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Executive Summary 
 
D’Oliveira Developments (Pty) Ltd, appointed Strategic Environmental Focus (Pty) Ltd, 
to undertake an ecological assessment of the proposed site to inform the development 
process of the study area. The study area is located in close proximity to the N14 
Highway and surrounds the Avianto Wedding and Conference Venue in Muldersdrift, 
Gauteng. A wetland and riparian delineation and wetland functional assessment was 
required to identify hydrologically and ecologically sensitive areas associated with the 
watercourses on the site. 
 
The wetland and riparian boundaries were determined according to standard 
methodology. The extent of wetland conditions were delineated by the analysis of 
hydrophytic vegetation, hydromorphic soils and the terrain unit indicator. The extent of 
riparian habitat was determined by the analysis of riparian vegetation. Interpretations 
from cadastral maps and ortho-rectified aerial photographs with contour data were used 
to confirm wetland and riparian boundaries. 
  
The position of the study site surrounded by undeveloped Egoli Granite Grassland 
enhances the value of the wetland systems on and immediately adjacent to the site in 
terms of the movement corridors and breeding and foraging habitat that they provide. 
Several sensitive species have been recorded in the open grassland surrounding the 
study site. It is therefore of the utmost importance that the wetlands and riparian areas 
delineated in this study (including the associated buffer zones) be integrated into the 
proposed development layout as natural open space in order to ensure the continued 
presence of sensitive biodiversity elements. 
 
The seepage wetland appears to be potentially affected by a proposed servitude which 
may result in the destruction of this wetland in the future. A relocation program for the 
protected plant species recorded in this wetland should be implemented as part of an 
ecological management plan for the site. The wetland unit impacted by the road from 
which Avianto’s entrance opens, has been severely impacted. However, its functionality 
can be largely restored through rehabilitation which will benefit the water quality of 
downstream users as well as creating an ecologically sensitive landscaping feature that 
will enhance the aesthetic and ecological appeal of the Avianto Wedding and 
Conference Venue. 
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1 INTRODUCTION  

1.1 Project Description 

 
Strategic Environmental Focus (Pty) Ltd, as independent environmental practitioners, 
was appointed by D’Oliveira Developments (Pty) Ltd to undertake an Ecological 
Sensitivity Analysis associated with the proposed Avianto Mixed-Use Development. A 
wetland delineation and functional assessment as well as a riparian delineation was 
required to identify hydrologically and ecologically sensitive areas associated with 
wetland and river systems on the site. 
 
Authoritative legislation, which list impacts and activities on wetlands (including riparian 
areas) that requires authorisation are: 

·  Conservation of Agriculture Resources Act, 1983 (Act 43 of 1983); 
·  Environment Conservation Act, 1989 (Act 73 of 1989); 
·  National Water Act, 1998 (Act 36 of 1998);  
·  National Environmental Management Act, 1998 (Act No. 107 of 1998); and 
·  National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004). 

 
Wetland and riparian areas perform many functions that are valuable to society including 
the supply of water and the improvement of water quality. The habitats created by 
wetlands and rivers are also important for many plant and animal species. Not all 
wetlands and rivers develop in the same way and may not perform ecosystem services 
to the same extent. Where areas of human settlement and development threaten to 
encroach and impact on wetland and river areas, it is important that the wetland and 
river’s ability to provide various ecosystem services be assessed.  
 

1.2 Terms of Reference 

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

·  Identify the footprint of the wetland and riparian areas;  

·  Indicate the relative functional importance of the wetlands; 

·  Indicate possible impacts on the wetland and riparian areas; and 
·  Recommend mitigation measures in order to limit the impact of the proposed 

development on the identified wetland and riparian areas. 
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1.3 Assumptions and Limitations 

 
The Trimble® GPS Pathfinder XB used for this delineation is accurate to within five 
meters. Therefore, wetland and riparian boundaries plotted digitally may be offset by at 
least five meters to either side. The findings presented in this report are based on two 
days of fieldwork (12th and 13th of March 2009).  

1.4 List of Abbreviations 

 
Table 1 lists the abbreviations used in this report. 
 
Table 1: Abbreviations used in the report 
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2 DESCRIPTION OF THE ENVIRONMENT 

2.1 Location 

The study area is located in close proximity to the N14 Highway and surrounds the 
Avianto Wedding and Conference Venue, Krugersdorp, Gauteng. The proposed 
development encompasses Portion 61, 69, 71, 72, 73, 74, 77, 79, 80, 81, 82, 126, 127 
and the remainder of Portion 30 of the Farm Driefontein, Krugersdorp which amounts to 
approximately 250 hectares. The development falls under the jurisdiction of Mogale City 
Local Municipality (MCLM) and is inside the urban edge (DDPLG, 2002). Global 
Positioning System co-ordinates are 27°50'20.51"E 2 6°1'28.23"S (Figure 1).  

2.2 Hydrology  

The study area falls within the Crocodile (West) and Marico Water Management Area 
and Quaternary Catchment A21E. Muldersdrift se Loop, a perennial river, runs across 
the site from the south east to the north west. A few non-perennial drainage features are 
found within and around the site (CDSM, 1996). Dry winters are characterised by frost 
(Mucina & Rutherford, 2006). This climatic regimen results in vegetation cover in 
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wetlands being highly reduced in winter. As a result, the amount of live, transpiring plant 
material is limited. Standing dead material further prevents water being lost from a 
wetland through evapotranspiration (Kotze et al, 2005). Table 2 lists relevant 
hydrological characteristics.  
 
Table 2: Characteristics of Quarternary Catchment A21E relevant to the assessment of wetland 
health (adapted from Schultze, 1997) 
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2.3 Geology and Soils  

 
The study area is underlain by Halfway House Granite with gneiss, migmatite and 
granodiorite (DDPLG, 2002). The soil classification for the site includes the Glenrosa, 
Shortlands, and Hutton soil forms (GDACE, 2002). Shale seams and outcrops are visible 
on the site. Shales are the most permeable of the rock types and water moves easily 
through them, becoming trapped above the intrusions. Groundwater recharge, such as 
seeps and springs, occurs on the slope face at the contact between the highly 
weathered shale and the impermeable layers. The granitic geology of the region 
supports shallow, coarsely grained sandy soils poor in nutrients (Mucina & Rutherford, 
2006).  

