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Executive Summary 

A Record of Decision (RoD) was obtained in 2007 and amended in 2008 for the desludging of 

Dam 01 at Northern Waste water Treatment Works (WwTW). The RoD for the desludging of 

Dam 01 included the following condition: 

“Recording and Reporting to the Department 

1.24 Johannesburg Water must submit a future plan for dam 2 (two). The plan must indicate 

what Johannesburg Water intends to do with the dam in future.” 

The procedure of desludging Dam 02 envisaged at this stage, and to be confirmed during 

design stage, is as follows: 

1. Remove and dewater the accumulated sewage sludge from Dam 02. The approximate 

volume of the dam itself is 120 000m3, while the volume of sludge is uncertain but is 

estimated to be about 70% of the dam i.e. 84 000m3 and place on an existing paved 

area by the Contractor. It is assumed that the dewatered sludge will be transported 

from the paved area to farmlands by JW contractor along with existing works sludge 

provided the sludge quality is of an acceptable quality; 

2. Shape the edge and floor of the Dam and construct layer works. Install under-drainage 

pipes and pumps; and 

3. Install liner to the Dam. 

Nemai Consulting has been appointed by Knight Piésold (Pty) Ltd on behalf of Johannesburg 

Water (JW) as the Independent Environmental Assessment Practitioner (EAP) to undertake 

an Environmental Process for the Northern WwTW desludging of Dam 02 in Johannesburg. 

The accumulated sewage sludge will be removed and dewatered from Dam 02. The 

approximate volume of the dam itself is 120 000m3, while the volume of sludge is uncertain 

but is estimated to be about 70% of the sludge i.e. 84 000m3. 

The proposed activity will take place within the boundary of the existing Northern WwTW within 

the City of Johannesburg, Gauteng Province. The Northern WwTW is accessible via School 

Road in Diepsloot. The residential area of Dainfern is located approximately 3km south of the 

Works. The settlement of Diepsloot lies to the north-east of the site. The site is approximately 

8km north of Fourways intersection and west of the R511 road. The Jukskei River flows along 

the southern boundary of the Northern WwTW towards the Hartebeestpoort Dam in the north. 

A new residential area, Steyn City, is located on the southern boundary. The Northern WwTW 

falls within a rural area.  

A Terrestrial Ecological Assessment was undertaken in order to assess the impacts that the 

proposed de-sludging development will have on the receiving environment.  
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The objective of this study is to identify sensitive species and their habitats in the proposed 

site. The current ecological status and conservation priority of vegetation on the site were 

assessed. Potential faunal habitats are investigated in the study area and all mammals, birds, 

reptiles and amphibians known to occur on site or seen on site were recorded. Red data 

species (both fauna and flora) that are known to occur on the study area were investigated. 

The proposed de-sludging at Dam 02 site (referred to in this report as the study area) falls 

within the Grassland biome and this Biome has a high biodiversity, ranked only below the 

Fynbos biome in terms of biodiversity in South Africa. The Grassland biome is found mainly 

on the high central plateau of South Africa, and the inland areas of KwaZulu-Natal and the 

Eastern Cape. Grasslands are dominated by a single layer of grasses. Trees are absent, 

except in a few localised habitats and geophytes are often abundant. South African National 

Biodiversity Institute (SANBI) classified the study area as falling within the endangered Egoli 

Granite Clay Grassland. This vegetation type on site has already undergone major 

transformation mostly by the proposed site being situated in a development area and also 

heavy infestation of alien invasive plant species and therefore no remnants of this vegetation 

type still exists on site. The study area falls within the Critical Biodiversity Area (CBA) and 

Ecological Support Area (ESA) regions and the CBAs on site is an Important Area. However, 

these habitats no longer exist on the proposed development site. 

Even though plant species with medicinal importance were recorded in abundance during the 

field assessment, No Red or Orange data listed species were recorded. The major concerns 

on site are alien invasives, weeds and potential invasives. Newly cleared soils will have to be 

re-vegetated and stabilised as soon as construction has been completed. The rehabilitation of 

disturbed areas should receive priority and must be site specific and according to the 

surrounding vegetation composition. 

Almost the entire proposed site has been transformed, largely due to study area being situated 

in developed environment. This habitat transformation, together with elevated human 

presence and impacts such as disturbance, has negatively impacted on large mammal 

occurrence, particularly ungulates and predators. Only five mammal species were recorded 

during the survey (House rat, Xeric Four-striped Grass Mouse, Scrub Hare, Southern African 

Mole-rat and Yellow Mongoose) and these mammals were common and are of no 

conservation importance in the area. 

As previously mentioned, the study area falls within the Grassland and Savanna biome and 

this Biome is considered as a home to 52 of the 122 Important Bird and Biodiversity Area in 

South Africa. This programme identifies and works to conserve a network of sites critical for 

the long-term survival of bird species that are globally threatened, have a restricted range and 

are restricted to specific biomes/vegetation types. Several Conservation and planning tools 

were consulted for relevancy for the project and the proposed water pipeline upgrade does 

not fall within any of the Important Bird and Biodiversity Areas. Twenty-Five bird species were 

recorded during the field survey. Species recorded were common and widespread and typical 
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of grassland environment. No Red Data bird species associated with the project area were 

recorded during the survey. 

Only two reptile species were noted on site, these being the Nile monitor (Varanus niloticus)) 

and Montane Speckled Skink (Trachylepis punctatissima). Nile monitor is found in rivers, pans 

and major lakes whereas Montane Speckled Skink is found in a variety of habitats, wet and 

dry, from grassland and savanna to shrubland, including rock outcrops. The two species 

recorded are listed as Least concern and are not considered to be of significant importance 

from a conservation perspective.  

The non-perennial rivers on site were highly polluted and during the field assessment, no frog 

species were recorded in the project area. According to Frog Atlas of Southern Africa, Giant 

Bullfrog (Pyxicephalus adspersus) is the only frog species of conservation concern which 

could potentially be found on the study area. The Giant Bullfrog has been chosen as a flagship 

species for the grassland eco-region. According to the International Union for Conservation of 

Nature Red List category, this species is currently assigned a Near-Threatened status. 

Globally, it is listed as Least Concern. According to the Gauteng Conservation Plan, the Giant 

Bullfrog species is not truly Near Threatened in South Africa and the most recent evaluation 

of the status of the Giant Bullfrog in December 2009 did not consider the species sufficiently 

threatened to be listed as Near Threatened. As per the Gauteng Conservation Plan approach, 

the conservation of the Giant Bullfrog and of amphibians in general will be met by the protected 

area network as well as the designation of priority habitats i.e., pans or quaternary catchments, 

with associated restrictions on land use. No suitable habitat for this species was found on site. 

The development activities proposed within the survey area will therefore not have a significant 

impact on biodiversity conservation within the region. Generally, the negative impacts to the 

receiving environment resulting from the proposed development are probably of an acceptable 

significance and magnitude if appropriate mitigations measures are implemented and 

construction is implemented in a sensitive manner. The proposed development will cause 

disruption during the construction phase, but as long as mitigation measures are implemented, 

these disruptions should have minimal lasting effects on the ecosystems of the proposed 

development. It is recommended that medicinal species such as Aloes found on site can form 

part of the rehabilitation process. 

.  
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1 INTRODUCTION AND BACKGROUND 

A Record of Decision (RoD) was obtained in 2007 and amended in 2008 for the desludging of 

Dam 01 at Northern Waste water Treatment Works (WwTW). The RoD for the desludging of 

Dam 01 included the following condition: 

“Recording and Reporting to the Department 

1.24 Johannesburg Water must submit a future plan for dam 2 (two). The plan must indicate 

what Johannesburg Water intends to do with the dam in future.” 

The procedure of desludging Dam 02 envisaged at this stage, and to be confirmed during 

design stage, is as follows: 

1. Remove and dewater the accumulated sewage sludge from Dam 02. The approximate 

volume of the dam itself is 120 000m3, while the volume of sludge is uncertain but is 

estimated to be about 70% of the dam i.e. 84 000m3 and place on an existing paved 

area by the Contractor. It is assumed that the dewatered sludge will be transported 

from the paved area to farmlands by JW contractor along with existing works sludge 

provided the sludge quality is of an acceptable quality; 

2. Shape the edge and floor of the Dam and construct layer works. Install under-drainage 

pipes and pumps; and 

3. Install liner to the Dam. 

Nemai Consulting has been appointed by Knight Piésold (Pty) Ltd on behalf of Johannesburg 

Water (JW) as the Independent Environmental Assessment Practitioner (EAP) to undertake 

an Environmental Process for the Northern WwTW desludging of Dam 02 in Johannesburg. 

The accumulated sewage sludge will be removed and dewatered from Dam 02. The 

approximate volume of the dam itself is 120 000m3, while the volume of sludge is uncertain 

but is estimated to be about 70% of the sludge i.e. 84 000m3. 

A Terrestrial Ecological Assessment was undertaken in order to assess the impacts that the 

proposed desludging process will have on the receiving environment.  

The aim of this study is to identify sensitive species and their habitats on the proposed site. 

