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1 Introduction 

The Biodiversity Company was commissioned to conduct a wetland baseline and impact 

assessment, in support of the environmental authorisation process for the proposed activities 

associated with the proposed van Stadens Pipeline project. This project includes a 3 km long 

pipeline 110 mm in width in support of service water.   

One wetland site visit was conducted from the 17th of November 2020 this would constitute a 

wet season survey. This report, after taking into consideration the findings and 

recommendation provided by the specialist herein, should inform and guide the Environmental 

Assessment Practitioner (EAP) and regulatory authorities, enabling informed decision making 

with regards to the proposed activity. 

This assessment has been completed in accordance with the requirements of the published 

General Notice (GN) 509 by the Department of Water and Sanitation (DWS). This notice was 

published in the Government Gazette (no. 40229) under Section 39 of the National Water Act 

(Act no. 36 of 1998) in August 2016, for a Water Use Licence (WUL) in terms of Section 21(c) 

& (i) water uses. The GN 509 process provides an allowance to apply for a WUL for Section 

21(c) & (i) under a General Authorisation (GA), as opposed to a full Water Use Licence 

Application (WULA). A water use (or potential) qualifies for a GA under GN 509 when the 

proposed water use/activity is subjected to analysis using the DWS Risk Assessment Matrix 

(RAM). This assessment will implement the RAM and provide a specialist opinion on the 

appropriate water use authorisation. 

2 Aims and Objectives 

The aim of the assessment was to determine the current state of the associated water 

resources in the area of study and the associated risks involved with the proposed activities. 

This was achieved through the following: 

• The delineation and assessment of wetlands within the project area;  

• The evaluation of the extent of site-related impacts; 

• An impact assessment for the proposed development; and 

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

3 Terms of Reference 

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

• The delineation, classification and assessment of wetlands within 500 m of the project 

area;  

• Implementation of WET-Health for determination of Present Ecological State (PES) of 

wetland areas; 

• Implementation of WET-EcoServices for determination of ecosystem services for the 

wetland areas; 
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• Determine the Ecological Importance and Sensitivity (EIS) of wetland systems;  

• Conduct risk assessments relevant to the proposed activity; 

• Recommendations relevant to associated impacts; and 

• Report compilation detailing the baseline findings. 

4 Knowledge Gaps 

The following aspects were considered as limitations: 

• It has been assumed that the extent of the pipeline provided to the specialist is 

accurate;  

• Access was limited to the south-eastern due to a large portion being fenced off by 

means of electric fencing, high level desktop assessments contributed to delineations 

in this area; and 

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

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

to either side. 

5 Project Area 

The project area (500 m regulated area of pipeline) is located approximately 3 km south of 

Charl Cilliers and directly west of the R546, Mpumalanga, South Africa (see Figure 5-1). The 

surrounding land-use includes watercourses, a reservoir as well as mining related offices to 

the south of the project area. 

5.1 Vegetation Types 

The project area is located within the Soweto Highveld Grassland (GM 8) vegetation type. The 

distribution of the Soweto Highveld Grassland (GM 8) vegetation type is restricted to Gauteng 

and Mpumalanga with small portions of this vegetation type occurring in the North-West and 

Free State provinces. This vegetation type is roughly delineated by the Vaal River, Perdekop 

in the south-east and the N17 between Johannesburg and Ermelo. The GM 8 vegetation type 

extends further westward as far as Randfontein and includes parts of Soweto. The GM 8 

vegetation type surround parts to the south as well, including Vanderbijlpark, Vereeniging and 

Sasolburg, which is located in the northern most parts of the Free State (Mucina & Rutherford. 

2006).   

The vegetation within the GM 8 region is dominated by short to medium-high, dense, tufted 

grassland which mostly includes Themeda triandra within gently to moderately undulating 

landscapes on the Highveld plateau. Other grass species which occur to a lesser extent 

include Eragrostis recemosa, Elionurus muticus, Tristachya leucothrix and Heteropogon 

contortus (Mucina & Rutherford, 2006). 

The conservation status of the GM 8 vegetation type is endangered with a target percentage 

of 24. Half of the area is already transformed into agriculture, mining, urban build-up etc. with 

a handful of conservation areas still up and running. These include Waldrift, Suikerbosrand 

and Rolfe’s Pan Nature Reserve (just to name a few).  
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5.2 Soils and Geology 

According to the land type database (Land Type Survey Staff, 1972 - 2006), the project area 

is characterised by the Ea 17 land type. The Ea land type consists of one or more of the 

following soils: Vertic, Melanic, and red structured diagnostic horizons, of which these soils 

are all undifferentiated. 