2.4 Regional Vegetation 

The dominant presence of underlying granite in the region of the study site is directly 

related to the presence of Egoli Granite Grassland, a grassland type currently under 

severe pressure from urbanisation (Mucina & Rutherford, 2006). Egoli Granite grassland 

is characterised by a high species richness with a patchy dominance of various grass 

species, and a large variety of forbs. Egoli Granite Grassland is extremely poorly 

conserved, with only 0.02% (26ha) of the vegetation type currently protected. Therefore 

the current protection status of Egoli Granite Grassland is entirely inadequate in order to 

meet South Africa’s international obligations in terms of the Convention on Biological 
Diversity (Bredenkamp et al, 2006). Egoli granite grasslands are threatened by habitat 

fragmentation and transformation. Consequently every effort needs to be made to 

minimise further degradation of the remaining patches of this vegetation type. 
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Figure 1: The location of the study site relative to regional hydrological features 
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3 RESULTS 

3.1 Riparian and Wetland Vegetation  

Vegetation in wetland and riparian areas clearly reflect the presence and flow 
characteristics of water in the landscape. Indicator species such as sedges are adapted 
to growing in saturated soils (hydrophytic plants in the case of wetlands) and woody 
vegetation that is more vigorous and robust than adjacent vegetation (in the case of 
riparian areas) (DWAF, 2005).  
 
Hydrophytic plants differ in the degree to which they are dependant on, or limited to, 
wetland conditions. DWAF (2005) described how different classes of obligate and 
facultative wetland plants can be used to indicate the perimeter of the three wetland 
zones:  

·  The temporary zone of a wetland as the outer edge of a wetland characterised by 
saturation within 50cm of the soil surface for less than three months in a year. 
Vegetation characteristic of the temporary wetland zones is often predominantly 
grass species which occur extensively in non-wetland areas and hydrophytic 
species which are largely restricted to wetland areas;  

·  The seasonal zone of a wetland is defined as lying between the temporary and 
permanent wetland zones, and is saturated for three to ten months in a year. 
Vegetation in this zone is composed of predominantly hydrophytic sedge and 
grass species which are restricted to wetland areas; and  

·  The permanent wetland zone is the inner part of the wetland that is always 
saturated. Vegetation in this zone is dominated by emergent plants such as 
reeds and a mixture of rushes and sedges. Submerged or floating aquatic plants 
may also be present. 

 
A gradient of wetness observed during the present study was reflected by hydrophytic 
plant species (Figure 2). Temporary and seasonal wetland zones in the study site were 
associated with seepage. The vegetation in the wetland areas was dominated by 
grasses with very few sedge species observed to be present. The distinctive grass 
species Schizachyrium sanguineum (Red Autumn Grass) is described as being limited to 
growing at the edge of vleis, river banks and moist soils on low rainfall areas (van 
Outshoorn, 1992). Other distinct wetland grasses observed to occur in the study area 
include Imperata cylindrica (Cottonwool Grass), Paspalum dilatatum (Common 
Paspalum) and Hyparrhenia species (Thatching Grass). The charismatic Eucomis 
autumnalis (Pineaple Flower) was recorded in wetlands throughout the study area 
(Figure 3).  
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Figure 2: Vegetation zonation relative to hydrological processes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Eucomis autumnalis (Pineapple Flower) 

 
Vegetation characteristic of the riparian areas is distinct from the wetlands in species 
composition as well as physical structure. In contract to wetlands, rivers are 
characterised by high energy water flows. Trees with deep rooting structures and sturdy 
woody material are better adapted to the higher energy environments than other 
vegetation forms and this is subsequently the main reason why a greater proportion of 
the riparian habitat within the site is dominated by riverbank tree species. Plant species 
recorded in the wetlands and riparian areas are presented in Appendix A. 
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3.2 Riparian and Wetland Soils  

According to DWAF (2005), soils associated with riparian areas can often be described 
as alluvial soils whereas soils associated with wetlands characteristically display mottling 
and gleying within 50cm of the soil surface. Decolouration of the soil occurs when iron 
and manganese become soluble under anaerobic conditions and are removed from the 
soil profile by gradual leaching. Once most of the iron has been dissolved out of the soil 
as a result of prolonged saturated conditions, the soil matrix is left a greyish colour 
(DWAF, 2005; Fey, 2005). 
 
The permanent zone of a wetland will always have either Champagne, Katspruit, 
Willowbrook or Rensburg soil forms present. The seasonal or temporary zones of 
wetlands have one or more of the following soil forms present: Kroonstad, Longlands, 
Wasbank, Lamotte, Estcourt, Klapmuts, Vilafontes, Kinkelbos, Cartref, Witfontein, 
Sepane, Tukulu, Montagu, Inhoek, Tstitsikama, Houwhoek, Molopo, Kimberley, 
Jonkersberg, Groenkop, Etosha, Addo, Brandvlei, Glenrosa or Dundee, as defined by 
the Soil Classification Working Group (1991) (cited in DWAF, 2005). 
 
According to GDACE (2002), shallow Glenrosa soils extend across large portions of the 
study site. This soil form is described as a potential seasonal to temporary wetland soil 
(DWAF, 2005). Glenrosa soil is characterised by a surface horizon which is maintained 
by biological activity and underlying rock or saprolite (Fey, 2005). Saprolite refers to a 
horizon of weathering rock which still has distinct affinities with the parent rock (SCWG, 
1991). Several soil samples taken in the low-lying areas of the study site revealed a dark 
organic layer overlying a layer of gleyed weathering sandy rock and shale. Decolouration 
of the soil occurs when iron and manganese become soluble under anaerobic conditions 
and are removed from the soil profile by gradual leaching (Figure 4). Penetration of roots 
and water in Glenrosa soils is typically non-uniform and restricted to spaces between 
fragments of rock or saprolite (Fey, 2005).  
 