The current ecological status and conservation priority of vegetation on the site were 

assessed. Potential faunal habitats are investigated in the study area and all mammals, birds, 

reptiles and amphibians known to occur on site or seen on site were recorded. Red data 

species (both fauna and flora) that are known to occur on the study area were investigated. 

1.1 Objectives of the survey 

In order to achieve the aim stated above, the following objectives are to be achieved: 
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 To apply relevant literature to determine the diversity and eco-status of the plants, 

mammals, birds, reptiles and amphibians on the proposed development site; 

 To carry out field surveys to gain an understanding of the diversity and eco-status of 

taxa which inhabit the proposed study area, as well as the presence of unique habitats 

that might require further investigation or protection;  

 To assess the current habitat and conservation status of plant and animal species in 

the study area; 

 To comment on ecologically sensitive species/areas and recommended buffer 

zones/restrictions, which will inform the layout design for the proposed development; 

 To assess the possible impact of the proposed project on these taxa and/or habitats; 

and 

 To list the species on site and to recommend necessary actions in case of occurrence 

of endangered, vulnerable or rare species or any species of conservation importance. 

2 RELEVANT LEGISLATION AND GUIDELINES 

The following legislations and guidelines are relevant to this project: 

 The Constitution, 1996 (Act No. 108 of 1996) – Section 24; 

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

 The white paper on the Conservation and Sustainable Use of South Africa’s Biological 

Diversity (1997);  

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

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

 Gauteng Conservation Plan Version 3.3 (2011); 

 Gauteng Department of Agriculture and Rural Development (GDARD) Requirements 

for Biodiversity Assessments Version 3 (2014); and 

 Gauteng Provincial Environmental Management Framework (2014). 

3 SITE LOCATION 

The proposed activity will take place within the boundary of the existing Northern WwTW within 

the City of Johannesburg, Gauteng Province (Figures 1 and 2). The Northern WwTW is 

accessible via School Road in Diepsloot. The residential area of Dainfern is located 

approximately 3km south of the Works. The settlement of Diepsloot lies to the north-east of 
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the site. The site is approximately 8km north of Fourways intersection and west of the R511 

road. The Jukskei River flows along the southern boundary of the Northern WwTW towards 

the Hartebeestpoort Dam in the north. A new residential area, Steyn City, is located on the 

southern boundary. The Northern WwTW falls within a rural area. The collage of photographs 

on the proposed site are indicated in Figures 3, 4 and 5below. 

 

Figure 1. Google Earth image of the proposed site 

 

Figure 2. 1:50 000 Topographical Map of the proposed site 
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Figure 3. Collage of photographs taken on Dam 02, Berm, Underdrainage Pump Station, BT Cross Connection Pipework and WAS Overflow Cross Connection Pipework  

  



 Northern Wastewater Treatment Works Desludging at Dam 02. 
Terrestrial Ecology Assessment Report 

 

 
 
 

Page 5 

August 2018 

 

 

 

   

 

Figure 4. Collage of photographs taken on the proposed Sludge Handling Area 
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Figure 5. Collage of photographs taken on Option 2 - Potential Source of Soil 
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4 GAUTENG CONSERVATION PLAN 

Gauteng Nature Conservation, a component of the GDARD produced the Gauteng 

Conservation Plan Version 3.3 (Gauteng C-Plan 3.3, 2011). Gauteng C-Plan 3.3 (2011) 

contains two major categories to describe areas namely: 

1. Critical Biodiversity Areas (CBA) that contain three sub-types of areas: 

 Irreplaceable areas, which are essential in meeting targets set for the conservation of 

biodiversity in Gauteng province. 

 Areas that are important for the conservation of biodiversity in Gauteng province. 

 Conserved areas, which include all existing level 1 and 2 Protected Areas. 

Level 1 and Level 2 Protected Areas are proclaimed in terms of relevant legislation (National 

Environmental Management Protected Areas Act, 2003 (Act No. 57 of 2003) specifically for 

the protection of biodiversity (or for the purposes of nature conservation).  

2. Ecological Support Areas (ESA) are an imperative part of Gauteng C-Plan 3.3 (2011) to 

ensure sustainability in the long term. ESA are part of the entire hierarchy of biodiversity, but 

it is not possible to include all biodiversity features in them. Landscape features associated 

with ESA (termed spatial surrogates for ESA) that are essential for the maintenance and 

generation of biodiversity in sensitive areas, and therefore that require sensitive management 

were incorporated into C-Plan 3.3 (2011). Spatial surrogates included dolomite, rivers, 

wetlands, pans, corridors for climate change and species migration, ridges and low cost areas 

for Johannesburg and Tshwane.  

The proposed site falls within CBA and ESA regions (Figure 6). The CBAs on site is an 

Important Area (Figure 7). An Important Area on site is based on Red Listed plant habitat, 

Orange Listed plant habitat and Primary vegetation (Gauteng C-Plan V3.3, 2011). However, 

these habitats no longer exist on the proposed development site as the site has already 

undergone major transformation mostly by heavy infestation of alien invasive plant species, 

and habitat fragmentation. 
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Figure 6. CBA and ESA regions in relation to the proposed site 

 

Figure 7. Gauteng C-Plan area in relation to the proposed site 
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5 REGIONAL VEGETATION 

The study area falls within the Grassland biome (SANBI, 2012) (Figure 8) and this Biome has 

a high biodiversity, ranked only below the Fynbos biome in terms of biodiversity in South Africa 

(SANBI, 2012). The Grassland biome is found mainly on the high central plateau of South 

Africa, and the inland areas of KwaZulu-Natal and the Eastern Cape. Grasslands are 

dominated by a single layer of grasses. Trees are absent, except in a few localised habitats 

and geophytes are often abundant (Low and Rebelo, 1996). SANBI (2012) classified the study 

area as falling within the Egoli Granite Grassland (Figure 9). This vegetation type on site has 

already undergone major transformation mostly by the proposed site being situated in a 

development area and also heavy infestation of alien invasive plant species and therefore no 

remnants of this vegetation type still exists on site. 

 

 

Figure 8. Biome 
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Figure 9. Vegetation Type 

The description of the vegetation type follows below: 

5.1 Egoli Granite Grassland 

This vegetation type is found in the Gauteng Province where it extends from the Johannesburg 

Dome in the south to the southern suburbs of Pretoria in the north. Westwards it extends to 

Muldersdrif and eastwards to Tembisa. The vegetation is found on moderately undulating 

plains and low hills supporting tall grassland with some woody species on rocky outcrops. A 

high diversity of woody species is encountered on these rocky outcrops (Mucina and 

Rutherford, 2006).  

The dominant component of this vegetation is the graminoid layer with typical species such 

as Aristida congesta, Elionurus muticus, Melinis repens and Themeda triandra. The woody 

component is represented by species such as Rhus pyroides, Anthospermum hispidulum and 

Ziziphus zeyheriana (Mucina and Rutherford, 2006). 

The conservation status of this vegetation type is classified as endangered with a 

conservation target of 24%. Unfortunately, only about 3% of this vegetation type is conserved 

in statutory reserves (Diepsloot and Melville Koppies Nature Reserves) and a number of 

private conservation areas including Motsetse and Isaac Stegmann Nature Reserves, 

Kingskloof Natural Heritage Site, Melrose and Beaulieu Bird Sanctuaries as well as the Walter 

Sisulu National Botanical Garden. More than two thirds of the unit has already undergone 
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transformation mostly by urbanisation, cultivation or by building of roads. There is no serious 

alien infestation in this unit, although species such as Eucalyptus grandis, E. camaldulensis 

and E. sideroxylon are commonly found (Mucina and Rutherford, 2006). 

6 TERRESTRIAL THREATENED ECOSYSTEMS 

The South African National Biodiversity Institute (SANBI), in conjunction with the Department 

of Environmental Affairs (DEA), released a draft report in 2009 entitled “Threatened 

Ecosystems in South Africa: Descriptions and Maps”, in order to provide background 

information on the List of Threatened Ecosystems (SANBI, 2009). The purpose of this report 

was to present a detailed description of each of South Africa’s ecosystems and to determine 

their status using a credible and practical set of criteria. The following criteria were used in 

determining the status of threatened ecosystems: 

 Irreversible loss of natural habitat; 

 Ecosystem degradation and loss of integrity; 

 Limited extent and imminent threat; 

 Threatened plant species associations; 

 Threatened animal species associations; and 

 Priority areas for meeting explicit biodiversity targets as defined in a systematic 

conservation plan. 

In terms of section 52(1) (a), of the National Environmental Management: Biodiversity Act, 

2004 (Act No. 10 of 2004), a national list of ecosystems that are threatened and in need of 

protection was gazetted on 9 December 2011 (Government Notice 1002 (Driver et al. 2004). 

The list classified all threatened or protected ecosystems in South Africa in terms of four 

categories; Critically Endangered (CR), Endangered (EN), Vulnerable (VU), or Protected. The 

purpose of categorising these ecosystems is to prioritise conservation areas in order to reduce 

the rates of ecosystem and species extinction, as well as preventing further degradation and 

loss of structure, function, and composition of these ecosystems. It is estimated that 

Threatened Ecosystems make up 9.5% of South Africa, with critically endangered and 

endangered ecosystems accounting for 2.7%, and vulnerable ecosystems 6.8% of the land 

area. It is therefore vital that Threatened Terrestrial Ecosystems inform proactive and reactive 

conservation and planning tools, such as Biodiversity Sector Plans, municipal Strategic 

Environmental Assessments (SEAs) and Environmental Management Frameworks (EMFs), 

EIAs and other environmental applications (Mucina and Rutherford, 2006). 