The geology of this area is characterised by the Madzaringwe Formation shale, mudstone and 

sandstone from the Karoo Supergroup or the Karoo Suite dolerites which feature prominently 

in this area. To the west, the rocks of Ventersdorp, old Transvaal and Witwatersrand 

Supergroups are significant with the south being characterised by the Volksrust Formation 

from the Karoo Supergroup. Deep soils occur in this area and is typically labelled by Ea, Ba 

and Bb land types (Mucina and Rutherford, 2006).
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Figure 5-1 Locality of proposed pipeline 



Wetland Assessment 
 
Van Stadens Pipeline 

www.thebiodiversitycompany.com 

5 
 

5.3 Climate 

The mean annual precipitation for this region reaches approximately 662mm and is 

characterised by summer rainfall (Mucina & Rutherford, 2006). This area is characterised by 

high and low extreme temperatures during the summer and winter respectively with frost 

frequently occurring (see Figure 5-2). 

 

Figure 5-2 Climate diagram for the region (Mucina & Rutherford, 2006) 

5.4 South African Inventory of Inland Aquatic Ecosystems 

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

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

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

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

(SAIIAE) 2018.  

Various wetland types were identified by means of this dataset, including channelled valley 

bottom wetlands and hillslope seeps (see Figure 5-3). These wetland systems are all classified 

as “Critically Endangered” regarding vulnerability. 

5.5 National Freshwater Priority Areas 

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

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

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

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

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

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

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

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

implementation of measures to achieve the National Environment Management Biodiversity 

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

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

et al., 2011).  
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According to Nel et al. (2011), only one artificial wetland (dam) is located within the 500 m 

regulated area. 

5.6 Topographical Data 

The topographical river line data from the “2929” quarter degree square inland water data set 

was used to identify convex topographical features that might indicate potential wetland areas. 

Various non-perennial river line systems were identified throughout the 500 m regulated area 

(see Figure 5-3). 

 

Figure 5-3 NBA wetlands, NFEPA wetlands and topographical river lines located within 

the 500 m regulated area 

5.7 Terrain  

The terrain of the 500 m regulated area has been analysed to determine potential areas where 

wetlands are more likely to accumulate (due to convex topographical features, preferential 

pathways or more gentle slopes). 

5.7.1 Digital Elevation Model 

A Digital Elevation Model (DEM) has been created to identify lower laying regions as well as 

potential convex topographical features which could point towards preferential flow paths. The 

500 m regulated area ranges from 1 587 to 1 622 Metres Above Sea Level (MASL). The lower 

laying areas (generally represented in dark blue) represent area that will have the highest 

potential to be characterised as wetlands (see Figure 5-4). 
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Figure 5-4 Digital Elevation Model of the 500 m regulated area 

5.7.2 Slope Percentage 

The slope percentage of the 500 m regulated area is illustrated in Figure 5-5. The slope 

percentage ranges from 0 to 17%, with the majority of the 500 m regulated area being 

characterised by a gentler slope (between 0 and 5%). Besides the fact that hillslope seeps are 

likely to occur on any slope percentage, wetlands in general tend to accumulate in flatter 

areas. 
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Figure 5-5 Slope percentage of the project area 
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6 Key Legislative Requirements 

6.1 National Water Act (NWA, 1998) 

The DWS is the custodian of South Africa’s water resources and therefore assumes public 

trusteeship of water resources, which includes watercourses, surface water, estuaries, or 

aquifers. The National Water Act (Act No. 36 of 1998) (NWA) allows for the protection of water 

resources, which includes: 

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

resources may be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; 

• The rehabilitation of the water resource; 

A watercourse means; 

• A river or spring; 

• A natural channel in which water flows regularly or intermittently; 

• A wetland, lake or dam into which, or from which, water flows; and 

• Any collection of water which the Minister may, by notice in the Gazette, declare to be 

a watercourse, and a reference to a watercourse includes, where relevant, its bed and 

banks. 

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

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

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

a wetland or riparian zone is therefore excluded from development unless authorisation is 

obtained from the DWS in terms of Section 21 (c) and (i). 

6.2 National Environmental Management Act (NEMA, 1998) 

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

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

a wetland or riparian area, an environmental authorisation process needs to be followed. This 

could follow either the Basic Assessment Report (BAR) process or the Environmental Impact 

Assessment (EIA) process depending on the scale of the impact. 

7 Methodology 

The wetland assessment fieldwork was undertaken on the 17th of November 2020, which 

constitutes a wet season survey. 

7.1.1 Wetland Identification and Mapping 

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

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

considering the following four specific indicators: 
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• The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands 

are more likely to occur; 

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

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

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

South African soil classification system namely; Soil Classification: A 

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

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

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

• The Vegetation Indicator identifies hydrophilic vegetation associated with frequently 

saturated soils. 

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

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

confirmatory role. 

