 350 27° 59' 25.448" E 25° 54' 2.043" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 356 27° 59' 2.358" E 25° 54' 26.390" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 358 27° 59' 4.871" E 25° 54' 46.311" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 359 27° 59' 5.489" E 25° 54' 57.670" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 360 27° 59' 7.238" E 25° 55' 10.780" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 361 27° 59' 8.477" E 25° 55' 20.066" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 362 27° 59' 10.048" E 25° 55' 31.834" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 363 27° 59' 11.666" E 25° 55' 43.961" S Floodplain (28) PES D EIS C City of Johannesburg 

KuLul 364 27° 59' 14.971" E 25° 55' 54.672" S 100m Buffer Zone  - -  City of Johannesburg 

KuLul 370 27° 59' 57.407" E 25° 56' 42.981" S 100m Buffer Zone  - -  City of Johannesburg 

KuLul 371 28° 0' 7.705" E 25° 56' 49.732" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 372 28° 0' 16.799" E 25° 56' 55.695" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 373 28° 0' 26.557" E 25° 57' 2.092" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 374 28° 0' 36.446" E 25° 57' 8.574" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 375 28° 0' 36.137" E 25° 57' 10.962" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 376 up11 28° 0' 37.069" E 25° 57' 13.422" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 377 28° 0' 39.315" E 25° 57' 13.636" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 378 28° 0' 40.050" E 25° 57' 15.673" S Floodplain (30) PES E EIS B City of Johannesburg 

KuLul 77 28° 43' 7.927" E 25° 50' 54.474" S 50m Buffer Zone  - -  City of Tshwane 

KuLul 78 28° 43' 2.409" E 25° 50' 44.546" S Unchannelled Valley Bottom (7) PES D EIS C City of Tshwane 

KuLul 79 28° 42' 57.092" E 25° 50' 34.979" S Unchannelled Valley Bottom (7) PES D EIS C City of Tshwane 

KuLul 80 28° 42' 51.724" E 25° 50' 25.319" S Unchannelled Valley Bottom (7) PES D EIS C City of Tshwane 

KuLul 81 28° 42' 38.806" E 25° 50' 25.095" S Floodplain (6) PES C EIS B City of Tshwane 

Lulamisa dbl 
circ 6 28° 0' 38.634" E 25° 57' 10.721" S Floodplain (30) PES E EIS B 

City of Johannesburg 

Lulamisa dbl 28° 0' 39.471" E 25° 57' 3.341" S Floodplain (30) PES E EIS B City of Johannesburg 
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circ 7 

Lulamisa DC 5 28° 0' 37.302" E 25° 57' 22.473" S 100m Buffer Zone  - -  City of Johannesburg 

LulMin53 28° 2' 24.499" E 25° 53' 59.775" S Unchannelled Valley Bottom PES E EIS D City of Tshwane 

LulMin54 28° 2' 36.928" E 25° 53' 59.335" S Unchannelled Valley Botom PES E EIS D City of Tshwane 

LulMin55 28° 2' 50.601" E 25° 53' 58.851" S 50m Buffer Zone  - -  City of Tshwane 

LuMin 37 27° 59' 51.388" E 25° 53' 57.801" S 50m Buffer Zone  - -  City of Tshwane 
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Figure 21: The Tower numbers relative to wetlands along the proposed line (Map 1 of 7). 
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Figure 22: The Tower numbers relative to wetlands along the proposed line (Map 2 of 7). 
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Figure 23: The Tower numbers relative to wetlands along the proposed line (Map 3 of 7). 
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Figure 24: The Tower numbers relative to wetlands along the proposed line (Map 4 of 7). 
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Figure 25: The Tower numbers relative to wetlands along the proposed line (Map 5 of 7). 
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Figure 26: The Tower numbers relative to wetlands along the proposed line (Map 6 of 7). 
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Figure 27: The Tower numbers relative to wetlands along the proposed line (Map 7 of 7). 
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3.3 Functional Assessment  

3.3.1 Present Ecological State & Riparian Vegetation Response Assessment Index (VEGRAI) 

The PES was calculated for all of the wetlands likely to be impacted by the proposed construction of the 

powerline. Some other wetlands occurring within the 500 m corridor of the proposed powerline have been 

delineated but no PES score has been calculated as it either deemed unlikely to be impacted or is artificial.  

The VEGRAI score of the riparian area identified was calculated as a C and is indicated in the figure and 

table below (Figure 28 - 30 and Table 13).  

All of the wetlands recorded on site have been impacted to some degree PES scores calculated in this 

assessment ranged from B – High to D – Low/Marginal. The predominant land use is generally small 

holdings and related activities as well as some small scale farming. Urbanisation is the main cause of 

vegetation and hydrological degradation and thus changes in the run-off characteristics of the landscape 

and thus the hydrology characteristics of wetlands in this region. The majority of the wetlands continue to 

support hydrological and biodiversity functions to varying degrees. It is important to note that in general 

wetlands and riparian areas are important ecological corridor and breeding habitat for numerous faunal 

species. 

 The EIS and QHI scores are summarised in the table and figure below (Figure 31 -336 & Table 13) 

Table 13: The PES, EIS, VEGRAI and QHI scores of the possibly affected watercourses along the 

propopsed line. 