The proposed potential source of soil falls within the Egoli granite grassland terrestrial 

threatened ecosystem (Figure 10).  

 



 Northern Wastewater Treatment Works Desludging at Dam 02 
Terrestrial Ecology Assessment Report 

 

 
 
 

Page 12 

August 2018 

 

 

Figure 10. Terrestrial threatened ecosystem on site 

7 ASSUMPTIONS AND LIMITATIONS 

The assumptions and limitations to the survey included: 

 This report deals exclusively with a defined area and the impacts upon biodiversity and 

natural ecosystems in that area. 

 The field assessment was undertaken during winter and very few species were 

flowering, however the list of species was supplemented by species which are known 

from other studies to occur in the general vicinity of the site. It is highly unlikely that 

another survey in summer to augment this site visit will add significantly to the lists. 

 The species list consulted and proposed mitigation measures were made in good faith 

based on information gathered or databases consulted as being correct at the time of 

the investigation. 
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8 METHODOLOGY 

8.1 Flora 

The flora assessment consisted of two complementary approaches: 

 A desktop analysis, which included literature review, local knowledge, topographical 

maps, and Google Earth imagery; and 

 A site visit was conducted in July 2018. 

Satellite imagery of the area (Google Earth) was studied in order to acquire a three 

dimensional impression of the topography and land use and also to identify potential “hot-

spots” or specialized habitats such as watercourses and natural grasslands on or near the 

proposed development site.  

The Pretoria Computerised Information System (PRECIS) list of Red Data plants recorded in 

the 2527DD and 2528CC quarter degree grid squares were consulted to verify the record of 

occurrence of the plant species seen in the vicinity of the study area. The site sampled 

represents a very small portion of the whole grids and so habitats suitable for certain species 

in the PRECIS list may not be present at the areas sampled. The vegetation map published 

in Mucina and Rutherford (2006) was consulted to identify vegetation unit that is found in the 

study area. The desktop component of the study of the habitats of the Red-Data-listed plants 

was conducted before the site visit. 

The habitats in the study area were inspected in a random zigzag fashion, paying particular 

attention to areas that at first sight appeared to be sensitive. All general observations were 

noted such as grasses, herbs (forbs), shrubs and trees. The habitats suitable for Red Data 

listed species known to occur in the quarter degree grid squares were examined intensively 

for the presence of such species. Attention was also paid to the occurrence of medicinal, alien 

and declared weed species. Field guides such as van Wyk et al. (1997), Pooley (1998), van 

Oudshoorn (1999) and Manning (2009) were utilised during the field work. 

Exotic and invasive plant species were categorised according to the framework laid out by 

The Conservation of Agricultural Resources Act (CARA) (Act No. 43 of 1983). CARA defines 

weeds as alien plants, with no known useful economic purpose that should be eradicated. 

Invader plants, also considered by the Act, can also be of alien origin but may serve useful 

purposes as ornamental plants, as sources of timber, or other benefits such as medicinal uses 

(Henderson, 2001). These plants need to be managed and prevented from spreading. 

Invasive species are controlled by the National Environmental Management: Biodiversity Act, 

2004 (Act No. 10 of 2004) - Alien and Invasive Species (AIS) Regulations which became law 

on 1 October 2014. The AIS Regulations list four (4) different categories of invasive species 

that must be managed, controlled or eradicated from areas where they may cause harm to 

the environment, or that are prohibited to be brought into South Africa. 
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Invasive plant species are divided into four categories, namely: 

 Category 1a: Invasive species which must be combatted and eradicated. Any form of 

trade or planting is strictly prohibited. 

 Category 1b: Invasive species which must be controlled and wherever possible, 

removed and destroyed. Any form or trade or planting is strictly prohibited. 

 Category 2: Invasive species, or species deemed to be potentially invasive, in which a 

permit is required to carry out a restricted activity. Category 2 species include 

commercially important species such as pine, wattle and gum trees. 

 Category 3: Invasive species which may remain in prescribed areas or provinces. 

Further planting, propagation or trade, is however prohibited. 

According to van Oudtshoorn (1999), a grass species reacts to grazing in one of two ways: it 

can either become more or less abundant. Table 1 describes the classification of grasses. 

Table 1. Classification of grasses (van Oudtshoorn, 1999) 

Class Description Examples 

Decreasers Grasses that are abundant in good veld, but that decrease 
in number when the veld is overgrazed or undergrazed. 

Themeda triandra, 
Digitaria eriantha 

Increaser 1 Grasses that are abundant in underutilised veld. These 
grasses are usually unpalatable, robust climax species that 
grow without any defoliation 

Hyperthelia dissoluta, 
Trachypogon spicatus 

Increaser 2 Grasses that are abundant in overgrazed veld. These 
grasses increase due to the disturbing effect of overgrazing 
and include mostly pioneer and subclimax species 

Aristida adscensionis, 
Eragrostis rigidor 

Increaser 3 Grasses that are commonly found in overgrazed veld. 
These are usually unpalatable, dense climax grasses 

Sporobolus africanus, 
Elionurus muticus 

Invaders All plants that are not indigenous to an area. These plants 
are mostly pioneer plants and are difficult to eradicate 

Arundo donax 

8.2 Mammals 

A mammal site visit was conducted in July 2018, and during this visit, the observed and 

presence of mammals associated with the recognized habitat types of the study site were 

recorded during the day. No night surveys were undertaken. Adjoining properties were also 

scanned for important faunal habitats. During the site visit, mammals were identified by spoor, 

burrow and visual sightings through random transect walks. Locals were also interviewed to 

provide species lists on their properties. 

8.3 Avifauna 

An avifauna site visit was conducted to record the presence of bird species associated with 

the habitat systems on the studied site and to identify possible sensitive areas. The study site 

was surveyed on foot and in the process sightings were recorded through random transects 

walks. Adjoining properties were also scanned for important bird species and/or habitats. Birds 

were identified visually using 10X42 Bushnell Waterproof binoculars, by call and from feathers. 
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Where necessary, identifications were verified using Sasol Birds of Southern Africa (Sinclair 

et al. 2002) and the Chamberlain Guide to Birding Gauteng (Marais and Peacock, 2008).  

8.4 Reptiles 

The reptile assessment was conducted during the day. During the field visit, the observed and 

derived presence of reptiles associated with the recognised habitat types of the study site 

were recorded. This was done with due regard to the known distributions of Southern African 

reptiles. Reptiles were identified by sightings during random transect walks. Possible burrows 

or other reptile retreats were inspected for any inhabitants. Locals were also interviewed to 

provide species lists on their properties. 

8.5 Amphibians 

According to Carruthers (2001), amphibians are extremely sensitive to habitat transformation 

and degradation. The identification technique which was used for this study was frog’s call. 

According to Carruthers (2001), a frog’s call is a reliable means of identifying species. Frog 

calls were compared with pre-recorded calls from Du Preez and Carruthers (2009)’s CD and 

identified from this comparison. According to Waddle (2006), physical searching should take 

place during both day and night, while acoustic surveying took place primarily at night between 

the hours of 18:00 and 21:00. Sampling was conducted on the moist to semi-aquatic areas. 

During this survey; fieldwork was augmented with species lists compiled from personal 

records; data from the South African Frog Atlas Project (SAFAP) (1999-2003) and published 

data. 

9 RESULTS AND DISCUSSION 

9.1 Flora 

9.1.1 Desktop study results 

The proposed development site is located within the 2527DD and 2528CC quarter degree 

squares in terms of the 1:50 000 grid of South Africa. SANBI uses this grid system as a point 

of reference to determine any Red Data plant species or any species of conservation 

importance occurring in South Africa. This can be used to determine the list of species which 

may potentially occur within an area. Table 2 provides details on the Red Data plant species 

which could potentially occur in the study area as they were recorded in 2527DD and 2528CC 

grid cells, in which the proposed development site falls. The definitions of the conservation 

status are provided in Table 3.  
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Table 2. Red Data Plant species recorded in grid cell 2527DD and 2528CC which could potentially occur in the 
study area (SANBI data). 

Family Species Threat 
status 

Growth 
forms 

Acanthaceae Dicliptera magaliesbergensis 
K.Balkwill 

VU Herb, shrub 

Amaryllidaceae Boophone disticha (L.f.) Herb. Declining Geophyte, 
succulent 

Apocynaceae Miraglossum laeve Kupicha Threatened Herb 

Aquifoliaceae Ilex mitis (L.) Radlk. var. mitis Declining Shrub, tree 

Asteraceae Callilepis leptophylla Harv. Declining Herb 

Asteraceae Gnaphalium nelsonii Burtt Davy Rare Herb 

Capparaceae Cleome conrathii Burtt Davy NT Herb 

Fabaceae Melolobium subspicatum Conrath VU Dwarf shrub 

Fabaceae Pearsonia bracteata (Benth.) 
Polhill 

NT Herb 

Gunneraceae Gunnera perpensa L. Declining Herb 

Hyacinthaceae Bowiea volubilis Harv. ex Hook.f. 
subsp. volubilis 

VU Climber 

Hyacinthaceae Drimia sanguinea (Schinz) Jessop NT Geophyte 

Hyacinthaceae Ledebouria atrobrunnea  VU Geophyte 

Hypoxidaceae Hypoxis hemerocallidea Fisch., 
C.A.Mey. & Avé-Lall. 