 

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

vegetation indicators change (Ollis et al. 2013) 

7.1.2 Wetland Delineation 

The wetland indicators described above are used to determine the boundaries of the wetlands 

within the project area. These delineations are then illustrated by means of maps accompanied 

by descriptions. 

7.1.3 Wetland Functional Assessment 

Wetland Functionality refers to the ability of wetlands to provide healthy conditions for the wide 

variety of organisms found in wetlands as well as humans. Eco Services serve as the main 

factor contributing to wetland functionality. 

The assessment of the ecosystem services supplied by the identified wetlands was conducted 

per the guidelines as described in WET-EcoServices (Kotze et al. 2008). An assessment was 

undertaken that examines and rates the following services according to their degree of 

importance and the degree to which the services are provided (Table 7-1). 
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Table 7-1 Classes for determining the likely extent to which a benefit is being supplied 

Score Rating of likely extent to which a benefit is being supplied 

< 0.5 Low 

0.6 - 1.2 Moderately Low 

1.3 - 2.0 Intermediate 

2.1 - 3.0 Moderately High 

> 3.0 High 

7.1.4 Determining the Present Ecological Status (PES) of wetlands 

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

wetland health, and then to convert the impact scores to a Present Ecological Status (PES) 

score. This takes the form of assessing the spatial extent of impact of individual 

activities/occurrences and then separately assessing the intensity of impact of each activity in 

the affected area. The extent and intensity are then combined to determine an overall 

magnitude of impact. The Present State categories are provided in Table 7-2.  

Table 7-2 The Present Ecological Status categories (Macfarlane, et al., 2008) 

Impact 

Category 
Description 

Impact Score 

Range 
PES 

None Unmodified, natural 0 to 0.9 A 

Small 
Largely Natural with few modifications. A slight change in ecosystem processes is discernible 

and a small loss of natural habitats and biota may have taken place. 
1.0 to 1.9 B 

Moderate 
Moderately Modified. A moderate change in ecosystem processes and loss of natural 

habitats has taken place, but the natural habitat remains predominantly intact. 
2.0 to 3.9 C 

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

biota has occurred. 
4.0 to 5.9 D 

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

is great, but some remaining natural habitat features are still recognizable. 
6.0 to 7.9 E 

Critical 

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

processes have been modified completely with an almost complete loss of natural habitat 

and biota. 

8.0 to 10 F 

7.1.5 Determining the Ecological Importance and Sensitivity of Wetlands 

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

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

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

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

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

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

category as listed in Table 7-3 (Rountree and Kotze, 2013). 

Table 7-3 Description of Ecological Importance and Sensitivity categories 

EIS Category Range of Mean Recommended Ecological Management Class 

Very High 3.1 to 4.0 A 

High 2.1 to 3.0 B 

Moderate 1.1 to 2.0 C 
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Low Marginal < 1.0 D 

7.1.6 Ecological Classification and Description 

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

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

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

hydrogeomorphic (HGM) approach at higher levels, and then also includes structural features 

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

7.1.7 Determining Buffer Requirements 

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

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

proposed activity. 

7.2 Risk Assessment 

The Department of Water and Sanitation (DWS) risk matrix assesses impacts in terms of 

consequence and likelihood. The significance of the impact is calculated according to Table 

7-4. 

Table 7-4 Significance ratings matrix 

Rating Class Management Description 

1 – 55 (L) Low Risk 
Acceptable as is or consider requirement for mitigation. Impact to watercourses and 
resource quality small and easily mitigated. Wetlands may be excluded. 

56 – 169 M) Moderate Risk 
Risk and impact on watercourses are notably and require mitigation measures on a higher 
level, which costs more and require specialist input. Wetlands are excluded. 

170 – 300 (H) High Risk 
Always involves wetlands. Watercourse(s)impacts by the activity are such that they impose 
a long-term threat on a large scale and lowering of the Reserve. 
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8 Results and Discussion 

8.1 Wetland Delineation and Description 

The wetland areas were delineated in accordance with the DWAF (2005) guidelines (see 

Figure 8-1). Seven HGM units were identified within the 500 m regulated area, including 

various hillslope seeps, unchanneled valley bottom (UVB) wetlands as well as one large 

floodplain wetland. Additionally, a high concentrations of drainage features (which don’t 

classify as wetlands, but still need to be conserved) were identified throughout the 500 m 

regulated area. 

Most notable in the context of the locality of the proposed pipeline is that of HGM 1, 2 and 6, 

which will be intercepted by the proposed pipeline and will therefore be the focus of this study. 

The delineated wetlands are considered to be in a generally modified conditions due to the 

presence of crop fields and a series of dams located in the catchment area.
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Figure 8-1 Delineation of wetlands within project area
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8.2 Wetland Unit Identification 

The wetland classification as per SANBI guidelines (Ollis et al., 2013) is presented in Table 

8-1. All seven systems share the same level 1 classification, DWS ecoregion and NFEPA wet 

veg groups.  