 
 
 
 
 
 
 
 
 
Figure 4: Soil samples displaying differentiation between high and low chroma areas indicative of 
movement of iron 
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3.3 Riparian and Wetland Delineation  

DWAF (2005) describes the difference between wetlands and riparian areas primarily in 
terms of the energy of water flow through the watercourse. Wetlands are characterised 
by diffuse, low energy water flow which leads to saturation of the soils and hydrophilic 
vegetation, while riparian areas are characterised by high energy, canalised water flow 
which results in alluvial soils and riparian vegetation.   
 
The National Water Act (Act 36 of 1998), defines a riparian habitat 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.” 
 
In contrast, the National Water Act, 1998 (Act 36 of 1998) 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.”  
 
Wetland and riparian areas can be further categorised into hydro-geomorphic (HGM) 
units. HGM units encompass three key elements (Kotze et al, 2005):  

1. 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);  

2. Water source - there are usually several sources, although their relative 
contributions will vary amongst wetlands, including precipitation, groundwater 
flow, stream flow, etc.; and  

3. Hydrodynamics - this refers to how water moves through the wetland or riparian 
area. 

 
HGM units identified as potentially impacted on by the proposed development include: 

·  Two Unchannelled Valley Bottom Wetlands; 
·  One Hillslope Seepage Wetland; and 
·  Riparian Zone. 

 
Table 3 describes the characteristics that formed the basis for the classification of the 
HGM units in the study area.  
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Table 3: Wetland hydro-geomorphic types typically supporting inland wetlands in South Africa 
(adapted from Kotze et al, 2005) 
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Riparian habitat 
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Riparian areas commonly reflect the high energy conditions 
associated with water flowing in a channel. Wetlands generally 
display more diffuse f lows and are low energy environments. 
Due to water availability and rich alluvial soils, riparian areas 
are usually very productive. Tree growth is high and the 
vegetation under the trees is usually lush.�
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Valley bottom areas with a well defined stream channel lack 
characteristic floodplain features.  The may be gently sloped 
and characterized by the net accumulation of alluvial deposits 
or may have steeper slopes and be characterized by the net 
loss of sediment.  Water inputs from main channel (when 
channel banks overspill) and from adjacent slopes.   
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Valley bottom areas with no clearly defined stream channel, 
usually gently sloped and characterized by alluvial sediment 
deposition, generally leading to a net accumulation of 
sediment.  Water inputs mainly from channel entering the 
wetland and also from adjacent slopes. 
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Slopes on hillsides, which are characterized by the colluvial 
(transported by gravity) movement of materials.  Water inputs 
mainly from sub-surface flow and outf low either very limited or 
through diffuse sub-surface and/or surface flow but with no 
direct surface water connection to a watercourse. 
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1 Precipitation is an important water source and evapotranspiration an important output in all of the above 
settings 
 
Water source: *   Contribution usually small 
  ***  Contribution usually large 
  */ *** Contribution may be small or important depending on the local circumstances 
 
  Wetland 
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3.4 Wetland Functional Assessment 

 
Riparian areas are not included in the functional assessment methodologies currently 
available for wetlands due to differences in their hydrological and ecological dynamics 
(Kotze et al, 2005). The functional assessment presented in the current report therefore 
does not include the riparian area associated with the Muldersdrift se Loop. The current 
status of the sections of the Muldersdrift se Loop that fall within the study site is 
discussed in the aquatic specialist report associated with the study (SEF, 2009a). 
 
Wetland HGM units are per definition characterised by physical and hydrological 
features that allow them to perform specific ecosystem services (Table 4). The degree of 
disturbance and modification of wetlands results in a decrease in the ability to which they 
are able to perform these ecosystem services. Ecosystem services are further grouped 
into Indirect and Direct services (Table 5).  
 
Table 4: Preliminary rating of the hydrological benefits likely to be provided by HGM wetland units 
observed to occur in the study area (Kotze et al, 2005) 
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 Note: 1Toxicants are taken to include heavy metals and biocides 
             
Rating: 0   Benefit unlikely to be provided to any significant extent     

+  Benefit likely to be present at least to some degree      
++ Benefit very likely to be present (and often supplied to a high level) 
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Table 5: Ecosystem services provided by wetlands (Kotze et al, 2005) 
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The functional assessment methodology includes a scoring system whereby values are 
subjectively awarded to characteristics of wetland systems in order to present the 
ecosystem services they provide in a graphic manner (Appendix B). Ecosystem services 
quantified in the functional assessment are discussed under the headings of Indirect 
benefits and Direct benefits. It is important to note that this representation does not imply 
a single overall measure of importance of a wetland area. Rather, it provides a rapid 
identification of important ecosystem services that need to be considered in a particular 
development phase (Kotze et al, 2005).  
 
Wetland HGM Units identified in the current study are grouped into the following groups 
according to similarities in their biophysical characteristics (Figure 5): 

1. Unchannelled Valley Bottom wetlands; 
2. Historic Unchannelled Valley Bottom wetlands; and  
3. Seepage wetland. 
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Figure 5: Wetland HGM units displayed according to shared biophysical characteristics 
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3.4.1 Unchannelled Valley Bottom Wetlands 

 
The following impacts and pressures are relevant to this group: 

·  Several dams occur in both the unchannelled valley bottom wetland systems. 
These dams and their associated berms have affected the natural hydrology of 
the wetland; 

·  Disturbance of the soil profile through the mechanical action of creating the 
dams, berms and roadway crossings; 

·  Grazing; 

·  Broken water pipes leading to canalisation and sediment input into the dams and 
wetlands; 

·  Encroachment of alien vegetation; and 
·  Nutrient and pollution input from adjacent informal residences and poor sanitation 

practices. 
 
Figure 6 displays the ecosystem services scores recorded for the unchannelled valley 
bottom wetlands identified within the study area. Although the wetlands are no longer in 
a pristine state, they remain functional units of a larger natural system and provide 
habitat for sensitive and protected species.  
 