Nr Affected Watercourse PES/VEGRAI Score EIS/QHI Scores 

1 Floodplain  Wetland C - Moderately modified B - High 

2 Floodplain  Wetland B - Largely natural with few 
modifications 

B - High 

3 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

4 Unchannelled Valley 
Bottom Wetland 

C - Moderately modified C - Moderate 

5 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

6 Floodplain  Wetland C - Moderately modified B - High 

7 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

8 Unchannelled Valley 
Bottom Wetland 

E – Greatly modified D - Low/Marginal 

9 Unchannelled Valley 
Bottom Wetland 

B - Largely natural with few 
modifications 

C - Moderate 

10 Unchannelled Valley 
Bottom Wetland  

C - Moderately modified C - Moderate 

11 Floodplain  Wetland B - Largely natural with few 
modifications 

B - High 

12 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

13 Floodplain  Wetland C - Moderately modified C - Moderate 

14 Floodplain  Wetland C - Moderately modified C - Moderate 
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Nr Affected Watercourse PES/VEGRAI Score EIS/QHI Scores 

15 Unchannelled Valley 
Bottom Wetland 

C - Moderately modified C - Moderate 

16 Unchannelled Valley 
Bottom Wetland 

C - Moderately modified C - Moderate 

17 Unchannelled Valley 
Bottom Wetland  

C - Moderately modified D - Largely modified. 

18 Depression Wetland B - Largely natural with few 

modifications 

B - High 

19 Unchannelled Valley 
Bottom Wetland 

D - Largely modified B - High 

20 Unchannelled Valley 
Bottom Wetland 

C - Moderately modified C - Moderate 

21 Riparian Area C - Moderately modified C - Moderate 

21.1 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

22 Depression Wetland B - Largely natural with few 

modifications 

B - High 

23 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

24 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 

25 Unchannelled Valley 
Bottom Wetland 

E – Greatly modified C - Moderate 
 

26 Unchannelled Valley 
Bottom Wetland 

D - Largely modified C - Moderate 
 

27 Unchannelled Valley 
Bottom Wetland 

E – Greatly modified D - Low/Marginal 
 

28 Floodplain  Wetland D - Largely modified C - Moderate 
 

29 Unchannelled Valley 
Bottom Wetland 

E – Greatly modified C - Moderate 
 

30 Floodplain  Wetland E – Greatly modified B - High 
 

31 Unchannelled Valley 
Bottom Wetland 

E – Greatly modified D - Low/Marginal 
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Figure 28: The PES and VEGRAI scores of the wetlands along the proposed line (Map 1 of 3). 
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Figure 29: The PES and VEGRAI scores of the wetlands along the proposed line (Map 2 of 3). 
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Figure 30: The PES and VEGRAI scores of the wetlands along the proposed line (Map 3 of 3). 
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Figure 31: The EIS and QHI of the wetlands along the proposed line (Map 1 of 3). 
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Figure 32: The EIS and QHI of the wetlands along the proposed line (Map 2 of 3). 
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Figure 33: The EIS and QHI of the wetlands along the proposed line (Map 3 of 3).
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3.4 Impacts and Mitigation 

A development has several impacts on the surrounding environment and particularly on a river. The 

development changes habitats, the ecological environment, infiltration rates, amount of runoff and runoff 

intensity of stormwater, and therefore the hydrological regime of the area. A range of management 

measures are available to address threats posed to water resources. In the context of the proposed 

powerlines, the mitigation measures proposed below are intended to prevent further degradation to the 

riparian areas as a result of the construction of the powerline. It is important to note that this section aims 

to highlight areas of concern. The details of the mitigation measures that are finally put in place should 

ideally be based on these issues, but must necessarily take into consideration the physical and economical 

feasibility of mitigation. It is important that any mitigation be implemented in the context of an 

Environmental Management Plan to in order to ensure accountability and ultimately the success of the 

mitigation.  

3.4.1 Significance Ranking Matrix 

The significance of potential impacts is presented in Tables 14 - 15. Significance is calculated as 

Consequence (Magnitude+ Duration+ Extent + Reversibility) X Probability wherein the following meaning 

applies:  

 The Magnitude of the impact is quantified as either:  

o Low: Will cause a low impact on the environment;  

o Moderate: Will result in the process continuing but in a controllable manner; 

o High: Will alter processes to the extent that they temporarily cease; and 

o Very High: Will result in complete destruction and permanent cessation of processes. 

 

 The Probability: which shall describe the likelihood of impact occurring and will be rated as follows: 

o Extremely remote: Which indicates that the impact will probably not happen; 

o Unusual but Possible: Distinct possibility of occurrence; 

o Can Occur: there is a possibility of occurrence; 

o Almost Certain: Most likely to occur; and 

o Certain/ Inevitable: Impact will occur despite any preventative measures put in place. 