Declining Geophyte 

Mesembryanthemaceae Lithops lesliei (N.E.Br.) N.E.Br. 
subsp. lesliei 

NT Succulent 

Orchidaceae Brachycorythis conica (Summerh.) 
Summerh. subsp. transvaalensis 
Summerh. 

EN Geophyte, 
herb 

Orchidaceae Habenaria barbertoni Kraenzl. & 
Schltr. 

NT Geophyte 

Orchidaceae Habenaria kraenzliniana Schltr. NT Geophyte 

Orchidaceae Habenaria mossii (G.Will.) 
J.C.Manning 

EN Geophyte 

Orchidaceae Holothrix randii Rendle NT Geophyte 

Proteaceae Leucadendron daphnoides 
(Thunb.) Meisn. 

EN Shrub 

Rosaceae Prunus africana  VU Tree 

Scrophulariaceae Freylinia tropica S.Moore Rare Shrub 

Zamiaceae Encephalartos laevifolius Stapf & 
Burtt Davy 

CR Shrub 

Zamiaceae Encephalartos longifolius (Jacq.) 
Lehm. 

NT Shrub 

Note: CR=Critically Endangered, EN=Endangered, VU=Vulnerable; NT=Near Threatened 

 

Table 3. Definitions of Red Data status (Raimondo et al. 1999) 

Symbol Status Description 

CR Critically 
Endangered 

A taxon is Critically Endangered when the best available evidence 
indicates that it meets any of the five International Union for 
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Symbol Status Description 

Conservation of Nature (IUCN) criteria for Critically Endangered, 
and is therefore facing an extremely high risk of extinction in the 
wild. 

EN Endangered A taxon is Endangered when the best available evidence indicates 
that it meets any of the five IUCN criteria for Endangered, and is 
therefore facing a very high risk of extinction in the wild. 

VU Vulnerable A taxon is Vulnerable when the best available evidence indicates 
that it meets any of the five IUCN criteria for Vulnerable and it is 
therefore considered to be facing a high risk of extinction in the wild. 

NT Near Threatened A taxon is Near Threatened when available evidence indicates that 
it is close to meeting any of the five IUCN criteria for Vulnerable, 
and is therefore likely to qualify for a threatened category in the near 
future. 

N/A Declining A taxon is Declining when it does not meet any of the five IUCN 
criteria and does not qualify for the categories Critically 
Endangered, Endangered, Vulnerable or Near Threatened, but 
there are threatening processes causing a continuing decline in the 
population. 

9.1.2 Plant species recorded on the proposed development site 

At the time of the specialist visit, the general aspect on the site was one of severe degradation 

and habitat fragmentation, primarily on account of project area situated in an existing Waste 

water Treatment works. As a consequence of the high levels of disturbances, the dominant 

habitat structure comprised primarily of weeds and/or alien invasive plant species. All of the 

plant species recorded on the proposed development site are listed in Table 4 below.  

Table 4. Plant species recorded on the proposed site  

Scientific Name Common name Ecological 
status 

Form 

Acacia karroo (Vachellia karroo) Sweet thorn Medicinal Tree 

Acacia mearnsii  Black Wattle Invader 2 Tree 

Acacia melanoxylon Australian blackwood Category 1b Tree 
Aloe greatheadii var. davyana  Spotted aloe Medicinal Succulent 

Aloe transvaalensis (=A. zebrina) Zebra leaf aloe Medicinal Succulent 

Alternanthera pungens Khakhiweed Weed Herb 

Amaranthus hybridus Pigweed Weed Herb 

Araujia sericifera Moth catcher Category 1b Climber 

Argemone ochroleuca subsp. 
ochroleuca 

White-flowered Mexican 
poppy 

Category 1b Herb 

Artemisia afra African wormwood  Herb 

Asparagus laricinus Bergkatbos 
 

Herb 

Bauhinia (Phanera) variegata Orchid tree Invader 3 Tree 
Berkheya setifera  Buffalo-tongue Berkheya Medicinal Herb 

Bidens pilosa  Common Black-jack Weed Herb 

Bidens formosa Cosmos Weed Herb 

Bulbostylis burchellii Joang-Ba-Nokana  Sedge 

Brachiaria serrata Red top grass  Grass 
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Scientific Name Common name Ecological 
status 

Form 

Brachychiton populneus Kurrajong  Exotic Tree 

Celtis africanus  White Stinkwood  Tree 

Chenopodium album Lamb's Quarters  Herb 

Cupressus glabra Arizona Smooth Bark 
Cypress  

Exotic Tree 

Cirsium vulgare Scotch thistle Category 1b Herb 

Conyza bonariensis    Weed Herb 

Cortaderia selloana Pampas grass Invader 1 Grass 
Cymbopogon excavatus Broad-Leaved Turpentine 

Grass 
Increaser 1 Grass 

Cynodon dactylon  Couch Grass Increaser 2 Grass 

Datura stramonium Jimson weed Category 1b Herb 

Datura ferox  Long Spined Thorn Apple Category 1b Herb 

Digitaria eriantha  Common Finger Grass Decreaser Grass 

Elionurus muticus Elsgras  Grass 

Eragrostis gummiflua  Gum Grass Increaser 2 Grass 

Eragrostis plana Fan Love Grass  Grass 

Eriobotrya japonica Loquat Invader 3 Tree 

Eucalyptus camaldulensis River Red Gum Invader 2 Tree 

Flaveria bidentis Smelter's bush Category 1b Herb 

Gomphocarpus physocarpus Balloon milkweed Medicinal Shrub 

Gymnosporia buxifolia Common spikethorn  Shrub 

Hibiscus trionum Bladder Hibiscus Medicinal Herb 

Hyparrhenia hirta  Common Thatching Grass Increaser 1 Grass 

Hypochaeris radicata  Hairy wild lettuce Weed Herb 

Imperata cylindrica Cogon grass  Grass 

Leonotis leonurus  Wild Dagga Medicinal Herb 

Lippia javanica Lemon Bush Medicinal Herb 

Melia azedarach  Persian Lilac/Syringa Category 1b Tree 

Melinis repens  Natal Red Top Increaser 2 Grass 

Morus alba White mulberry Category 3 Tree 

Nicotiana glauca Wild tobacco Category 1b Tree 

Olea europaea Wild olive Medicinal Tree 

Opuntia ficus-indica Prickly pear cactus Category 1b Succulent 

Pachycarpus schinzianus Cream cups Medicinal Shrub 

Peltophorum africanum Weeping wattle  Tree 

Persicaria lapathifolia Spotted knotweed Exotic Herb 

Pinus patula  Patula Pine Invader 2 Tree 

Plantago major Broadleaved Ribwort Weed/Medicinal Herb 

Phragmites australis Common reed Decreaser Reed 

Prunus persica Peach tree Exotic Tree 
Populous x canescens Grey poplar  Invader 3 Tree 

Populus deltoides Match poplar Invader 3 Tree 

Populus nigra  Black poplar Invader 2 Tree 
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Scientific Name Common name Ecological 
status 

Form 

Quercus robur English oak Exotic Tree 
Ricinus communis Caster-oil plant Category 1b Shrub 

Rumex crispus Curly Dock Invader 3 Herb 

Salix babylonica  Weeping Willow Invader 2 Tree 

Scirpoides burkei   Sedge 

Schoenoplectus corymbosus   Sedge 

Searsia lancea Karee  Tree 

Setaria sphacelata var. sphacelata Common Bristle Grass Decreaser Grass 

Sida cordifolia   Medicinal Herb 

Sporobolus africanus  Ratstail Dropseed Increaser 3 Grass 

Sonchus asper Spiny sowthistle Weed Shrub 

Solanum panduriforme Poison Apple  Herb 

Solanum mauritianum Bugweed Category 1b Shrub 

Solanum sisymbriifolium Sticky nightshade Category 1b Shrub 

Tagetes minuta  Tall Khaki Weed Weed Herb 

Tecoma stans Yellow bells Category 1b Tree 
Themeda triandra  Red Grass Decreaser Grass 

Tipuana tipu Pride of Bolivia  Invader 3 Tree 

Typha capensis Bulrush  Aquatic 
herb 

Urochloa mosambicensis Bushveld signal grass  Grass 

Verbena bonariensis  Tall Verbena Weed Shrub 

Verbena brasiliensis    Weed Herb 

Zinnia peruviana Redstar zinnia Exotic Herb 

Xanthium strumarium Large Cocklebur Category 1b Herb 

Xysmalobium undulatum var. 
undulatum   

Milkwort  Herb 

Zea mays Maize  Herb 

 

9.1.3 Alien invasive species recorded on the proposed site 

Alien invader plants are species that are of exotic, non-native or of foreign origin that typically 

invade undeveloped or disturbed areas. Invaders are a threat to our ecosystem because by 

nature they grow fast, reproduce quickly and have high dispersal ability (Henderson, 2001). 