Table 8-1 Wetland classification as per SANBI guideline (Ollis et al. 2013) 

Wetland 

System 

Level 1 Level 2 Level 3 Level 4 

System 
DWS 

Ecoregion/s 

NFEPA Wet Veg 

Group/s 

Landscape 

Unit 
4A (HGM) 4B 4C 

HGM 1 

Inland Highveld 
Mesic Highveld 

Grassland Group 3 

Valley Floor Floodplain 
Floodplain 

flat 
N/A 

HGM 2 Hillslope Seep 

Without 

channeled 

outflow 

N/A 

HGM 3 Valley Floor UVB N/A N/A 

HGM 4 Valley Floor UVB N/A N/A 

HGM 5 Hillslope Seep 

Without 

channeled 

outflow 

N/A 

HGM 6 Hillslope Seep 

Without 

channeled 

outflow 

N/A 

HGM 7 Hillslope Seep 

Without 

channelled 

outflow 

N/A 

8.3 Wetland Unit Setting 

The hillslope seeps are located within slopes, as mentioned in Table 8-1. Hillslope seeps are 

characterised by colluvial movement of material. These systems are fed by very diffuse sub-

surface flows which seep out at very slow rates, ultimately ensuring that no direct surface 

water connects this wetland with other water courses within the valleys. Figure 8-2 illustrates 

a diagram of the hillslope seeps, showing the dominant movement of water into, through and 

out of the system. 
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Figure 8-2 Amalgamated diagram of the HGM types, highlighting the dominant water 

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

Unchanneled valley bottom wetlands are typically found on valley floors where the landscape 

does not allow high energy flows. Figure 8-3 presents a diagram of the relevant HGM units, 

showing the dominant movement of water into, through and out of the system. 

 

Figure 8-3 Amalgamated diagram of a typical unchanneled valley bottom, highlighting 

the dominant water inputs, throughputs and outputs, SANBI guidelines (Ollis et al. 2013) 

Floodplain wetlands are located on valley floors and are characterised by a well-defined 

stream channel with typical floodplain features, including levees, scroll bars and oxbows. The 

water inputs of this wetland are mainly from overspills from the stream channel’s banks during 

flooding events. Figure 8-4 presents a diagram of the delineated floodplain, showing the 

dominant movement of water into, through and out of the system. 
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Figure 8-4 Amalgamated diagram of a typical floodplain system, highlighting the 

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

8.4 Wetland Indicators 

8.4.1 Hydromorphic Soils 

According to (DWAF, 2005), soils are the most important characteristic of wetlands in order to 

accurately identify and delineate wetland areas. Two dominant soil forms were identified within 

the identified wetland, namely the Rensburg and Milkwood soil form. 

The Rensburg soil form consists of a vertic topsoil on top of a gley horizon. The soil family 

group identified for the Rensburg soil form on-site has been classified as the “1000” soil family 

due to the non-calcareous nature of the gley horizon.  

The Milkwood soil form consists of a melanic topsoil on top of a hard rock horizon. The soil 

family group identified for the Milkwood soil form on-site has been classified as the “1100” soil 

family given dark topsoil colours, the lack of lime and the fractured rock below the topsoil. 

A Melanic topsoil is characterised by dark colours and well-structured blocky peds which is 

common in young landscapes. The parent geology of this soil horizon is intermediate or basic 

and can be very similar to Vertic clay due to a high clay percentage. Melanic clays distinctly 

have a high percentage of mica-like vermiculite and coalite clays rather than swelling smectic 

clays.  

Vertic topsoils have high clay content with smectic clay particles being dominant (Soil 

Classification Working Group, 2018). The smectic clays have swell and shrink properties 

during wet and dry periods respectively. Peds will be shiny, well-developed with a highly plastic 

consistency during wet periods as a result of the dominance of smectic clays.  During shrinking 

periods, cracks form on the surface and rarely occurs in shallow vertic clays.  

Gley horizons that are well developed and have homogenous dark to light grey colours with 

smooth transitions. Stagnant and reduced water over long periods is the main factor 

responsible for the formation of a Gley horizon and could be characterised by green or blue 

tinges due to the presence of a mineral called Fougerite which includes sulphate and 

carbonate complexes. Even though grey colours are dominant, yellow and/or red striations 
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can be noticed throughout a Gley horizon. The structure of a Gley horizon mostly is 

characterised as strong pedal, with low hydraulic conductivities and a clay texture, although 

sandy Gley horizons are known to occur. The Gley soil form commonly occurs at the toe of 

hillslopes (or benches) where lateral water inputs (sub-surface) are dominant and the 

underlaying geology is characterised by a low hydraulic conductivity. The Gley horizon usually 

is second in diagnostic sequence in shallow profiles yet is known to be lower down in sequence 

and at greater depths (Soil Classification Working Group, 2018). 