 

 The duration (Exposure) which indicates whether:  

o The impact will be of a immediate;  

o The impact will be of a short tem (Between 0-5 years); 

o The impact will be of medium term (between 5-15 years);  

o The impact will be long term (15 and more years); and 

o The impact will be permanent. 
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Table 14: Significance Ranking matrix table 

RANKING MAGNITUDE REVERSIBILITY EXTENT DURATION PROBABILITY 

5 Very high/ 
don’t know 

Irreversible International  Permanent Certain/inevitable 

4 High  National Long term (impact 
ceases after 
operational life of 
asset 

Almost certain 

3 Moderate Reversibility with 
human intervention 

Provincial  Medium term Can occur 

2 Low  Local  Short term Unusual but 
possible 

1 Minor Completely 
reversible 

Site bound Immediate Extremely remote 

0 None  None  None 

 Significance= Consequence (Magnitude+ Duration+ Extent) X Probability   

 

Table 15: Significance of impact table. 

SIGNIFICANCE OF IMPACT  

= CONSEQUENCE (Magnitude + Duration +Extent) X PROBABILITY 

RANKING 60-100 30-60 0-30 

SIGNIFICANCE High Moderate Low 
 

Suggested mitigation/management measures are summarised in Table 16–20. 

Table 16: Changes in water flow regime impact ratings 

Nature:  Changing the quantity and fluctuation properties of the watercourse by for example 

stormwater input, or restricting water flow. 

ACTIVITY: Changing the quantity and fluctuation properties of the watercourse by for example 
stormwater input, or restricting water flow. The sources of this impacts include the compaction of soil, 
the removal of vegetation, surface water redirection and construction of infrastructure. 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Highly probable (4) Probable (3) 

Duration Long term  (4) Short term  (3) 

Extent Limited to Local Area (3) Limited to Local Area (2) 

Magnitude High (8) Moderate (6) 

Significance 64 (high) 33 (moderate) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Probable (3) Improbable (2) 

Duration Long term  (5) Long term  (4) 
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Extent Limited to Local Area (2) Limited to the Site (2) 

Magnitude Moderate (6) Low (4) 

Significance 39 (moderate) 20 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 
resources? 

Low Low 

Can impacts be mitigated? Yes 

Mitigation: 
 No activities should take place in the watercourses and associated buffer zone. Where the above is 

unavoidable, only a pylon footprint and no access roads can be considered. This is subjected to 

authorization by means of a water use license. 

 Construction in and around watercourses should be restricted to the dry season. 

 A temporary fence or demarcation must be erected around the works area to prevent access to sensitive 

environs. The works areas generally include the servitude, construction camps, areas where material is 

stored and the actual footprint of the tower/pylon 

 Prevent pedestrian and vehicular access into the wetland and buffer areas as well as riparian areas. 

 Consider the various methods of stringing and select whichever method(s) that will have the least impact 

on watercourses e.g. shooting a pilot cable and pull cables with a winch, or flying cables over 

 Stringing should preferably not make use of vehicles in watercourses. If unavoidable, plan stringing 

activities in wetlands areas to take place within the drier winter months and use equipment with the 

smallest possible footprint e.g. quad bikes 

 Plan stringing through watercourses to take place at pre-determined points such as where the wetland 

width (and thus area to be impacted) is the smallest 

 Access roads and bridges should span the wetland area, without impacting on the permanent or seasonal 

zones 

 Formalise access roads and make use of existing roads and tracks where feasible, rather than creating new 

routes through naturally vegetated areas. 

 Management of on-site water use and prevent stormwater or contaminated water directly entering the 

watercourse 

 Management of point discharges  

 Planning of construction site must include eventual rehabilitation / restoration of indigenous vegetative 

cover 

 Alien plant eradication and follow-up control activities prior to construction, to prevent spread into 

disturbed soils, as well as follow-up control during construction 

 The amount of vegetation removed should be limited to the least amount possible 

 Rehabilitation of damage/impacts that arise as a result of construction must be implemented immediately 

upon completion of construction 

 

 Maintenance activities should not take place within watercourses or buffer zones. Where unavoidable, the 

footprint needed for maintenance must be kept to a minimum. This is subjected to authorization by 

means of a water use license. 

 Where possible, maintenance within watercourses must be restricted to the drier winter months 

 Maintenance activities should not impact on rehabilitated areas 

 Maintenance workers should respect and also maintain fences that are in place to prevent livestock from 

entering rehabilitated areas, until such time that monitoring found that rehabilitation s successful and the 

fences removed 
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 Maintenance should not impact on natural vegetation 

 Maintenance vehicles must stay on dedicated roads/ servitudes 

Cumulative impacts: Construction activities may result in cumulative impact to the watercourses within 
the local catchments and beyond. It is very important that protective measures should be put into place 
and monitored. Refer to the accompanying General Monitoring and Rehabilitation report. 

Residual Risks:  Impacts to the flow characteristics of wetlands and riparian areas are likely to be 
permanent unless rehabilitated. 

 
Table 17: Changes in sediment entering and exiting the system impact ratings 

Nature: Changes in sediment entering and exiting the system. 

 Activity: Changing the amount of sediment entering water resource and associated change in turbidity 
(increasing or decreasing the amount). Construction and operational activities will result in earthworks 
and soil disturbance as well as the removal of natural vegetation.  This could result in the loss of topsoil, 
sedimentation of the wetland and increase the turbidity of the water. Possible sources of the impacts 
include:  

 Earthwork activities during road construction 

 Clearing of surface vegetation will expose the soils, which in rainy events would wash through the 
watercourse, causing sedimentation. In addition, indigenous vegetation communities are unlikely to 
colonise eroded soils successfully and seeds from proximate alien invasive trees can spread easily 
into these eroded soil. 