This means that invader plants and seeds spread rapidly and compete for the growing space 

of our own indigenous plants. If these invader plants out-compete indigenous plants there is 

a shift in the species composition of the area and the change in our plant communities causes 

a decline in species richness and biodiversity (Henderson, 2001). Many factors allow alien 

invasive plants to succeed, particularly the absence of their natural enemies. This makes it 

difficult to control invasive plants without bringing in natural enemies and eliminating the high 

competition they have over the indigenous vegetation (Bromilow, 2010). Alien invasive plant 

species within the study area were observed to occur in clumps, scattered distributions or as 

single individuals on site. Invader and weed species must be controlled to prevent further 
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infestation. It is recommended that all individuals of invader species (Especially Category 1b) 

must be removed and eradicated (Henderson, 2001). Infestation by invasive plant alien 

species compromises the ecological integrity of grassland ecosystems, affecting their species 

composition, vegetation structure and ecological processes (SANBI, 2013). Species such as 

Cirsium vulgare (Figure 11), Datura stramonium (Figure 12), Solanum mauritianum (Figure 

13) and Xanthium strumarium (Figure 14) (Category 1b) were common in the study area.  

 

Figure 11. Alien plant species Cirsium vulgare recorded on Dam 02 area 

 

Figure 12. Alien plant species Datura stramonium recorded on the proposed Sludge Handling Area 
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Figure 13. Alien plant species Solanum mauritianum recorded along the Berm area 

 

 
Figure 14. Alien plant Solanum sisymbrifolium recorded on Dam 02 area 
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The proposed sludge handling area consists of both alien vegetation and indigenous 

vegetation. Almost the entire site is encroached by alien vegetation with approximately 

0.313Ha consisting of indigenous vegetation (blue) (Figure 15). 

 

Figure 15. The distribution of indigenous vegetation on the proposed sludge handling area 

However, National Environmental Management Act 107 of 1998 (NEMA) defines “indigenous 

vegetation” as “vegetation consisting of indigenous plant species occurring naturally in an 

area, regardless of the level of alien infestation and where the topsoil has not been lawfully 

disturbed during the preceding ten years”. Nemai Consulting’s communication with the 

Gauteng Department of Agriculture and Rural Development (GDARD) in April 2016 regarding 

the above definition and alien plants had the following response. 

“The Regulations have definition and Indigenous Vegetation (IV) is defined as just that, IV 

regardless of the level of alien infestation. By implication, when you clear 99% of alien and 1% 

of IV, you have cleared IV”. 

Due to several alien plant species recorded on site, an Alien Plant Eradication Programme 

must be developed in order to ensure that the Applicant/Contractor implements suitable 

methods during the construction phase in order to limit the introduction and spread of alien 

invasive plant species. Alien plants should be continually removed and managed, preferably 

mechanically and not chemically so as to have minimal ecological and biological impacts. 
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9.1.4 Threatened Species, Species of Conservation Concern and Medicinal Plants 
recorded on the proposed site 

According to the National Environmental Management Biodiversity Act 2004 (Act No. 10 of 

2004 as amended), there is a dire need to conserve biodiversity in each Province and as such, 

all natural and/or indigenous resources must be utilised sustainably. At the project area, there 

are a number of plants that are used to provide medicinal products (Table 4). In some cases 

there is merit in protecting or translocating them before the proposed development 

commences. While many of these plants are indigenous or exotic weeds that have medicinal 

value (and for which no action is necessary with respect to conservation), their economic value 

means that they are considered to be in need of protection. 

According to the South African Red Data list categories done by SANBI (Figure 16), 

threatened species are species that are facing a high risk of extinction. Any species classified 

in the IUCN categories Critically Endangered, Endangered or Vulnerable is a threatened 

species. Species of conservation concern are species that have a high conservation 

importance in terms of preserving South Africa's high floristic diversity and include not only 

threatened species, but also those classified in the categories Extinct in the Wild (EW), 

Regionally Extinct (RE), Near Threatened (NT), Critically Rare, Rare, Declining and Data 

Deficient - Insufficient Information (DDD). 

 

Figure 16. South African Red data list categories (SANBI) 
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During the field survey, no threatened or plant species of conservation concern plant species 

were observed on the study area.  

9.1.5 Habitat available for species of conservation importance 

Data sourced from the SANBI website indicates there are plant species on the Red Data List 

that are known to occur in or surrounding the project area. These species and their probability 

of occurrence are indicated in Table 5 below. The probability of occurrence is based on the 

suitable habit where the species is likely to occur. 
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Table 5. Red Listed plant species which are known to occur in the general vicinity of the project area (Pfab and Victor, 2002). 

Species Threat 
status 

Suitable habitat Probability 
of 
Occurrence 

Dicliptera magaliesbergensis 
K.Balkwill 

VU Riverine forest and bush Low 

Boophone disticha (L.f.) Herb. Declining Dry grassland and rocky areas Low 

Miraglossum laeve Kupicha Threatened Terrestrial Low 

Ilex mitis (L.) Radlk. var. mitis Declining River banks, stream beds, evergreen forests. Low 

Callilepis leptophylla Harv. Declining Grassland or open woodland, often on rocky outcrops or rocky hillslopes. Low 

Gnaphalium nelsonii Burtt Davy Rare Seasonally wet places in grassland and savanna, and along dry watercourses. Low 

Cleome conrathii Burtt Davy NT On stony slopes, usually on sandy soil, open to closed deciduous woodland, 
quartzites, red sandy soil, all aspects, 1515m. 

Low 

Melolobium subspicatum Conrath VU Grassland, often associated with dolomite Low 

Pearsonia bracteata (Benth.) 
Polhill 

NT Plateau grassland. Low 

Gunnera perpensa L. Declining In cold or cool, continually moist localities, mainly along upland streambanks. Low 

Bowiea volubilis Harv. ex Hook.f. 
subsp. volubilis 

VU Shady places, steep rocky slopes and in open woodland, under large boulders in 
bush or low forest. 

Low 

Drimia sanguinea (Schinz) Jessop NT Open veld and scrubby woodland in a variety of soil types. Low 

Ledebouria atrobrunnea  VU Foothills of the Magaliesberg, on quartzite Low 

Hypoxis hemerocallidea Fisch., 
C.A.Mey. & Avé-Lall. 

Declining Grassland and mixed woodland. Low 

Lithops lesliei (N.E.Br.) N.E.Br. 
subsp. lesliei 

NT Primary habitat appears to be the arid grasslands in the interior of South Africa 
where it usually occurs in rocky places, growing under the protection of 
surrounding forbs and grasses 

Low 

Brachycorythis conica (Summerh.) 
Summerh. subsp. transvaalensis 
Summerh. 

EN Short grasslands, hillsides, on sandy gravel overlying dolomite, sometimes also on 
quartzites; occasionally open woodland; 1000 - 1705m. 

Low 

Habenaria barbertoni Kraenzl. & 
Schltr. 

NT In grassland on rocky hillsides. Low 



 Northern Wastewater Treatment Works Desludging at Dam 02 
Terrestrial Ecology Assessment Report 

 

 
 
 

Page 26 

August 2018 

 

Species Threat 
status 

Suitable habitat Probability 
of 
Occurrence 

Habenaria kraenzliniana Schltr. NT Terrestrial in stony, grassy hillsides, recorded from 1000 to 1400m. Low 

Habenaria mossii (G.Will.) 
J.C.Manning 

EN Open grassland on dolomite or in black sandy soil Low 

Holothrix randii Rendle NT Grassy slopes and rock ledges, usually southern aspects. Low 

Leucadendron daphnoides 
(Thunb.) Meisn. 

EN Most prominent in Boland Granite Fynbos. Low 

Prunus africana  VU It is confined to evergreen forests from near the coast to the mist belt and 
montane forests in KwaZulu-Natal, Eastern Cape, Swaziland, Mpumalanga, 
Zimbabwe and tropical Africa. 

Low 

Freylinia tropica S.Moore Rare Riverbanks and stream sides, 1800 m. Low 

Encephalartos laevifolius Stapf & 
Burtt Davy 

CR Steep, rocky slopes in mistbelt grassland, 1 300-1 500 m. Low 

Encephalartos longifolius (Jacq.) 
Lehm. 

NT Steep rocky slopes in dense thicket Low 
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9.2 Fauna 

The assessment of faunal presence is based on the presence / absence of mammals, birds, 

reptiles and amphibians found at the proposed area. The assessment determined the current 

status of threatened animal species occurring, or likely to occur within the project area, 

describing the available and sensitive habitats. Faunal data was obtained during a field survey 

of the proposed development, which was carried out on foot. The data was supplemented by 

previous surveys conducted in the area and similar habitats, literature investigations, and 

historic data. Different habitats were explored to identify any sensitive or endangered species. 

Mammal nomenclature is referred to using Stuart and Stuart (1998), Skinner and Chimimba 

(2005), Friedman and Daly (2004); bird names by Hockey et al. (2005), Taylor et al. (2015); 

reptile names by Branch (1988), Branch (2001), Bates et al. (2014) and amphibian names by 

Minter et al. (2004). 