The functional assessment scores for Indirect benefits provided by the unchannelled 
valley bottom wetlands was 23.3 indicating Moderate functionality. The highest scores 
were obtained for the ecosystem services Erosion Control, Streamflow Regulation, 
Nitrate Removal and Maintenance of Biodiversity. These wetlands were classified as 
being moderately modified and some loss of natural habitats had occurred (Appendix B). 
The relatively high score obtained for the ecosystem service Maintenance of Biodiversity 
is due to the presence of the locally rare Eucomis autumnalis (Pineapple Flower). The 
extent of undeveloped Egoli Granite Grassland and ridge systems around the wetland 
unit further contribute to its biodiversity value (SEF, 2009b). The score obtained for the 
ecosystem service Tourism and Recreation results from the location of the wetlands in 
proximity to the Avianto Wedding and Conference Venue. Wetlands therefore provide an 
ideal opportunity for ecologically sensitive tourism activities that will provide an economic 
motivation for their conservation. 
 
The functional assessment scores for Direct benefits provided by the unchannelled 
valley bottom wetlands were recorded as being 6.5 indicating very low functionality. 
These wetlands were therefore classified as having a low functionality in terms of their 
ability to provide Direct benefits (Appendix B). Local people rarely rely on the wetlands 
and almost never benefit from them. 
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Figure 6: Ecosystem service scores for the Unchannelled Valley Bottom Wetlands 
 

3.4.2 Seepage Wetland 

The following impacts and pressures are relevant to this group: 

·  Encroachment of alien vegetation;  
·  Creation of footpaths and stone walls which cut off the surface water from the 

riparian area; and 

·  Increased surface runoff from paths and roads in the immediate catchment of the 
seepage wetland. 

 
Figure 7 displays the ecosystem services scores for the seepage wetland identified on 
the site. The functional assessment scores for Indirect benefits provided by the wetland 
was 19.0 indicating moderate functionality. The highest scores were obtained for the 
ecosystem services Erosion Control, Nitrate and Phosphate Trapping and Maintenance 
of Biodiversity. This wetland was therefore classified as Moderately modified with some 
loss of natural habitats. (Appendix B). The high scores obtained for the ecosystem 
service Maintenance of Biodiversity was due to the presence of a population of Eucomis 
autumnalis (Pineapple Flower).  
 
The functional assessment scores for Direct benefits provided by the wetland HGM unit 
were recorded as being 5.1 indicating very low functionality (Appendix B). As with the 
channelled valley bottom wetlands, the position of the wetland adjacent to the Avianto 
Wedding and Conference Venue provides a valuable opportunity for ecologically 
sensitive tourism activities that will provide an economic motivation for its conservation.  
 
The seepage wetland appears to be potentially affected by a proposed servitude which 
may result in the destruction of this wetland in the future. A relocation program for the 
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Seepage Wetland Ecosystem Services Scores
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protected plant species recorded in this wetland should be implemented as part of an 
ecological management plan for the site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Ecosystem service scores for the Seepage Wetland 
 
 

3.4.3 Historic Channelled Valley Bottom Wetland 

The following impacts and pressures are relevant to this wetland: 

·  The creation of a road which effectively cuts off the upslope channelled valley 
bottom wetland from the river;  

·  The section of the wetland downstream from the road is drained through 
channels along the entrance to the Avianto Wedding and Conference Venue and 
landscaped gardens; 

·  Disturbance of the soil profile through the mechanical action of creating  roadway 
crossings and landscaped gardens; 

·  Increased stormwater runoff and sedimentation from the road and fertilisers from 
the landscaped gardens; and 

·  Encroachment of alien vegetation. 
 
Figure 8 displays the ecosystem services scores for the historic channelled valley 
bottom wetland. The functional assessment scores for Indirect benefits provided by the 
wetland was 14.8 thereby indicating low functionality. The highest scores were obtained 
for the ecosystem services Sediment and Phosphate Trapping and Maintenance of 
Biodiversity. This wetland unit was therefore classified as Largely Modified and a large 
loss of natural habitats and basic ecosystem functions has occurred (Appendix B).  
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The functional assessment scores for Direct benefits provided by the wetland HGM units 
were recorded as being 7.7 indicating very low functionality. This wetland unit was 
therefore classified as having a low functionality in terms its ability to provide Direct 
benefits (Appendix B).  
 
Although this wetland unit has been severely impacted, its functionality can be largely 
restored through rehabilitation which will create an ecologically sensitive landscaping 
feature that will enhance the aesthetic appeal and ecological integrity of the Avianto 
Wedding and Conference Venue. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Ecosystem service scores for the Historic Channelled Valley Bottom Wetland 

 
 

3.5 Riparian and Wetland Buffers 

A buffer zone is an area of vegetation which begins from the boundary of a wetland’s 
temporary zone (wetland edge) or from the edge of the riparian vegetation and extends 
outward (Water Notes 4, 2000). Wetlands and riparian areas on the study site provide 
habitat and dispersal corridors for a high diversity of animal and plant life. The absence 
of well managed buffer zones around the wetland and riparian areas will in all likelihood 
lead to the loss of many of these species. 
 
Local government interests in wetland and riparian buffers often include concern for 
management of stormwater, protection of water supplies, and the protection of property 
and people from flooding. Protection of vegetated buffers may reduce the severity of 
water fluctuations and flooding, assist in stabilising river banks, absorb pollutants before 
they enter the watercourse, and provide ecologically important habitat (Environmental 
Law Institute, 2008). 
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A development has several impacts on the surrounding environment and particularly on 
a wetland. The development changes habitats, the ecological environment, infiltration 
rates, amount of runoff and runoff intensity of stormwater, and therefore the hydrological 
regime of the entire site. A hard impervious surface adjacent to the wetland will block 
normal water flow to the wetland, while increasing stormwater flow during a rainfall 
event. The combination of these factors will lead to the degradation and erosion within 
the wetland (including the downstream wetland areas) (Grundling, 2008).  
 