 Disturbance of soil surface 

 Disturbance of slopes through creation of roads and tracks adjacent to the watercourse 

 Erosion (e.g. gully formation, bank collapse) 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Definite (5) Highly probable (4) 

Duration Medium-term  (3) Medium-term  (3) 

Extent Limited to Local Area (3) Limited to Local Area (2) 

Magnitude High (8) Low (4) 

Significance 70 (high) 36 (moderate) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly probable (3) Improbable (2) 

Duration Permanent (5) Permanent (4) 

Extent Limited to Local Area (2) Limited to the Site (1) 

Magnitude High (8) Low (4) 

Significance 45 (moderate) 18 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 
resources? 

Low Low 

Can impacts be mitigated? Yes 
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Mitigation: 

 Water may seep into trenching and earthworks. It is likely that water will be contaminated 
within these earthworks and should thus be cleaned or dissipated into a structure that allows for 
additional sediment input and slows down the velocity of the water thus reducing the risk of 
erosion. Effective sediment traps should be installed. 

 Construction in and around watercourses must be restricted to the dryer winter months where 
possible. 

 Retain vegetation and soil in position for as long as possible, removing it immediately ahead of 
construction / earthworks in that area (DWAF, 2005). 

 Remove only the vegetation where essential for construction and do not allow any disturbance 
to the adjoining natural vegetation cover.  

 Rehabilitation plans must be submitted and approved for rehabilitation of damage during 
construction and that plan must be implemented immediately upon completion of construction. 

 Cordon off areas that are under rehabilitation as no-go areas using danger tape and steel 
droppers. If necessary, these areas should be fenced off to prevent vehicular, pedestrian and 
livestock access. 

 During the construction phase measures must be put in place to control the flow of excess water 
so that it does not impact on the surface vegetation. 

 Protect all areas susceptible to erosion and ensure that there is no undue soil erosion resultant 
from activities within and adjacent to the construction camp and work areas. 

 Runoff from the construction area must be managed to avoid erosion and pollution problems. 

 Implementation of best management practices 

 Source-directed controls 

 Buffer zones to trap sediments 

 Monitoring should be done to ensure that sediment pollution is timeously dressed 

Cumulative impacts:  Expected to be moderate. Should mitigation measure not be implemented and 
changes made to the bed or banks of watercourses, unstable channel conditions may result causing 
erosion, meandering, increased potential for flooding and movement of bed material. Reversing this 
process is unlikely and should be prevented in the first place. Refer to the accompanying General 
Monitoring and Rehabilitation report. 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 
and effective rehabilitation of the site is undertaken where necessary. 

  
Table 18: Introduction and spread of alien vegetation impact ratings. 

Nature: Introduction and spread of alien vegetation. 

Activity: The moving of soil and vegetation resulting in opportunistic invasions after disturbance and the 
introduction of seed in building materials and on vehicles. Invasions of alien plants can impact on 
hydrology, by reducing the quantity of water entering a wetland, and outcompete natural vegetation, 
decreasing the natural biodiversity. Once in a system alien invasive plants can spread through the 
catchment. If allowed to seed before control measures are implemented alien plans can easily colonise 
and impact on downstream users.  

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Definite (6) Highly probable (4) 

Duration Medium-term  (4) Medium-term  (2) 

Extent Limited to Local Area (4) Limited to Local Area (4) 

Magnitude High (8) Moderate (4) 

Significance 64 (high) 40 (moderate) 

Status (positive or negative) Negative Negative 
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OPERATIONAL PHASE 

Probability Highly probable (2) Improbable (1) 

Duration Permanent (4) Permanent (3) 

Extent Limited to Local Area (2) Limited to the Site (1) 

Magnitude High (8) Low (4) 

Significance 28 (low) 8 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 
resources? 

Low Low 

Can impacts be mitigated? Yes 

Mitigation: 

 Weed control 

 Retain vegetation and soil in position for as long as possible, removing it immediately ahead of 
construction / earthworks in that area and returning it where possible afterwards. 

 Monitor the establishment of alien invasive species within the areas affected by the construction 
and maintenance and take immediate corrective action where invasive species are observed to 
establish. 

 Rehabilitate or revegetate disturbed areas 

Cumulative impacts:  Expected to be moderate to high. Construction areas within the watercourses 
along the proposed road upgrade can experience an increased invasion if mitigation is not implemented 
or implemented correctly. Regular monitoring should be implemented during construction, 
rehabilitation including for a period after rehabilitation is completed. Refer to the accompanying General 
Rehabilitation and Monitoring Report 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 
and effective rehabilitation of the site is undertaken where necessary. 

 
 
Table 19: Loss and disturbance of wetland/riparian habitat and fringe vegetation impact ratings. 

Nature: Loss and disturbance of wetland/riparian habitat and fringe vegetation impact ratings. 