9.2.1 Mammals 

9.2.1.1 Desktop survey results 

The potential Red Data mammal species that could be found on the proposed development 

site are those which have been recorded in the grid cells 2527DD and 2528CC (ADU, 2018) 

(Table 6). Mammal species such as Roan Antelope, Sable Antelope, African wild dog, 

Hartmann's Zebra, Cheetah, Leopard and Brown Hyena were excluded from assessment as 

they are restricted to the protected or conservation areas. Due to the habitat disturbances, 

fragmentations and human activities, the list is likely to overestimate the occurrence of 

mammal species in the area and thus should be viewed with a degree of caution. 

Table 6. Red Data Listed mammal species which could potentially occur in the proposed site (Child et al. 2016). 

Family Scientific name Common name Red list category 

Bovidae Hippotragus equinus Roan Antelope Endangered  

Bovidae Hippotragus niger niger Sable Antelope Vulnerable  

Canidae Lycaon pictus African wild dog Endangered  

Equidae Equus zebra hartmannae Hartmann's Zebra Vulnerable  

Erinaceidae Atelerix frontalis Southern African Hedgehog Near Threatened  

Felidae Acinonyx jubatus Cheetah Vulnerable  

Felidae Leptailurus serval Serval Near Threatened  

Felidae Panthera pardus Leopard Vulnerable  

Hipposideridae Cloeotis percivali 
Percival's Short-eared Trident 
Bat 

Endangered  

Hyaenidae Hyaena brunnea Brown Hyena Near Threatened 

Muridae Otomys auratus Southern African Vlei Rat Near Threatened  

Mustelidae Aonyx capensis African Clawless Otter Near Threatened  

Vespertilionidae 
Pipistrellus (Pipistrellus) 
rusticus 

Rusty Pipistrelle Near Threatened 
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9.2.1.2 Mammals recorded on the proposed site 

Almost the entire proposed site has been transformed, largely due to study area being situated 

in developed environment. This habitat transformation, together with elevated human 

presence and impacts such as disturbance, has negatively impacted on large mammal 

occurrence, particularly ungulates and predators. Table 7 lists five mammal species recorded 

during the survey. Mammals recorded were common and are of no conservation importance 

in the area. 

Table 7. Mammal species recorded in the study area 

Scientific name English name Status 

Rattus rattus House rat Least concern 

Rhabdomys pumilio Xeric Four-striped Grass Mouse Least concern 

Lepus saxatilis Scrub Hare Least concern 

Cryptomys hottentotus  Southern African Mole-rat Least concern 

Cynictis pencillata Yellow Mongoose Least concern 

 

9.2.1.3 Habitat available for species of conservation importance 

Data sourced from Virtual Museum of African Mammals (ADU, 2018) indicates that there are 

mammal species of conservation concern which are known to occur in the general vicinity of 

the site. Table 8 below indicates the suitable habitat together with the probability of 

occurrence. The probability of occurrence is based on the presence of suitable habit where 

the species are likely to occur. 
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Table 8. Red Data Listed mammal species which could potentially occur in the proposed development site, with suitable habitat and the probability of occurrence 

Common name Red list category Suitable habitat Probability of 
occurrence 

Southern African Hedgehog Near 
Threatened  

Prefers grass and Bushveld that is not too damp and with a good covering of leaves and 
other debris. They have generally been recorded from scrub brush, western Karoo, 
grassland and suburban gardens 

Low 

Serval Near 
Threatened  

A Serval's habitat ranges from tall grasslands, savannas, woods, brushes, forests and 
marsh. 

Low 

Percival's Short-eared Trident 
Bat 

Endangered  Occurs in savannah and woodland areas where there is sufficient cover in the form of caves 
and mine tunnels for day roosting 

Low 

Southern African Vlei Rat Near 
Threatened  

This species is associated with mesic grasslands and wetlands within alpine, montane and 
sub-montane regions, typically occurring in dense vegetation in close proximity to water 

Low 

African Clawless Otter Near 
Threatened  

Cape Clawless Otters are predominantly aquatic and seldom found far from permanent 
water. Fresh water is an essential habitat requirement, not only for drinking but also for 
rinsing their fur. 

Low 

Rusty Pipistrelle Near 
Threatened 

This species has been recorded from savanna woodland, and both dry and moist savanna 
habitats. Animals have been reported roosting in tree crevices, under bark and in old 
buildings 

Low 
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9.2.2 Avifauna 

9.2.2.1 Desktop survey results 

The Important Bird and Biodiversity Areas (IBBA) Programme is a BirdLife International 

initiative to conserve important bird species and their habitats. It also identifies and works to 

conserve a network of sites critical for the long-term survival of bird species that are globally 

threatened, have a restricted range and are restricted to specific biomes/vegetation types. As 

previously mentioned, the study area falls within the Grassland biome and this biome is 

considered as a home to 52 of the 122 IBA in South Africa (O’ Connor and Bredenkamp, 

1997). Eight Hundred and Forty Seven bird species occur in South Africa, with over 15% of 

South African bird species threatened with extinction, mainly due to loss of suitable habitat. It 

is therefore important to manage a network of South African IBAs to conserve threatened, 

endemic, biome restricted and congregatory birds. Several Conservation and planning tools 

were consulted for relevancy of this the project and the project area just falls outside of the 

Magaliesberg IBA (Figure 17).  

 

 

Figure 17. IBA in relation to the proposed development site 

According to the Southern African Bird Atlas Project 2 (SABAP 2), a list of threatened bird 

species occur in 2527DD and 2528CC grid cells (Table 8).  
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Table 9. Red Data Bird species recorded in cell 2527DD and 2528CC which could occur in the study area (Taylor 
et al. 2015) 

Common Name Genus Species Red List Category 

Half-collared Kingfisher Alcedo  semitorquata Near Threatened 

African Grass-Owl Tyto capensis Vulnerable 

White-bellied Korhaan Eupodotis senegalensis Vulnerable 

Blue Crane Anthropoides paradiseus Near Threatened 

African Finfoot Podica senegalensis Vulnerable 

Cape Vulture Gyps  coprotheres Endangered 

White-backed Vulture Gyps  africanus Critically endangered 

African Marsh-Harrier Circus  ranivorus Endangered 

Martial Eagle Polemaetus  bellicosus Endangered 

Secretarybird Sagittarius serpentarius Vulnerable 

Lanner Falcon Falco biarmicus Vulnerable 

Caspian Tern Hydroprogne  caspia Vulnerable 

Greater Flamingo Phoenicopterus  roseus Near Threatened 

Black Stork Ciconia  nigra Vulnerable 

Marabou Stork Leptoptilos  crumenifer Near Threatened 

Yellow-billed Stork Mycteria  ibis Endangered 

9.2.2.2 Field work results 

A numbers of bird species in South Africa have declined mainly due to massive habitat 

transformation and degradation as well as increased levels of human disturbances, extensive 

habitat transformation due to mining, industrial and commercial and agricultural activities. 

Human activities have transformed grasslands in South Africa to a point where few pristine 

examples exist (Low and Rebelo, 1996). Factors such as increased pasture management 

(overgrazing), decrease in grassland management due to frequent fires and land-use 

alteration (urbanisation) also contribute in the decline of species. More intensive surveys 

conducted over longer periods over several seasons are required in order to ascertain the 

current status of the above-mentioned threatened bird species on and surrounding the site. 

Many avifaunal species are adaptable as they are habitat generalists and can therefore 

accommodate a certain degree of habitat degradation and transformation (Harrison et al. 

1997). Other species are extremely habitat specific and have to rely on certain habitat units 

for breeding, hunting or foraging and roosting. Habitat-specific species are sensitive to 

environmental change, with destruction of habitat being the leading cause of species decline 

worldwide (Barnes, 2000). Due to high levels of human disturbances; the site offers limited 

suitable habitat for any larger terrestrial birds as well as certain smaller raptor species. Bird 

species such as herons, bishops, weavers, cisticolas and warblers will breed in the reeds 

growing on the banks of the dam (Figure 18) and will also feed on insects that live within the 

reeds. Many of these bird species make use of the thorny nature of these trees to build their 

nests (Figure 19). 
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Figure 18. Common reeds provide nesting sites for bird species such as weavers and bishops 

 

Figure 19. Nests on the Acacia karroo tree near Dam 02 

Twenty-Five (25) bird species (Table 10) were recorded during the field survey. Species 

recorded were common and widespread and typical of Grassland environment. No Red Data 

bird species associated with the project area were recorded. Bird species such as Black-

headed Heron (Figure 20), Blacksmith Lapwing (Plover) (Figure 21), Hadeda Ibis (Figure 
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22), Black-shouldered Kite (Figure 23) and Crowned Lapwing (Plover) (Figure 23) were 

recorded in abundance on the proposed site. 