The hard rock layer disallows infiltration of water or root systems and occur in shallow profiles. 

Horizontally layered, hard sediments without evidence of vertical seems fall under this 

category.  

 

Figure 8-5 Soils identified within delineated watercourses. A) Vertic topsoil from 

Rensburg soil form. B) Melanic topsoil from Milkwood soil form.
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8.4.2 Hydrophytes 

Vegetation plays a considerable role in identifying, classifying and accurately delineating 

wetlands (DWAF, 2005). During the site visit, various hydrophytic species were identified 

(including facultative species). Examples include Cyperus spp., Juncus spp., Paspalum urvillei 

and Typha capensis. 

 

Figure 8-6 Hydrophytic vegetation identified within delineated watercourses. A) 

Paspalum urvillei. B) Juncus spp. C) Cyperus spp. D) Typha capensis. 

8.5 General Functional Description  

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

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

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

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

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

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

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

generally also improve the quality of water by removing excess nutrient and inorganic 
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pollutants originating from agriculture, industrial or mine activities. The diffuse nature of flows 

ensures the assimilation of nitrates, toxicants and phosphates with erosion control being one 

of the Eco Services provided very little by the wetland given the nature of a typical seep’s 

position on slopes.  

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

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

saturation levels and high levels of organic matter. The assimilation of toxicants, nitrates and 

phosphates are usually high for unchanneled valley-bottom wetlands, especially in cases 

where the valley is fed by sub-surface interflow from slopes. The shallow depths of surface 

water within this system adds to the degradation of toxic contaminants by means of sunlight 

penetration.  

Floodplains generally are formed during high flow events which subsequently cause water to 

overspill its banks. Due to the topographic setting of floodplains, flood attenuation for these 

systems is very high, especially during seasons where the soil within the wetland is not yet 

saturated and before the oxbows are filled. Seeing that floodplains usually are characterised 

by clayey soils which retain water for long periods and are susceptible to vast amounts of 

evapotranspiration, very little streamflow regulation is expected for floodplains. In hindsight, 

floodplains with course soil types are ideal in regulating streamflow. Floodplains are excellent 

in assimilating phosphates due to the decrease in velocity during the overspill of banks. During 

this process, lateral deposition of sediment is prone to happen. Phosphorus tends to bound 

strongly to mineral particles which ensures that the phosphorus is retained on the floodplain 

after the deposition of these particles. Denitrification does occur to a lesser extent due to little 

exposure of large amounts of water seeing that these water masses are dependent on floods. 

Additionally, sub-surface flows are rare for floodplains which decrease the possibility of 

denitrification even more so. 

It is however important to note that the descriptions of the above-mentioned functions are 

merely typical expectations. All wetland systems are unique and therefore, the ecosystem 

services rated high for these systems on site might differ slightly to those expectations. 

8.6 Ecological Functional Assessment 

The ecosystem services provided by the wetland units identified on site were assessed and 

rated using the WET-EcoServices method (Kotze et al., 2008). The average ecosystem 

service scores for the delineated systems are illustrated in Table 8-2 and Figure 8-8. Three 

HGM units are characterised by a “Moderately High” average ecosystem service score, with 

two being scores “Intermediate” and two being scored “Moderately Low”. 

Table 8-2 Average ecosystem service scores for delineated wetlands 

Moderately High Intermediate Moderately Low 

HGM 1 HGM 3 HGM 2 

HGM 4 HGM 6 HGM 5 

HGM 7   
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Ecosystem services contributing to these scores include flood attenuation, streamflow 

regulation, sediment trapping, phosphate assimilation, nitrate assimilation, toxicant 

assimilation, erosion control, biodiversity maintenance and tourism and recreation.   

Flood attenuation is important to ensure the structural and geomorphological integrity of the 

watercourse/s downstream. The slope of the wetland, the surface roughness of wetlands, the 

presence of permanently saturated soils etc. contribute to “Moderately High” scores. 

Streamflow regulation correlates well with flood attenuation, the ability of a wetland to 

attenuate floods is directly associated with those parameters responsible for high flood 

attenuation. 

The ability of a wetland system to trap sediments is crucial, especially because a large 

watercourse is located downstream of the delineated wetland systems. All sediments trapped 

by wetland systems ensures less sedimentation into the main watercourse. The ability to trap 

sediments also increases the assimilation ability of wetlands. The assimilation of toxicants, 

phosphates and nitrates have all been scored “Moderately High” due to the diffuse nature of 

wetlands, the concentration of vegetation as well as the ability to trap sediments. These factors 

ensure that contaminants are trapped, assimilated by soil and vegetation with the outcome 

being a less-concentrated cleaner water flowing downstream. In addition, the presence of 

oxbows in the identified floodplain (see Figure 8-7) also contribute to a high level of sediment 

trapping. 