Activity: Direct development within wetland/riparian areas. Loss and disturbance of wetland/riparian 
habitat and fringe vegetation due to direct development on the wetland as well as changes in 
management, fire regime and habitat fragmentation. 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Definite (6) Highly probable (4) 

Duration Medium-term  (2) Medium-term  (1) 

Extent Limited to Local Area (4) Limited to Local Area (4) 

Magnitude High (6) Moderate (4) 

Significance 72 (high) 18 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly probable (2) Improbable (1) 

Duration Permanent (4) Permanent (3) 

Extent Limited to Local Area (2) Limited to the Site (1) 

Magnitude High (6) Low (4) 
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Significance 24 (low) 8 (low) 

Status (positive or negative) Negative Negative 

 

Reversibility Low Moderate 

Irreplaceable loss of 
resources? 

Low Low 

Can impacts be mitigated? Yes 

Mitigation: 

 The pylon positions should be designed around current wetland boundaries and buffers. 

 Where this is not possible, effective rehabilitation should be done (refer to the accompanying 
General Rehabilitation and Monitoring report) 

 Other than approved and authorized structure, no other development or maintenance 
infrastructure is allowed within the delineated watercourse or associated buffer zones. 

 Demarcate the watercourse areas and buffer zones to limit disturbance, clearly mark these areas 
as no-go areas 

 Weed control in buffer zone 

 Monitor rehabilitation and the occurrence of erosion twice during the rainy season for at least 
two years and take immediate corrective action where needed. 

 Monitor the establishment of alien invasive species within the areas affected by the construction 
and take immediate corrective action where invasive species are observed to establish 

 Operational activities should not take place within watercourses or buffer zones, nor should 
edge effects impact on these areas 

 Operational activities should not impact on rehabilitated or naturally vegetated areas 

Cumulative impacts:  Expected to be moderate and can be effectively rehabilitated 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 
and effective rehabilitation of the site is undertaken where necessary. 

 
Table 20: Changes in water quality due to foreign materials and increased nutrients impact ratings. 

Nature: Changes in water quality due to foreign materials and increased nutrients impact ratings. 

Activity: Construction, operational and decommissioning activities will result in the discharge of solvents 
and other industrial chemicals, leakage of fuel/oil from vehicles and the disposal of sewage resulting in 
the loss of sensitive biota in the wetlands/rivers and a reduction in wetland function as well as human 
and animal waste. Could possibly impact on groundwater 

 Without mitigation With mitigation 

CONSTRUCTION PHASE 

Probability Definite (4) Probable (2) 

Duration Medium-term  (2) Medium-term  (1) 

Extent Limited to Local Area (4) Limited to Local Area (4) 

Magnitude High (6) Low (4) 

Significance 48 (moderate) 18 (low) 

Status (positive or negative) Negative Negative 

OPERATIONAL PHASE 

Probability Highly probable (2) Improbable (1) 

Duration Permanent (4) Permanent (3) 

Extent Limited to Local Area (2) Limited to the Site (1) 

Magnitude High (6) Low (4) 

Significance 24 (low) 8 (low) 

Status (positive or negative) Negative Negative 
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Reversibility Low Moderate 

Irreplaceable loss of 
resources? 

Low Low 

Can impacts be mitigated? Yes 

Mitigation: 

 Provision of adequate sanitation facilities located outside of the wetland area or its associated 
buffer zone. 

 Implementation of appropriate stormwater management around the excavation to prevent the 
ingress of run-off into the excavation and to prevent contaminated runoff into the watercourse. 

 Provision of adequate sanitation facilities located outside of the wetland area or its associated 
buffer zone 

 The development footprint must be fenced off from the wetland and no related impacts may be 
allowed into the watercourse e.g. water runoff from cleaning of equipment, vehicle access etc. 

 After construction, the land must be cleared of rubbish, surplus materials, and equipment, and 
all parts of the land shall be left in a condition as close as possible to that prior to use. 

 Maintenance of construction vehicles / equipment should not take place within the watercourse 
or watercourse buffer. 

 Control of waste discharges 

 Maintenance of buffer zones to trap sediments with associated toxins 

 Ensure that no operational activities impact on the watercourse or buffer area. This includes 
edge effects. 

 Control of waste discharges and do not allow dirty water from operational activities to enter the 
watercourse 

 Ensure that no operational activities impact on the watercourse or buffer area. This includes 
edge effects. 

 Control of waste discharges and do not allow dirty water from operational activities to enter the 
watercourse 

 Regular independent water quality monitoring should form part of operational procedures in 
order to identify pollution 

 Treatment of pollution identified should be prioritized accordingly. 

Cumulative impacts:  Expected to be high. Once in the system it may take many years for some toxins to 
be eradicated. This impact should be avoided at all cost 

Residual Risks:  Expected to be limited provided that the mitigation measures are implemented correctly 
and effective rehabilitation and containment of the site is undertaken where necessary. 
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4 CONCLUSION 

A total of 31 watercourse are crossed by the proposed line. The total amount of wetlands can be broken 

down into 8 floodplain wetlands, 20 unchannelled valley bottom wetlands, 2 depression wetlands and one 

riparian area. 

Due to the length of the proposed line numerous impacts where recorded for various wetlands. The main 

impacts that were recorded during the site visits include farming and related impacts, anthropogenic 

activities such as urbanisation including infrastructure and exotic vegetation. Erosion and sedimentation 

was abundant in the unchannelled valley bottom wetlands as well as the river. A summary of the results are 

presented in the table below: 

 Quaternary Catchment and 

WMA areas 
Important Rivers possibly affected Buffers 

B11E, B20E and B20A - Olifants 

water management area. C21E 

and C21D - Upper Vaal water 

management area. A21A - 

Crocodile (West) and Marico 

water management area.  