The study site is characterised by fairly steep slopes in some areas that cause faster 
than normal stormwater runoff rates. Runoff rates will be further amplified with an 
increase in impermeable surface area within the property as large portions of land will be 
built up if the proposed development is approved. Development within the wetland’s 
direct catchment is also likely to increase in the long term, which would result in higher 
stream flows in the wetland units. The erosion hazard to the property’s wetland systems, 
as well as to the Muldersdrift se Loop’s riparian habitat, would as a result be 
substantially amplified. Buffering around each wetland unit must therefore not only focus 
at protecting sensitive habitat for biodiversity, but also take the abovementioned 
hydrological processes into consideration. 
 
Recent literature suggests that activities associated with developments should not have 
an adverse effect on a wetland or any naturally vegetated land area within 100m of a 
wetland by altering topography, soil structure, plant community composition, hydrologic 
regime and/or water quality in such a way as will result in any short-term or long-term 
adverse effect upon the wetland (Environmental Law Institute, 2008). Activities such as 
stormwater management should therefore be seen to take into consideration their effect 
on natural drainage systems by for example incorporating wetland-sensitive 
interventions such as detention or sedimentation basins, vegetated swales, impermeable 
paving and buffer strips (Environmental Law Institute, 2008). 
 
There are no clear national guidelines for wetland buffer zones at present. DWAF is in 
the process of compiling comprehensive guidelines. GDACE requires standard minimum 
buffer zones of 30m around wetlands and 32m from the edge of riparian zones for 
developments within the urban edge (Figure 9). Buffer zones suitable for sensitive Red 
Data flora or fauna in Gauteng range between 32m (for the greater flamingo) and 1000m 
(for the Giant Bullfrog) (GDACE, 2009). 
 
The diversity and abundance of plant and animal species that are dependant on the 
wetlands on the study site lead to the conclusion that the integrity of well managed buffer 
zones along the full extent of wetlands and rivers delineated in this report should be 
considered an integral component of the proposed development layout. 
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Figure 9: The GDACE required buffer zones around wetland and riparian areas  
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4 IMPACT DESCRIPTION, ASSESSMENT AND MITIGATION 

Any development in a natural system will impact on the surrounding environment, 
usually in a negative way. The purpose of this phase of the project was therefore to 
identify and assess the significance of the impacts likely to arise during the construction 
and the operational phases of the project, and provide a short description of the 
mitigation required so as to limit the impact of the proposed development on the natural 
environment. Possible impacts associated with the proposed development and their 
sources are provided in Table 6 (Construction phase) and Table 7 (Operational phase). 
 

4.1 Assessment Criteria 

In order to assess possible impacts, the proposed development has been divided into 
two project phases, namely the construction and operation phase. The criteria against 
which these activities were assessed are discussed below. 
 
The environmental impacts are assessed with mitigation measures (WMM) and without 
mitigation measures (WOMM) and the results presented in impact tables which 
summarise the assessment. Mitigation and management actions are also recommended 
with the aim of enhancing positive impacts and minimising negative impacts.  
 

4.1.1 Nature of the Impact 

This is an appraisal of the type of effect the project would have on the environment. This 
description includes what would be affected and how and whether the impact is 
expected to be positive or negative. 

4.1.2 Extent of the Impact 

A description of whether the impact will be local (extending only as far as the servitude), 
limited to the study area and its immediate surroundings, regional, or on a national scale. 

4.1.3 Duration of the Impact 

This provides an indication of whether the lifespan of the impact would be short term (0-
5 years), medium term (6-10 years), long term (>10 years) or permanent. 

4.1.4 Intensity 

This indicates the degree to which the impact would change the conditions or quality of 
the environment. This was qualified as low, medium or high. 
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4.1.5 Probability of Occurrence 

This describes the probability of the impact actually occurring. This is rated as 
improbable (low likelihood), probable (distinct possibility), highly probable (most likely) or 
definite (impact will occur regardless of any prevention measures). 

4.1.6 Degree of Confidence 

This describes the degree of confidence for the predicted impact based on the available 
information and level of knowledge and expertise. It has been divided into low, medium 
or high. 
 

4.2 IMPACT DESCRIPTION, ASSESSMENT AND MITIGATION 

 
Table 6: Possible impacts during the construction phase 
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Table 7: Possible impacts during the operational phase 
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4.2.1 Construction Phase 

4.2.1.a.   Destruction of wetland habitat 
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Description of the impact 
Wetland habitat in the region of the study site shelters several sensitive faunal and 
invertebrate species. Cumulative disturbance of the natural vegetation cover in the 
wetland areas and also in the surrounding landscape will result in the eventual loss of 
this habitat type, and consequently to the loss of the species dependant on the 
vegetation cover.  
 
Apart from the mitigation measures below that should be adhered to during the 
construction phase, loss of habitat can also be addressed by incorporating ecological 
corridors and natural open spaces into the development layout.  
 
Mitigation Measures 

·  No development should take place within the wetland or riparian areas or in their 
associated buffer zones; 

·  Wetland and riparian areas and their associated buffer zones should be fenced 
during the construction phase to prevent any human activity from encroaching 
onto these areas;  

·  Wetland and riparian areas outside the study area that are affected by access to 
the site by machinery and the labour force should also be fenced off and 
protected; 

·  No animals may be trapped, hunted or handled in any way; and 
·  No vegetation may be collected or used for firewood. 
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4.2.1.b   Increased stormwater runoff volume and velocity 
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Description of the impact 
Vegetation clearing from routine construction activities results in large areas of bare soil 
and hard impermeable surfaces. Stormwater runoff volume consequently increases 
,resulting in erosion and sedimentation of the Muldersdrift se Loop. This should be of 
limited significance if the recommended mitigation measures are implemented.  
 