Table 10. Bird species recorded along the proposed site 

Species 
number 

Common name Scientific name 

58 Reed Cormorant Phalacrocorax africanus  

60 African Darter  Anhinga rufa 

63 Black-headed Heron Ardea melanocephala 

71 Cattle Egret  Bubulcus ibis 

91 African Sacred Ibis  Threskiornis aethiopicus 

94 Hadeda Ibis  Bostrychia hagedash 

102 Egyptian Goose  Alopochen aegyptiaca 

127 Black-shouldered Kite  Elanus caeruleus 

203 Helmeted Guineafowl  Numida meleagris 

255 Crowned Lapwing (Plover)  Vanellus coronatus 

258 Blacksmith Lapwing (Plover)  Vanellus armatus 

260 African Wattled Lapwing (Plover) Vanellus senegallus 

352 Red-eyed Dove Streptopelia semitorquata  

354 Cape turtle-Dove Streptopelia capicola 

355 Laughing Dove Streptopelia senegalensis 

548 Pied Crow Corvus albus 

568 Red-eyed Bulbul Pycnonotus nigricans 

596 African (Common) Stonechat Saxicola torquatus 

664 Zitting Cisticola Cisticola juncidis 

732 Common Fiscal (Fiscal Shrike) Lanius collaris 

758 Common (Indian) Myna  Acridotheres zeylonus 

801 House Sparrow Passer domesticus 

814 Southern Masked-Weaver  Ploceus velatus 

824 Southern Red Bishop Euplectes orix 

832 Long-tailed Widowbird  Euplectes progne 
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Figure 20. Black-headed Heron on site 

 

 

Figure 21. Blacksmith Lapwing (Plover) on site 
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Figure 22. Hadeda Ibis on site 

 

 

Figure 23. Black-shouldered Kite on site 
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Figure 24. Crowned Lapwing (Plover) on site 

 

9.2.2.3 Habitat requirements for Red Data bird species 

Data sourced from SABAP 1, Harrison et al. (1997), Barnes (2000), SABAP2 and Tarboton et 

al. (1987) indicated bird species on the Red Data List that are known to occur on grid cells 

2527DD and 2528CC; as well as their probability of occurrence (indicated in Table 11). The 

probability of occurrence is based on the presence of suitable habit where the species is likely 

to occur.  
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Table 11. Red Data Bird species recorded in grid cells 2527DD and 2528CC which could potentially occur in the study area (SABAP 1) (Harrison et al. (1997), Barnes (2000), 
SABAP2, Tarboton et al. (1987) and Taylor et al. (2015) 

Common Name Species Red List Category Suitable habitat Probability 
of 
Occurrence 

Half-collared Kingfisher Alcedo semitorquata Near Threatened Fast-flowing streams with clear water and well-wooded 
banks 

Low 

African Grass-Owl Tyto capensis Vulnerable This species occurs predominately in rank grass, typically 
but not always at fairly high altitudes. It breeds mainly in 
permanent and seasonal vleis, which it vacates while 
hunting or during post-breeding. Prefers permanent or 
seasonal vleis and vacates the latter when these dried up 
or are burnt 

Low 

White-bellied Korhaan Eupodotis senegalensis Vulnerable It prefers fairly tall, dense grassland, especially sour and 
mixed grassland, in open or lightly wooded, undulating to 
hilly country. In winter, occasionally on modified pastures 
and burnt ground. 

Low 

Blue Crane Anthropoides paradiseus Near Threatened This crane breeds in dry grasslands at high elevations 
where there is less disturbance. They may roost and breed 
in wetlands if available and some individuals prefer to nest 
in arable and pastureland. 

Low 

African Finfoot Podica senegalensis Vulnerable Generally prefers quiet wooded watercourses bordered by 
dense riparian vegetation, largely avoiding fast-flowing and 
stagnant rivers. It is a rarely seen bird because of its habits 
and habitat. 

Low 

Cape Vulture Gyps coprotheres Endangered Inhabits open grassland, savanna and shrubland, and is 
often found roosting on crags in mountainous regions 

Low 

White-backed Vulture Gyps africanus Critically endangered It generally prefers arid savanna with scattered trees, such 
as Mopane (Colosphermum mopane), largely avoiding 
forests, deserts, treeless grassland and shrubland. 

Very Low 

African Marsh-Harrier Circus ranivorus Endangered This species breeds and forages in wetland habitats 
including marshes, floodplains, reed beds and lake 
margins 

Low 

Martial Eagle Polemaetus bellicosus Endangered The Martial Eagle is to be found in the savannah and 
thornbush areas of Africa south of the Sahara, from 
Senegal to Somalia and south to the Cape. It is also found 

Low 
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Common Name Species Red List Category Suitable habitat Probability 
of 
Occurrence 

in open plains and semi-desert country, but not frequenting 
forest, although it occasionally breeds in forests on the 
edge of open country 

Secretarybird Sagittarius serpentarius Vulnerable Prefers open grassland with scattered trees, shrubland, 
open Acacia and Combretum savannah. Restricted to 
large conservation areas in the region. Avoids densely 
wooded areas, rocky hills and mountainous areas. 

Low 

Lanner Falcon Falco biarmicus Vulnerable Usually inhabiting open country, the Lanner Falcon can be 
found in a wide range of habitats ranging from extreme 
desert to wet, forested mountains up to elevations of 5,000 
metres. The species can be found in Eucalyptus stands in 
southern Africa and even in urban areas, as long as there 
are open or lightly wooded areas nearby for hunting, 
though it tends to avoid heavily forested or very wet areas 

Low 

Caspian Tern Hydroprogne caspia Vulnerable It generally prefers sheltered bays, estuaries and large 
inland water bodies, especially dams and saline pans. 

Very Low 

Greater Flamingo Phoenicopterus roseus Near Threatened It generally prefers coastal mudflats, inland dams, sewage 
treatment works, small temporary pans and river mouths, 
while it exclusively breeds at recently flooded, large 
eutrophic shallow salt pans. 

Very Low 

Black Stork Ciconia nigra Vulnerable It can occupy almost any type of wetland, such as pans, 
rivers, flood plains, ponds, lagoons, dams, swamp forests, 
mangrove swamps, estuaries, tidal mudflats and patches 
of short grass close to water. 

Low 

Marabou Stork Leptoptilos crumenifer Near Threatened It generally prefers open semi-arid habitats and wetlands, 
such as pans, dams and rivers. 

Low 

Yellow-billed Stork Mycteria ibis Endangered Associated with water – dams, wetlands, rivers, marshes, 
even small pools. 

Low 
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9.2.3 Reptiles 

9.2.3.1 Desktop survey results 

According to the data sourced from the South African Reptile Conservation Assessment 

(accessed at http://sarca.adu.org.za), only one Red Data reptile species is known to occur in 

the 2527DD and 2528CC grid cells, namely Striped Harlequin Snake (Homoroselaps dorsalis).  

9.2.3.2 Reptiles recorded on site 

Only two reptile species were noted on site, these being the Nile monitor (Varanus niloticus) 

(Figure 25) and Montane Speckled Skink (Trachylepis punctatissima). According to Branch 

(1988), Nile monitor is found in rivers, pans and major lakes. Montane Speckled Skink is found 

in a variety of habitats, wet and dry, from grassland and savanna to shrubland, including rock 

outcrops (Branch, 1998). The two species recorded are listed as Least concern and are not 

considered to be of significant importance from a conservation perspective.  

 

Figure 25. A dead Nile monitor recorded on site 

9.2.3.3 Habitat requirements for Red Data reptile species  

According to Branch (1988), the conservation status of the Striped Harlequin Snake 

(Homoroselaps dorsalis) is Rare. This South African endemic species has been recorded from 

scattered localities (Branch, 1988) and populations appear to be highly fragmented and 

localized. In Gauteng province, the species is associated exclusively with grasslands, and 

does not appear to tolerate disturbance of this habitat. The species is known to feed 

exclusively on thread snakes (Leptotyphlops sp.), which in turn, are normally associated with 

termite activity and termite mounds in grasslands (Jacobsen, 2005). According to the habitat 

http://sarca.adu.org.za/
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description (moribund/old termite mounds and scattered loose rock) provided for this species 

by Broadley (1983) and Branch (1988), suitable habitat does not exists on the project area. 

The high levels of human presence and associated disturbances on site could have a 

detrimental impact on remaining reptile species especially snake species in the area. 
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9.2.4 Amphibians 

Amphibians are an important component of South Africa’s exceptional biodiversity and are 

worthy of both research and conservation effort. This is made additionally relevant by 

international concern over globally declining amphibian populations, a phenomenon currently 

undergoing intensive investigation but is still poorly understood (Wyman, 1990 and Wake, 

1991). This decline seems to have worsened over the past 25 years and amphibians are now 

more threatened than either mammals or birds, though comparisons with other taxa are 

confounded by a shortage of reliable data. Amphibians are an important component of South 

Africa’s exceptional biodiversity (Siegfried, 1989) and are worthy of both research and 

conservation effort. 

9.2.4.1 Desktop survey results 

Frogs and tadpoles are good species indicator on water quality, because they have 

permeable, exposed skins that readily absorb toxic substances. Tadpoles are aquatic and 

greatly exposed to aquatic pollutants (Blaustein, 2003). The presence of amphibians is also 

generally regarded as an indication of intact ecological functionality and therefore construction 

activities within these habitat units should be undertaken in an ecologically-sensitive manner. 

According to Frog Atlas of Southern Africa (ADU, 2018), the Giant Bullfrog (Pyxicephalus 

adspersus) is the only frog species of conservation concern which could potentially be found 

in the study area. The Giant Bullfrog has been chosen as a flagship species for the grassland 

eco-region (Cook, 2007).  