The main rivers possibly affected by the proposed line 

include the Wilge River, Bronkhorstspruit River, 

Honde River, Pienaars River, Hennops River, Rietvlei 

River and the Jukskei River and the associated 

tributaries 

100 m for 

floodplains and 

riparian area 

50 m for all 

other wetland 

types 

Does the specialist 

support the 

development? 

Yes, powerline infrastructure generally has a limited effect on wetlands and if the pylons can be moved out of 

wetland area the impact can be expected to be minimal.    

Major concerns  61 Pylons located in wetland area and  

 29 Pylons located in the protective buffer zones of wetlands 

 Pylons number 227 to 233, are located in the Rietvlei Nature Reserve where construction and 

operation may impact on sensitive peat deposits. 

Recommendations Where possible pylons currently located in wetland area should be moved to minimise any potential impacts 

to the wetlands. Where this is not possible, detailed rehabilitation plans should be submitted and effectively 

implemented. The pylons that are located in a wetland in the Rietvlei Nature Reserve should special attention 

in terms of position,  construction methods and rehabilitation for the impacts associated with these pylons 

CBA and other 

Important areas 

The line runs along a section of the border of the Diepsloot Nature Reserve and crosses the Rietvlei Nature 

Reserve. The Gauteng Conservation Plan and the Mpumalanga Biodiversity Sector Plan show the line 

traversing primarily areas with intermediate to low sensitivity although areas classified as Important/Highly 

Significant, Ecological Support Areas and Important and Necessary are relevant 

 

Broad potential impacts that may be associated with the proposed development include: 

 Changing the quantity and fluctuation properties of the watercourse by changing runoff 

characteristics of the area surrounding the wetland (by for example compacting soils) 

 Changing the amount of sediment entering water resource and associated change in turbidity 

(increasing or decreasing the amount) 

 Alteration of water quality – increasing the amounts of nutrients (phosphate, nitrite, nitrate) 
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 Alteration of water quality – toxic contaminants (including toxic metal ions (e.g. copper, lead, zinc) 

and hydrocarbons 

 Changing the physical structure within a water resource (habitat) including its associated buffer 

zone 

In order to limit the impact on the hydrology of the area, the current assessment finds that a 50m buffer 

zone should be recognised from the edge of all the wetlands. However, linear developments such as the 

proposed powerlines, are rarely able to avoid crossing any watercourses whatsoever. Where construction 

of access roads and the construction activities within the 1:100 year floodline or the wetland/riparian area 

(whichever is the greatest), as well as within wetlands and associated buffers is unavoidable and a Water 

Use License granted, the buffer areas should still be respected as an area where impacts must be kept to an 

absolute minimal. The buffer areas should be clearly marked during construction and workers must be 

informed that activities and traffic beyond the buffer zone must be limited to only that which is necessary. 

In addition, it is important to note that construction within 500m of a wetland area can also only take place 

as authorised by DWS.  

The impacts and mitigation briefly discussed are refined in the rehabilitation plan accompanying the 

current document. Where alternatives have been investigated and watercourse crossings have been shown 

to be necessary it is important that appropriate mitigation measures are put into place and carefully 

monitored to ensure minimal impact to regional hydrology. In the case of the proposed powerlines, 

mitigation should focus on the following principles: 

 Rehabilitation / restoration of indigenous vegetative cover; 

 Management of point discharges during construction activities;  

 Alien plant control; 

 Implementation of best management practices regarding stormwater and earthworks; 

 Provision of adequate sanitation facilities located outside of the wetland/riparian area or its 

associated buffer zone during construction activities; 

 Implementation of appropriate stormwater management around the excavation to prevent the 

ingress of run-off into the excavation; and 

 Prevention of erosion, and where necessary rehabilitation of eroded areas. 

The impact assessment found that the greatest impact that the construction of powerline infrastructure is 

likely to have on the assessed watercourses is the removal of vegetation and compaction of soil around the 

pylon footprint as well as along the servitude. If not remediated, these impacts can result in erosion and 

subsequent sedimentation of watercourses. Therefore, the successful re-establishment of vegetation is 

imperative in order to limit impacts on watercourses. Mitigation measures as set out in this report should 

be strictly adhered to as well as the accompanying general rehabilitation and monitoring plan.  
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APPENDIX A: GLOSSARY OF TERMS 

  

Buffer A strip of land surrounding a wetland or riparian area in which activities are 

controlled or restricted, in order to reduce the impact of adjacent land uses on the 

wetland or riparian area 

Hydrophyte any plant that grows in water or on a substratum that is at least periodically 

deficient in oxygen as a result of soil saturation or flooding; plants typically found in 

wet habitats 

 

Hydromorphic 

soil 

soil that in its undrained condition is saturated or flooded long enough during the 

growing season to develop anaerobic conditions favouring the growth and 

regeneration of hydrophytic vegetation (vegetation adapted to living in anaerobic 

soils) 

Seepage A type of wetland occurring on slopes, usually characterised by diffuse (i.e. 

unchannelled, and often subsurface) flows 

Sedges Grass-like plants belonging to the family Cyperaceae, sometimes referred to as 

nutgrasses.  Papyrus is a member of this family. 