Mitigation Measures 

·  Construction on steep slopes will require erosion control measures and correct 
grassing methods; 

·  Any erosion formed during the construction phase or during the vegetation 
establishment period shall be backfilled and compacted, and the areas restored 
to an acceptable condition (80% vegetation cover); 

·  Regular monitoring should identify areas where erosion is occurring; 

·  Disturbed surfaces to be rehabilitated should be ripped, and the area must be 
backfilled with topsoil or overburden;  

·  A stormwater management plan must be implemented. Stormwater on the site 
must be managed so as to reduce the silt loads in the system. Measures must be 
implemented to distribute stormwater as evenly as possible to avoid point 
sources of erosion; 

·  To prevent the erosion of material that is stockpiled for long periods, the material 
should be retained in a bermed area; and 

·  Construct an earth bank around any upslope portion of any stockpiles in order to 
redirect runoff and prevent scouring of stockpiles. 
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4.2.1.c.   Erosion of drainage lines 
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Description of the impact 
The clearance of vegetation will reduce the capacity of the land surface to retard the flow 
of surface water, thus decreasing infiltration, and increasing both the quantity and 
velocity of surface water runoff and erosion. Human activities, which disturb the soil 
structure, such as the compaction of soil along footpaths and vehicle tracks, can result in 
increased susceptibility to erosion.  Roads and pathways created during the construction 
phase have the potential to become preferred drainage lines, resulting in gully erosion. It 
is important to note that wetlands immediately outside the study site are also susceptible 
to erosion caused by activities on the site, as well as access to the site. It is important 
that they should be considered in stormwater mitigation. 
 
Mitigation Measures 

·  Appropriate flow diversion and erosion control structures (i.e. earth 
embankments) must be put in place where soil may be exposed to high levels of 
erosion due to steep slopes, soil structure etc.; 

·  Stormwater at the construction crew camps must be managed so as to reduce 
the silt loads in the drainage channel. Measures must be implemented to 
distribute stormwater as evenly as possible to avoid point sources of erosion; 

·  Construction on steep slopes and in soft or erodable material will require erosion 
control measures and correct grassing methods; 

·  All construction areas should be suitably top-soiled and vegetated as soon as 
possible after construction; and 

·  Disturbed surfaces to be rehabilitated must be ripped, and the area must be 
backfilled with topsoil or overburden. 
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4.2.1.d   Surface and groundwater water pollution 
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Description of the impact 
Hydrocarbon-based fuels or lubricants spilled from construction vehicles, construction 
materials that are not properly stockpiled, and litter deposited by construction workers 
may be washed into the surface water bodies. Should appropriate toilet facilities not be 
provided for construction workers at the construction crew camps, the potential exists for 
surface water resources and surroundings to be contaminated by raw sewage. The 
utilisation of the water courses for disposal of water used for washing will decrease the 
abundance and diversity of aquatic macroinvertebrates inhabiting the section of the 
Muldersdrift se Loop associated with the proposed development and further 
downstream.  Contaminated runoff from concrete mixing and sediment release including 
hydrocarbon spillages may lead to the infiltration of toxicants into the groundwater.  
 
Mitigation Measures 

·  Construction vehicles are to be maintained in good working order so as to reduce 
the probability of leakage of fuels and lubricants; 

·  A walled concrete platform, dedicated store with adequate flooring or bermed 
area should be used to accommodate chemicals such as fuel, oil, paint, herbicide 
and insecticides, as appropriate, in well-ventilated areas; 

·  Storage of potentially hazardous materials should be above any 100-year flood 
line, or as agreed with the Environmental Controlling Officer. These materials 
include fuel, oil, cement, bitumen etc.; 

·  Surface water draining off contaminated areas containing oil and petrol would 
need to be channelled towards a sump which will separate these chemicals and 
oils; 

·  Concrete is to be mixed on mixing trays only, not on exposed soil; 
·  Concrete and tar shall be mixed only in areas which have been specially 

demarcated for this purpose; 

·  After all the concrete / tar mixing is complete all waste concrete / tar shall be 
removed from the batching area and disposed of at an approved dumpsite; 

·  Stormwater shall not be allowed to flow through the batching area.  Cement 
sediment shall be removed from time to time and disposed of in a manner as 
instructed by the Consulting Engineer; 

·  All construction materials liable to spillage are to be stored in appropriate 
structures with impermeable flooring; 
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·  Portable septic toilets are to be provided and maintained for construction crews. 
Maintenance must include their removal without sewage spillage; 

·  Under no circumstances may ablutions occur outside of the provided facilities; 
·  No uncontrolled discharges from the construction crew camps to any surface 

water resources shall be permitted. Any discharge points need to be approved by 
the relevant authority; 

·  In the case of pollution of any surface or groundwater, the Regional 
Representative of the Department of Water Affairs must be informed 
immediately; 

·  Store all litter carefully so it cannot be washed or blown into any of the water 
courses within the study area; 

·  Provide bins for construction workers and staff at appropriate locations, 
particularly where food is consumed; 

·  The construction site should be cleaned daily and litter removed; 

·  Conduct ongoing staff awareness programs so as to reinforce the need to avoid 
littering; and 

·  Backfill must be compacted to form a stabilised and durable blanket and the 
current load above the sewer lines must at no time be exceeded. 

 

4.2.2 Operational Phase 

4.2.2.a   Altered hydrological regime of wetlands 
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Description of the impact 
The presence of hard impermeable surfaces such as roads, parking areas and roofs, will 
result in an increase in stormwater runoff volume and velocity. The increase of surface 
water runoff and the decrease of infiltration will result in an increase in erosion potential 
and sedimentation. GDACE (2009) requires the development of a comprehensive 
surface runoff and stormwater management plan, indicating how all surface runoff 
generated as a result of the development (during both the construction and operational 
phases) will be managed (e.g. artificial wetlands / stormwater and flood retention ponds) 
prior to entering any natural drainage system or wetland. This plan should also indicate 
how surface runoff will be retained outside of any demarcated buffer/flood zones and 
subsequently released to simulate natural hydrological conditions (GDACE, 2009). 
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The construction of roads crossings result in canalisation and altered hydrology of 
upstream and downstream sections of wetlands unless measures are taken into account 
to allow for continued natural hydrological processes. 
 