 

Figure 8-7 Examples of oxbows within HGM 1 
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Biodiversity maintenance is directly associated with the amounts and types of habitat identified 

within a wetland (i.e. grassland, stream networks, marsh etc). The integrity of densely 

vegetated areas is both important to the conservation of fauna and flora species, but also 

ensures a natural buffer zone which shields the wetland from aeolian forces. 

 

Figure 8-8 Average ecosystem service score of the delineated wetlands 

8.7 The Ecological Health Assessment  

The PES for the assessed HGM units is presented in Figure 8-9 and Table 8-3. The delineated 

wetland systems have been scored overall PES ratings ranging from largely modified (class 

D) to seriously modified (class E). The “Largely Modified” wetland system are most abundant 

and are further away from the crop fields in the south-eastern portions of the 500 m regulated 

area. Those wetlands calculated to have “Seriously Modified” overall PES conditions are those 

located within, or within close proximity to these crop fields. 

 



Wetland Assessment 
 
Van Stadens Pipeline 

www.thebiodiversitycompany.com 

23 

 

Figure 8-9 Overall present ecological state of delineated wetlands 

Table 8-3 Summary of the scores for the wetland PES 

Largely Modified (D) Seriously Modified (E) 

HGM 1 HGM 3 

HGM 2 HGM 5 

HGM 4 HGM 7 

HGM 6  
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The findings from the PES assessment indicate significant disturbances to HGM 3, 5 and 7 

predominantly due to the presence of largescale crop fields which alter overland flow dynamics 

and is responsible for the loss of indigenous vegetation (Figure 8-10). Other notable 

contributions include; 

• Alien invasive vegetation (i.e. Argemone mexicana); 

• The presence of dams within wetlands; 

• Erosion; 

• Dirt roads; 

• Stormwater systems and artificial drainage features contributing to high surface water 

inputs; and 

• Grazing.
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Figure 8-10 Impacts contributing to the varying levels of modification throughout the 

delineated wetlands. A) Quarry/Borrow pit. B) Dirt roads within proximity to wetlands. C) 

Dam. D) Crop fields. 

8.8 The Ecological Importance & Sensitivity Assessment  

The wetland EIS assessment was applied to the HGM units described in the previous section 

to assess the levels of sensitivity and ecological importance of the wetland. The results of the 

assessment are shown in Figure 8-11 and Table 8-4. 

These EIS scores are attributed to various factors contributing to the level of sensitivity and 

the level of ecological importance respectively. The unchanneled valley bottom wetlands and 

floodplain wetland were scored a “High” ecological EIS score due to the fact that these 

systems are more sensitive to dry seasons and low flows than seeps. Other notable factors 

contributing to these scores include;  

• The potential presence of red data species and other unique fauna and flora species; 

• The endangered status of the vegetation type (the Soweto Highveld Grassland (GM 

8)) vegetation type); 

• The potential for wetlands and their surrounding providing breeding sites; and 

• Diversity of habitat types. 
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Figure 8-11 Ecological importance and sensitivity 

Table 8-4 The EIS results for the delineated HGM types 

High (B) Moderate (C) 

HGM 1 HGM 2 

HGM 3 HGM 5 

HGM 4 HGM 6 

 HGM 7 

 

8.9 Buffer Requirements 

The scientific buffer calculation (Macfarlane et al., 2014) was used to determine the size of 

the buffer zones relevant to the proposed service water pipeline. These buffer sizes were 

determined to be 30 and 15 m for the pre-and post-mitigation scenarios respectively (see 

Table 8-5 and Figure 8-1).  

Table 8-5 Pre- and post-mitigation buffer requirements 

Aspect Pre-Mitigation Buffer Size (m) Post Mitigation Buffer Size (m) 

Sewer Pipelines 30 15 
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Figure 8-12 Recommended buffer zones 

9 Risk Assessment 

The impact assessment considered both direct and indirect impacts, to the wetland system. 

The mitigation hierarchy as discussed by the Department of Environmental Affairs (2013) will 

be considered for this component of the assessment (Figure 9-2). In accordance with the 

mitigation hierarchy, the preferred mitigatory measure is to avoid impacts by considering 

options in project location, sitting, scale, layout, technology and phasing to avoid impacts. 