Soil profile the vertically sectioned sample through the soil mantle, usually consisting of two or 

three horizons (Soil Classification Working Group, 1991) 

Wetland: “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.” (National Water Act; Act 36 of 

1998). 

Wetland 

delineation 

the determination and marking of the boundary of a wetland on a map using the 

DWAF (2005) methodology. This assessment includes identification of suggested 

buffer zones and is usually done in conjunction with a wetland functional 

assessment. The impact of the proposed development, together with appropriate 

mitigation measures are included in impact assessment tables 

  

APPENDIX B: Abbreviated CVs of participating specialists 

 

Name: ANTOINETTE BOOTSMA nee van Wyk 

ID Number 7604250013088 

Name of Firm: Limosella Consulting 
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Position: Director - Principal Specialist 

SACNASP Status: Professional Natural Scientist # 400222-09 Botany and Ecology 

Nationality: South African 

Marital Status: Married 

Languages: Afrikaans (mother tongue), English, basic French 

 

 

EDUCATIONAL QUALIFICATIONS  

 

 B. Sc (Botany & Zoology), University of South Africa (1997 - 2001) 

 B. Sc (Hons) Botany, University of Pretoria (2003-2005). Project Title: A phytosociological 

Assessment of the Wetland Pans of Lake Chrissie 

 Short course in wetland delineation, legislation and rehabilitation, University of Pretoria (2007) 

 Short course in wetland soils, Terrasoil Science (2009) 

 MSc Ecology, University of South Africa (2010 - ongoing). Project Title: Natural mechanisms 

of erosion prevention and stabilization in a Marakele peatland; implications for conservation 

management 

 

PUBLICATIONS  

 

  P.L. Grundling, A Lindstrom., M.L.  Pretorius, A. Bootsma, N. Job, L. Delport, S. Elshahawi, A.P 

Grootjans, A. Grundling, S. Mitchell. 2015.  Investigation of Peatland Characteristics and 

Processes as well as Understanding of their Contribution to the South African Wetland 

Ecological Infrastructure Water Research Comission KSA 2: K5/2346 

 A.P. Grootjans, A.J.M Jansen , A, Snijdewind, P.C. de Hullu, H. Joosten, A. Bootsma and P.L. 

Grundling. (In Press). In search of spring mires in Namibia: the Waterberg area revisited 

 Haagner, A.S.H., van Wyk, A.A. & Wassenaar, T.D. 2006. The biodiversity of herpetofauna of 

the Richards Bay Minerals leases. CERU Technical Report 32. University of Pretoria. 

 van Wyk, A.A., Wassenaar, T.D. 2006. The biodiversity of epiphytic plants of the Richards Bay 

Minerals leases. CERU Technical Report 33. University of Pretoria. 

 Wassenaar, T.D., van Wyk, A.A., Haagner, A.S.H, & van Aarde, R.J.H. 2006. Report on an 

Ecological Baseline Survey of Zulti South Lease for Richards Bay Minerals. CERU Technical 

Report 29. University of Pretoria 
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KEY EXPERIENCE  

The following projects provide an example of the application of wetland ecology on strategic as well as fine 

scale as well as its implementation into policies and guidelines. (This is not a complete list of projects 

completed, rather an extract to illustrate diversity); 

 

 More than 250 fine scale wetland and ecological assessments in Gauteng, Mpumalanga, 

KwaZulu Natal, Limpopo and the Western Cape. 2007, ongoing. 

 Scoping level assessment to inform a proposed railway line between Swaziland and Richards Bay. 

April 2013. 

 Environmental Control Officer. Management of onsite audit of compliance during the construction 

of a pedestrian bridge in Zola Park, Soweto, Phase 1 and Phase 2. Commenced in 2010, 

ongoing.  

 Fine scale wetland delineation and functional assessments in Lesotho and Kenya. 2008 and 2009; 

 Analysis of wetland/riparian conditions potentially affected by 14 powerline rebuilds in Midrand, 

Gauteng, as well submission of a General Rehabilitation and Monitoring Plan. May 2013. 

 Wetland specialist input into the Environmental Management Plan for the upgrade of the Firgrove 

Substation, Western Cape. April 2013 

 An audit of the wetlands in the City of Johannesburg. Specialist studies as well as project 

management and integration of independent datasets into a final report. Commenced in August 

2007 

 Input into the wetland component of the Green Star SA rating system. April 2009; 

 A strategic assessment of wetlands in Gauteng to inform the GDACE Regional Environmental 

Management Framework. June 2008. 

 As assessment of wetlands in southern Mozambique. This involved a detailed analysis of the 

vegetation composition and sensitivity associated with wetlands and swamp forest in order to 

inform the development layout of a proposed resort. May 2008. 

 An assessment of three wetlands in the Highlands of Lesotho. This involved a detailed 

assessment of the value of the study sites in terms of functionality and rehabilitation opportunities. 

Integration of the specialist reports socio economic, aquatic, terrestrial and wetland ecology 

studies into a final synthesis. May 2007. 