Mitigation Measures 

·  In order to minimize artificially generated surface stormwater runoff, total sealing 
of paved areas such as parking lots, driveways, pavements and walkways should 
not be permitted. Permeable material should rather be utilized for these purposes 
(GDACE, 2009); 

·  The crossing of natural drainage systems should be minimized and only 
constructed at the shortest possible route, perpendicular to the natural drainage 
system (GDACE, 2009);  

·  Where possible, bridge crossings should span the entire stretch of the flood line 
or buffer zone (GDACE, 2009); and 

·  Implement an ecologically-sensitive stormwater management plan that includes 
not allowing stormwater to be discharged directly into the identified buffer zone of 
the watercourse and drainage lines and seepage wetland areas. 

 
4.2.2.b   Decreased biodiversity 
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Description of the impact 
The cumulative loss of habitat by increased urbanisation enhances the value of 
remaining areas of natural vegetation as refuges to many species. The specialised 
habitat created by wetland conditions also forms breeding and foraging habitat for 
several sensitive species. Destruction of wetlands on, and adjacent to, the study site can 
be avoided by closely following, and regularly monitoring compliance to the mitigation 
measures listed below. 
 
Mitigation Measures 

·  Lighting should be positioned in such a way so as not to disturb species of 
nocturnal herpetofauna currently dependant on the wetland habitat; 

·  Pets should be prevented from accessing the wetland habitat; 

·  Disturbed riparian zones should be rehabilitated as a matter of priority; 
·  Implement a policy within the development, that only indigenous plant species be 

used in the landscaping of the proposed development; and  

·  A monitoring program should identify and remove exotic vegetation and maintain 
open space areas free from invasive species. 
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4.2.2.c   Loss of migration corridors and habitat connectivity 
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Description of the impact 
Wetlands are, by nature linkages between aquatic and terrestrial habitats and are 
important dispersal corridors. 
 
Mitigation Measures 

·  Development should not encroach onto wetland or riparian areas or their 
associated buffer zones;  

·  Disturbed wetland and riparian zones should be rehabilitated as a matter of 
priority; 

·  Include a continuum of natural open spaces in the development layout that 
allows for linkages between wetland and riparian areas; 

·  Smaller, intervening patches of surviving habitat can also serve as "stepping 
stones" that link fragmented ecosystems by ensuring that certain ecological 
processes are maintained within and between groups of habitat fragments; 

·  Palisade fencing should be used to allow for the continued natural movement of 
fauna; 

·  A management plan must be compiled to provide landscaping guidelines that 
require that landscaping associated with the development include forage and 
host plants required by pollinators and other fauna; 

·  Strictly use indigenous vegetation in the landscaping; and 

·  Provide at least one large refuge of natural open space that includes 
representation of all important habitat types present on the site. 



Avianto Wetland Report   502171 

 

Strategic Environmental Focus (Pty) Ltd                                                                         

 
28 

5 CONCLUSION AND RECOMMENDATIONS 

 
The position of the study site surrounded by as yet undeveloped Egoli Granite Grassland 
and ridges enhances the value of the wetland and riparian systems on and immediately 
adjacent to the site in terms of the movement corridors and breeding and foraging 
habitat that they provide. Several sensitive vegetation species have been recorded in the 
open grassland and ridges on the study site, including the locally rare Eucomis 
autumnalis (Pineapple Flower). It is therefore of the utmost importance that the wetlands 
and riparian areas delineated in this study (including their associated buffer zones) be 
integrated into the proposed development layout as natural open space in order to 
ensure the continued presence of sensitive bird and animal species known to occur on 
the area. 
 
Natural open spaces in the proposed layout should be connected through ecologically 
viable corridors. Public open spaces should be carefully integrated with natural open 
spaces keeping the following principals in mind: 
 
Create ecological corridors that contribute to the conservation of biodiversity by: 

o Supporting connections between remaining natural habitat; 
o Supporting connections between large, intact areas of natural vegetation 

and adjacent open space systems to facilitate unrestricted dispersal and 
movement of biota; 

o Including a diverse array of natural habitats, including wetlands; 
o Ensuring that landscaping is strictly done with indigenous plant species; 
o Ensuring that all barriers between properties are permeable to wildlife e.g. 

Palisade fencing; and 
o Ensuring that road curbs and other such infrastructure are wildlife 

compatible e.g. easily crossed with road underpasses and or overpasses 
etc. 

The following measures should be implemented to further ensure the continued 
functioning of wetland and riparian ecological and hydrological systems: 

·  Existing degradation should be mitigated / rehabilitated, including the removal of 
rubble and litter of any kind and the removal of alien vegetation; 

·  A management plan must be compiled to include guidelines that require that 
landscaping associated with the development include forage and host plants 
required by pollinators and other fauna; 

·  All stormwater management features should be constructed in a manner that will 
ensure the continued functioning of the natural landscape, as any changes in 
surface water flow quality or quantity have significant impacts of the surrounding 
vegetation that in turn affects associated animal groups;  
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·  In order to minimize artificially generated surface stormwater runoff, total sealing 
of paved areas such as parking lots, driveways, pavements and walkways should 
not be permitted. Permeable material should rather be utilized for these purposes 
(GDACE, 2009); 

·  The crossing of natural drainage systems should be minimized and only 
constructed at the shortest possible route, perpendicular to the natural drainage 
system (GDACE, 2009); 

·  Crossing of natural drainage systems should be limited to existing road crossings 
as far as possible; and 

·  Where possible, bridge crossings should span the entire stretch of the flood line 
or buffer zone (GDACE, 2009). 

 
Where wetlands and their associated buffer zones are included into the open space 
systems of the proposed development, the value of the proposed development can be 
enhanced by inclusion of limited recreational development (trails, bird hides, etc.) within 
the open space system (Figure 10).  
 