Section 8.9- “Buffer Requirements” illustrates the extent of the recommended buffer zones for 

the identified wetland. It is evident from these illustrations that the proposed pipeline will 

intersect wetland systems directly. This phenomenon therefore eliminates the feasibility of the 

first step. The second step (minimising) will be focussed on during the risk assessment to 

determine the possibility of significance ratings being decreased by means of mitigation.   
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Figure 9-1 Extent of pipelines within wetlands and wetland buffers 

 

Figure 9-2 The mitigation hierarchy as described by the DEA (2013) 
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9.1 Potential Impacts Anticipated  

Table 9-1 illustrates the potential aspects expected to threaten the integrity of sensitive 

receptors during the proposed activities. The pre- and post- mitigation significance ratings 

have been calculated considering various parameters, these results are illustrated in Table 

9-2 and Table 9-3. 

Table 9-1 Aspects and impacts relevant to the proposed activity 

Phase Activity Aspect Impact 

Proposed 
Pipelines 

Construction 

Removal of vegetation 
•  Indirect loss of wetlands; 

•  Erosion of wetland; 

•  Loss of vegetation; 

•  Decrease in functionality; 

•  Water quality impairment; 

•  Compaction; 

•  Altering hydromorphic soils; 

•  Drainage patterns change; 

•  Altering overland flow 

characteristics; and 

•  Deposition of dust. 

Clearing of vegetation to facilitate the sewer 
pipeline installation 

Stripping and stockpiling topsoil 

Operation of heavy machinery and equipment 
in close proximity to the watercourse 

Installation of pipelines 

Excavations 

Ablution facilities 

 Domestic and industrial waste 

 Storage of chemicals, mixes and fuel 

Operation 
Maintenance of pipelines 

Alteration of sub-surface flows 

 

The findings from Table 9-2 and Table 9-3 indicate that the majority of aspects involved with 

the construction and operation of the proposed pipeline have been scored a “Moderate” pre-

mitigation significance rating. All of these aspects have been scored “Low” post-mitigation 

significance ratings. The reason for these post-mitigation significance ratings being low can 

be described to various prescribed mitigation measures as well as the fact that the proposed 

pipeline is only 110 mm in diameter.
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Table 9-2 DWS Risk Impact Matrix for the proposed project (Andrew Husted Pr Sci Nat 400213/11) 

Severity 

Aspect 
Flow 

Regime 

Physico and 
Chemical (Water 

Quality) 

Habitat 
(Geomorph and 

Vegetation) 
Biota Severity 

Spatial 
scale 

Duration Consequence 

Sewer Pipelines 

Construction Phase 

Removal of vegetation 5 5 5 5 5 2 1 8 

Clearing of vegetation to facilitate the sewer pipeline 
installation 

5 5 5 5 5 2 2 9 

Stripping and stockpiling topsoil 5 5 5 5 5 2 1 8 

Operation of heavy machinery and equipment in close 
proximity to the watercourse  

5 5 5 5 5 2 2 9 

Installation of pipelines 5 5 5 5 5 2 1 8 

Excavations  5 5 5 5 5 2 2 9 

Ablution facilities 5 5 5 5 5 2 2 9 

Stripping and stockpiling of soil 5 5 5 5 5 2 2 9 

Domestic and industrial waste 5 5 5 5 5 2 1 8 

Storage of chemicals, mixes and fuel 5 5 5 5 5 2 2 9 

Operational Phase 

Maintenance of pipelines 2 2 1 1 1,5 1 1 3,5 

Alteration of sub-surface flows 2 2 1 1 1,5 2 5 8,5 
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Table 9-3 DWS Risk Assessment Continued 

Aspect 
Frequency of 

activity 
Frequency of impact 

Legal 
Issues 

Detection Likelihood Sig. 
Without 

Mitigation 
With Mitigation  

 

Sewer Pipelines 

Construction Phase 

Clearing of vegetation to facilitate the 
service pipeline installation 

1 2 5 1 9 72 Moderate Low 

Stripping and stockpiling topsoil 3 3 1 3 10 90 Moderate Low 

Operation of heavy machinery and 

equipment in close proximity to the 

watercourse 

1 3 5 2 11 88 Moderate Low 

Installation of pipelines 1 2 5 1 9 81 Moderate Low 

Excavations 1 2 5 3 11 88 Moderate Low 

Ablution facilities 2 3 5 1 11 99 Moderate Low 

Domestic and industrial waste 2 2 5 1 10 90 Moderate Low 

Storage of chemicals, mixes and fuel 2 2 5 1 10 90 Moderate Low 

 

Operation Phase 

Maintenance of pipelines 1 1 1 2 5 17,5 Low Low 

Alteration of sub-surface flows 3 1 1 2 7 59,5 Moderate Low 

( * ) denotes - In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderl ine Low / Moderate risk scores can 

be manually adapted downwards up to a maximum of 25 points (from a score of 80) subject to listing of additional mitigation measures detailed below.”
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9.2 Unplanned Events 

Service water will contain a degree of contamination, which could be harmful to water 

resources when introduced. Therefore, even though leaks are unlikely and unplanned given 

the fact that the pipeline will be subject to best practice engineering, it is recommended that 

the pressure of the water within the pipes be monitored for potential leaks. 