 Ecological studies on a strategic scale to inform an Environmental Management Framework for the 

Emakazeni Municipality and an Integrated Environmental Management Program for the 

Emalahleni Municipality. May and June 2007 
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Name: RUDI BEZUIDENHOUDT 

ID Number 880831 5038 081 

Name of Firm: Limosella Consulting 

Position: Wetland Specialist 

SACNASP Status: Cert. Nat. Sci (Reg. No. 500024/13) 

Nationality: South African 

Marital Status: Single 

Languages: Afrikaans (mother tongue), English 

 

 

EDUCATIONAL QUALIFICATIONS  

 

 B.Sc. (Botany & Zoology), University of South Africa (2008 - 2012) 

 B.Sc. (Hons) Botany, University of South Africa (2013 – Ongoing) 

 Introduction to wetlands, Gauteng Wetland Forum (2010) 

 Biomimicry and Constructed Wetlands. Golder Associates and Water Research Commission (2011) 

 Wetland Rehabilitation Principles, University of the Free State (2012) 

 Tools for Wetland Assessment, Rhodes University (2011) 

 Wetland Legislation, University of Free-State (2013) 

 Understanding Environmental Impact Assessment, WESSA (2011) 

 SASS 5, Groundtruth (2012) 

 Wetland Operations and Diversity Management Master Class, Secolo Consulting Training Services 

(2015) 

 Tree Identification, Braam van Wyk – University of Pretoria (2015) 

 Wetland Buffer Legislation – Eco-Pulse & Water Research Commission (2015) 

 Wetland Seminar, ARC-ISCW & IMCG (2011) 

 Tropical Coastal Ecosystems, edX (2015 – ongoing) 

 

KEY EXPERIENCE  

 Wetland Specialist  

This entails all aspects of scientific investigation associated with a consultancy that focuses on wetland 

specialist investigations. This includes the following: 
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 Approximately 200+ specialist investigations into wetland and riparian conditions on strategic, as 

well as fine scale levels in Gauteng, Limpopo, North-West Province Mpumalanga KwaZulu Natal, 

North-West Province, Western Cape, Eastern Cape & Northern Cape 

 Ensuring the scientific integrity of wetland reports including peer review and publications. 

 

Large Eskom projects include: 

 Eskom   88kV Rigi – Sonland 

 Eskom   88kV Simmerpan Line 

 Eskom   88kV Meteor Line 

 Eskom    88kV Kookfontein – Jaguar 

 Eskom 132kV Dipomong 

 Eskom 132kV Everest – Merapi 

 Eskom 132kV Vulcan – Enkangala 

 Eskom 400kV Helios – Aggenys 

 Eskom 400kV Hendrina – Gumeni 

 Eskom 765kV Aries – Helios 

 Eskom 765kV Aries – Kronos 

 Eskom 765kV Kronos – Perseus 

 Eskom 765kV Perseus – Gamma 

 Eskom 765kV Helios – Juno 

 Eskom 765kV Aries- Helios 

 

 Biodiversity Action Plan 

This entails the gathering of data and compiling of a Biodiversity action plan. 

 Wetland Rehabilitation  

This entailed the management of wetland vegetation and rehabilitation related projects in terms of developing 

proposals, project management, technical investigation and quality control. 

 Wetland Ecology 

Experience in the delineation and functional assessment of wetlands and riparian areas in order to advise 

proposed development layouts, project management, report writing and quality control. 

 Environmental Controlling Officer 

Routine inspection of construction sites to ensure compliance with the City’s environmental ordinances, the 

Environmental Management Program and other laws and by-laws associated with development at or near 

wetland or riparian areas. 

 Soweto Zola Park 2011-2013 

 Orange Farm Pipeline 2010-2011 

 Wetland Audit 



Proposed Construction of a New 400 kV Line From Bravo Power Station to Lulamisa (Kyalami) Substation 
(Bravo 3)Gauteng and Mpumalanga Province: Wetland & Riparian Functional Assessment Report 

May 2016 

 

85 
 

Audit of Eskom Kusile power station to comply with the Kusile Section 21G Water Use Licence (Department 

of Water Affairs, Licence No. 04/B20F/BCFGIJ/41, 2011),  the amended Water Use Licence (Department of 

water affairs and forestry, Ref. 27/2/2/B620/101/8,  2009) and the WUL checklist provided by Eskom. 

 Kusile Powerstation 2012-2013. 

 

EMPLOYMENT EXPERIENCE: 

 GIS Specialist – AfriGIS 

January 2008 – August 2010 

Tasks include: 

 GIS Spatial layering 

 Google Earth Street View Mapping 

 Data Input 

 

 Wetland Specialist - Limosella Consulting  

September 2010 – Ongoing 

Tasks include: 

 GIS Spatial layering 

 Wetland and Riparian delineation studies, opinions and functional assessments including data 

collection and analysis 

 Correspondence with stakeholders, clients, authorities and specialists 

 Presentations to stakeholders, clients and specialists 

 Project management 

 Planning and executing of fieldwork 

 Analysis of data 

 GIS spatial representation 

 Submission of technical reports containing management recommendations 

 General management of the research station and herbarium 

 Regular site visits 

 Attendance of monthly meetings 

 Submission of monthly reports 

MEMBERSHIPS IN SOCIETIES 

 Botanical Society of South African 

 SAWS (South African Wetland Society) Founding member 

 SACNASP (Cert. Nat. Sci. Reg. No. 500024/13) 

 