The seepage wetland appears to be potentially affected by a proposed road servitude 
which may result in the destruction of this wetland in the future. A relocation program for 
the protected plant species recorded in this wetland should be implemented as part of an 
ecological management plan for the site. The wetland unit impacted by the road from 
which Avianto’s entrance opens, has been severely impacted. However, its functionality 
can be largely restored through rehabilitation which will benefit the water quality of 
downstream users as well as creating an ecologically sensitive landscaping feature that 
will enhance the aesthetic and ecological appeal of the Avianto Wedding and 
Conference Venue. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: Raised walkways may form part of an ecologically sensitive open space 
system 
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7 GLOSSARY OF TERMS 

 
Biodiversity:  is the number and variety of living organisms on earth, the millions of 
plants, animals, and micro-organisms, the genes they contain, the evolutionary history 
and potential they encompass, and the ecosystems, ecological processes, and 
landscapes of which they are integral parts 
 
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 
 
Delineation (of a wetland):   to determine the boundary of a wetland based on soil, 
vegetation, and/or hydrological indicators (see definition of a wetland) 
 
Facultative wetland plant (hydrophyte):   a plant species that can grow in a range of 
wet to drier conditions, i.e. in the seasonal to temporary zone, as well as in non-wetland 
areas (terrestrial habitat) 
 
Gleying:   a soil process resulting from prolonged soil saturation, which is manifested by 
the presence of neutral grey, bluish or greenish colours in the soil matrix 
 
Groundwater:   subsurface water in the saturated zone below the water table 
 
Habitat:   the natural home of species of plants or animals 
 
Hydro-geomorphic (HGM) unit  : - encompasses three key elements: (1) geomorphic 
setting (i.e. the landform, its position in the landscape and how it evolved (e.g. through 
the deposition of riverborne sediment); (2) water source (i.e. where does the water come 
from that is maintaining the wetland?) of which there are usually several sources 
including precipitation groundwater flow, streamflow, etc. but their relative contributions 
will vary amongst wetlands; and (3) hydrodynamics, which refers to how water moves 
through the wetland 
 
Hydromorphic soil:   a soil that, in its undrained condition, is saturated or flooded long 
enough to develop anaerobic conditions favouring the growth and regeneration of 
hydrophytic vegetation (vegetation adapted to living in anaerobic soils) 
 
Hydrology:   the study of the occurrence, distribution and movement of water over, on 
and under the land surface 
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Hydromorphy:  a process of gleying and mottling resulting from the intermittent or 
permanent presence of excess water in the soil profile 
 
Obligated wetland plant (hydrophyte):  a plant species that can only grow where water 
is present for long periods of time, i.e. in the permanent to seasonal wetland zones 
 
Water table:   The upper surface of groundwater or that level below which the soil is 
saturated with water. The water table feeds base flow to the river channel network when 
the channel bed is in contact with the water table 
 
Wetland  (as defined by the National Water Act):   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 under normal 
circumstances supports or would support vegetation typically adapted to life in saturated 
soil 
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8 APPENDICES 

Appendix A – Plant Species Recorded 
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Appendix B - Methodology 
 
The delineation method documented by the Department of Water affairs and Forestry in 
their document “A practical field procedure for identification and delineation of wetlands 
and riparian areas” (DWAF, 2005) was followed throughout the field survey. This 
guideline describes the use of indicators to determine the outer edge of the wetland such 
as soil and vegetation forms.  
 
A hand held PDA (HP iPAC hx2700) linked to a Trimble® Global Positioning System 
(GPS) Pathfinder XB, with ArcPad 7.0.1 software, was used to capture GPS co-
ordinates in the field. 1:50 000 topographic maps were used as reference material for 
the mapping of the riparian boundaries.  
 
1:50 000 cadastral maps and georeferenced 1:10 000 ortho-rectified digital aerial photos 
with 5m interval contour lines were used as reference material for the mapping of the 
wetland boundaries. These were converted to digital image backdrops and delineation 
lines and boundaries were imposed accordingly after the field surveys.  
 
The methodology “Wet-EcoServices” (Kotze et al, 2005) was adapted and used to 
assess the different benefit values of the riparian wetland units. A Level 1 desktop 
assessment was preformed to determine the wetland’s functional benefits. Several 
characteristics were verified during the field survey to produce a comprehensive initial 
functional analysis. This technique is not ideally suited to determine the specific level of 
impact of a current or proposed development and is based more on qualitative data as 
opposed to quantitative data, which opens it up to subjective misuse (Kotze et al, 2005). 
The authors do, however, highlight the system’s value to assist in identifying potential 
opportunities and constraints relevant for a particular wetland or riparian system. The 
technique is used increasingly, due to a lack of existing official wetland assessment 
techniques in South Africa. It therefore fulfils an important role in assessing wetland 
functions and value, provided that its limitations are thoroughly taken note of throughout 
the process. Plant names follow Cook (2004). 
 
The assessment of the ecosystem services supplied by the identified wetland units was 
conducted according to the guidelines as described by Kotze et al (2005). A Level 2 
assessment was undertaken which examines and rates Direct and Indirect Benefits.  
 
Indirect Benefits 
The following natural services were assessed: 

·  Flood attenuation; 
·  Stream flow regulation; 

·  Sediment trapping; 
·  Phosphate trapping; 
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·  Nitrate removal; 

·  Toxicant removal; 
·  Erosion control; 
·  Carbon storage; and 

·  Maintenance of biodiversity. 
 
Scores for each of the above natural service assessments were allocated a class based 
on those shown in Table 8. These scores were then added to determine the overall level 
of natural services for the wetland unit using the classes shown in Table 9. 
 
Table 8: Classes for functional assessment ecosystem service scores 
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Table 9: Classes for the overall level of indirect benefits provided by a wetland unit 
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Direct Benefits 
The following human services were assessed: 

·  Water supply for human use; 
·  Natural resources; 

·  Cultivated foods; 
·  Cultural significance; 
·  Tourism and recreation; and 
·  Education and research. 

Scores for each of the above natural service assessments were allocated a class based 
on those shown in Table 8. These scores were then added to determine the overall level 
of human services for the wetland unit using the classes shown in Table 10.  
  
Table 10: Classes for the overall level of direct benefits provided by a wetland unit 
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