9.3 Mitigation Measures 

The following mitigation measures will be required to ensure the decrease in those significance 

ratings expected to decrease from “Moderate” to “Low” as stipulated in Section 9.1- “Potential 

Impacts Anticipated ”. 

9.3.1 General 

The following mitigation measures are aimed at the conservation of wetlands in general; 

• The contractors used for the construction should have spill kits available prior to 

construction to ensure that any fuel, oil or hazardous substance spills are cleaned-up 

and discarded correctly; 

• All construction activities must be restricted to the development footprint area. This 

includes laydown and storage areas, ablutions, offices etc.; 

• During construction activities, all rubble generated must be removed from the site; 

• Construction vehicles and machinery must make use of existing access routes; 

• All chemicals and toxicants to be used for the construction must be stored in a bunded 

area; 

• All machinery and equipment should be inspected regularly for faults and possible 

leaks, these should be serviced off-site; 

• All contractors and employees should undergo induction which is to include a 

component of environmental awareness. The induction is to include aspects such as 

the need to avoid littering, the reporting and cleaning of spills and leaks and general 

good “housekeeping”; 

• Adequate sanitary facilities and ablutions on the servitude must be provided for all 

personnel throughout the project area. Use of these facilities must be enforced (these 

facilities must be kept clean so that they are a desired alternative to the surrounding 

vegetation); 

• All removed soil and material stockpiles must be protected from erosion, stored on flat 

areas where run-off will be minimised, and be surrounded by bunds; 

• Any exposed earth should be rehabilitated promptly by planting suitable vegetation 

(vigorous indigenous grasses) to protect the exposed soil; 

• No dumping of construction material on site may take place; and 
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• All waste generated on site during construction must be adequately managed. 

Separation and recycling of different waste materials should be supported. 

9.3.2 Stripping and Stockpiling Topsoil 

• The first 300 mm of soil must be stockpiled separate from the soil excavated deeper 

than 300 mm; and 

• The proposed pipeline system must be divided up into 100 m intervals. Each interval’s 

soil must be stockpiled and filled back up (in the correct order) to avoid long periods of 

stockpiling. 

9.3.3 Operation of Heavy Machinery 

• No heavy machinery must be allowed within the delineated wetland. All excavations 

must be carried out via manual labour instead of heavy machinery/vehicles; and 

• Lighter vehicles (small trucks and other vehicles) required for the proposed activities 

should only be allowed to use existing roads (including dirt roads). 

9.3.4 Physical Installation of Pipelines 

• All excavations within the wetland’s 15 m buffer zone must be carried out by means of 

manual labour instead of heavy vehicles; and 

• Four areas of concern have been identified where the proposed pipeline intersects the 

delineated wetlands (see Figure 9-1). When carrying out the construction phase, one 

of the four sections should be started with and then rehabilitated before starting with 

the next section. This activity should account for all four portions. 

10 Recommendations 

The following recommendations have been made to ensure the conservation of the delineated 

wetland during the construction and operational phase; 

• A rehabilitation plan must be compiled for the portions of the pipeline located within 

the wetland and buffer zone. 
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11 Conclusion  

11.1 Baseline Ecology 

Seven HGM units were identified within the 500 m regulated area. These wetland systems are 

characterised by a present ecological state ranging from “Largely Modified” to “Seriously 

Modified” and an average ecosystem service score ranging from “Moderately Low” to 

“Moderately High”. The ecological importance and sensitivity of these wetland systems range 

from “Moderate” to “High”. 

Three dominant soil forms were identified throughout the delineated wetlands, including 

Milkwood, Rensburg and Swartland. Hydrophytic vegetation identified within the wetlands 

include Juncus spp., Cyperus spp., Typha capensis and Paspalum urvillei. A buffer size (post-

mitigation) of 15 m has been deemed applicable to the conservation of wetland systems during 

the construction and operation of the proposed pipeline. 

11.2 Impact Assessment 

The findings from the risk assessment indicate that the majority of aspects involved with the 

construction and operation of the proposed pipeline have been scored a “Moderate” pre-

mitigation significance rating. All of these aspects have been scored “Low” post-mitigation 

significance ratings. The reason for these post-mitigation significance ratings being low can 

be described to various prescribed mitigation measures as well as the fact that the proposed 

pipeline is only 110 mm in diameter. 

11.3 Specialist Recommendation 

It is the specialist’s opinion that the proposed activities may proceed on condition that the 

recommendation and mitigation measures be strictly adhered to. Given the fact that the 

aspects relevant to the proposed activities were all determined to have “Low” post-mitigation 

significance ratings, a General Authorisation is permissible for the project.
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