9.2.4.2 Field work results 

The non-perennial rivers on site (Figure 26) were highly polluted and during the field 

assessment, no frog species were recorded in the project area. 

  

Figure 26. The non-perennial river on site  
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9.2.4.3 Habitat requirements for Red Data amphibian species 

One frog species of conservation concern which could potentially be found in the study area 

is the Giant Bullfrog (Pyxcicephalus adspersus). This species usually breeds within the 

Grassland biome, but also has been shown to breed within savanna wetlands. According to 

the IUCN Red List category (Minter et al. 2004), this species is currently assigned a Near 

Threatened status. Globally, it is listed as Least Concern (du Preez and Cook, 2004). 

According to Gauteng C-Plan (2011), the Giant Bullfrog species is not truly Near Threatened 

in South Africa and the most recent evaluation of the status of the Giant Bullfrog in December 

2009 did not consider the species sufficiently threatened to be listed as Near Threatened (Prof. 

Louis du Preez). As per the C-Plan approach, the conservation of the Giant Bullfrog and of 

amphibians in general will be met by the protected area network as well as the designation of 

priority habitats i.e., pans or quaternary catchments, with associated restrictions on land use. 

Bullfrogs emerge from their underground burrows in years of sufficient rainfall and return to 

their burrows soon after breeding (Cook, 2007). Habitat fragmentation and transformation 

arising from urbanisation are leading causes of frog population declines and the most suitable 

bullfrog habitats have been transformed in the highly urbanised province of Gauteng province. 

No suitable habitat for this species was found on site.  

10 ENVIRONMENTAL IMPACT ASSESSMENT 

10.1  Methodology 

All impacts are analysed in the section to follow (Table 12) with regard to their nature, extent, 

magnitude, duration, probability and significance. The following definitions apply: 

Nature (Status) 

The project could have a positive, negative or neutral impact on the environment. 

 

Extent 

 Local – extend to the site and its immediate surroundings. 

 Regional – impact on the region but within the province. 

 National – impact on an interprovincial scale. 

 International – impact outside of South Africa. 

 

Magnitude 

Degree to which impact may cause irreplaceable loss of resources. 

 Low – natural and social functions and processes are not affected or minimally 
affected. 

 Medium – affected environment is notably altered; natural and social functions 
and processes continue albeit in a modified way. 

 High – natural or social functions or processes could be substantially affected 
or altered to the extent that they could temporarily or permanently cease. 



 Northern Wastewater Treatment Works Desludging at Dam 02 
Terrestrial Ecology Assessment Report 

 

 
 
 

Page 43 
August 2018 

 

 

Duration 

 Short term – 0-5 years. 

 Medium term – 5-11 years. 

 Long term – impact ceases after the operational life cycle of the activity either 
because of natural processes or by human intervention. 

 Permanent – mitigation either by natural process or by human intervention will 
not occur in such a way or in such a time span that the impact can be 
considered transient. 

 

Probability 

 Almost certain – the event is expected to occur in most circumstances. 

 Likely – the event will probably occur in most circumstances. 

 Moderate – the event should occur at some time. 

 Unlikely – the event could occur at some time. 

 Rare/Remote – the event may occur only in exceptional circumstances. 

 

Significance 

Provides an overall impression of an impact’s importance, and the degree to which it 
can be mitigated. The range for significance ratings is as follows- 

 0 – Impact will not affect the environment. No mitigation necessary. 

 1 – No impact after mitigation. 

 2 – Residual impact after mitigation. 

 3 – Impact cannot be mitigated.  
 

10.2  Assessment of Environmental Impacts and Suggested Mitigation Measures 

Only the environmental issues identified during the appraisal of the receiving environment and 

potential impacts are assessed (Table 12). Mitigation measures are provided to prevent (first 

priority), reduce or remediate adverse environmental impacts. 
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Table 12. Proposed impacts and the recommended mitigation measures for the proposed construction of a sludge handling area 

 

FLORA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Destruction of indigenous flora 
during site establishment 

 Clearly demarcate the construction area.  

 Vegetation clearing should be kept to a minimum (restricted to construction areas), and this should only occur 
where it is absolutely necessary and the use of a brush-cutter is highly preferable to the use of earth-moving 
equipment. 

 Rehabilitate all disturbed areas as soon as the construction is completed on the proposed development sites. 

 Ensure that all personnel have the appropriate level of environmental awareness and competence. 

 Prevent contamination of natural areas. 

 Areas cleared of vegetation must be re-vegetated prior to contractor leaving the site. 

 Proliferation of alien and invasive species is expected within the disturbed areas and they should be eradicated 
and controlled to prevent further spread. 

 No storage of any construction material on sensitive areas. 

 Avoid translocating stockpiles of topsoil from one place to sensitive areas in order to avoid translocating soil seed 
banks of alien species. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Short-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
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FAUNA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Loss and displacement of 
animals on site. 

 If any herpetological species be encountered or exposed during the construction phase, they should be removed 
and relocated to natural areas in the vicinity. This remedial action requires the employment of a herpetologist and 
or ecologist to oversee the removal of any herpetofauna during the initial ground clearing phase of construction 
(i.e. initial ground-breaking by earthmoving equipment). 

 Training of construction workers to recognise threatened animal species will reduce the probability of fauna being 
harmed unnecessarily. 

 The contractor must ensure that no faunal species are disturbed, trapped, hunted or killed during the construction 
phase. 

 No trapping or any other method of catching of any animal or bird may be performed on site 

 Vehicles must adhere to a speed limit, 30-40 km/h is recommended for light vehicles and a lower speed for heavy 
vehicles. 

 All construction and maintenance vehicles must stick to properly demarcated and prepared roads. Off-road driving 
should be strictly prohibited. 

 No fires should be allowed at the site  

 No dogs or other domestic pets should be allowed at the site. 

 Any fauna (mammal and reptile) that becomes trapped in the trenches or in any construction or operational related 
activity may not be harmed and must be placed rescued and relocated by an experienced person. 

 Toolbox talks should be provided to contractors regarding disturbance to animals. Particular emphasis should be 
placed on talks regarding snakes. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Short-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
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FLORA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Loss of vegetation due to fuel 
and chemical spills. 

 Appropriate measures should be implemented in order to prevent potential soil pollution through fuel and oil leaks 
and spills and then compliance monitored by an appropriate person. 

 Make sure construction vehicles are maintained and serviced to prevent oil and fuel leaks.  

 Emergency on-site maintenance should be done over appropriate drip trays and all oil or fuel must be disposed of 
according to waste regulations. Drip-trays must be placed under vehicles and equipment when not in use. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Short-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
 

FLORA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Management of alien invasive 
species. 

 Control of alien invasive species and noxious weeds for areas disturbed by the construction activities, in accordance 
with the requirements of the NEM:BA Alien and Invasive Species Regulations. Eradication method to be approved 
by the Project Manager. 

 To prevent unnecessary alien plant infestations, an alien plant monitoring and eradication programme needs to be 
in place, at least until the disturbed areas have recovered and properly stabilised. 

 Promote awareness of all personnel. 

 The establishment of pioneer species should be considered with the natural cycle of rehabilitation of disturbed 
areas, which assists with erosion control, dust and establishment of more permanent species. This can be 
controlled during construction phase and thereafter more stringent measures should be implemented during the 
rehabilitation and post rehabilitation. 

 Larger exotic species that are not included in the Category 1b list of invasive species could also be allowed to 
remain for aesthetic purposes 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
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FLORA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Loss of topsoil and erosion.  During site preparation, topsoil and subsoil are to be stripped separately from each other and must be stored 
separately from spoil material for use in the rehabilitation phase. It should be protected from wind and rain, as well 
as contamination from diesel, concrete or wastewater. 

 An ecologically-sound storm water management plan must be implemented during construction and appropriate 
water diversion systems put in place. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
 

FLORA AND FAUNA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Loss of CBA and ESA habitats  The most significant way to mitigate the loss of habitat is to limit the construction footprint within the natural habitat 
areas remaining. Disturbance of vegetation must be limited to the construction areas. 

 Areas cleared of vegetation must be re-vegetated prior to contractor leaving the site. 

 Vehicles and construction workers should under no circumstances be allowed outside the site boundaries to prevent 
impact on the surrounding vegetation. 

 All stockpiles, construction vehicles, equipment and machinery should be situated away from the natural vegetation. 

 Prevent contamination of natural areas. 

 No structures should be built outside the area demarcated for the development. 

 Although it is unavoidable that sections of the project infrastructure development will need to traverse areas of 
potential high sensitivity, these should be constructed in such cases so as to avoid further impact to sensitive areas. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Regional Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Regional Low Short-term Likely 1 
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FLORA AND FAUNA 
CONSTRUCTION PHASE 

Potential Impact Mitigation 

Damage to plant and animal life 
outside of the project area  

 Any fauna (mammal, reptile and amphibian) that becomes trapped in the trenches or in any construction or 
operational related activity may not be harmed and must be rescued and relocated by an experienced person. 

 Proliferation of alien and invasive species is expected within the disturbed areas and they should be eradicated 
and controlled to prevent further spread. 

 No unauthorised vehicles should be allowed to drive through the site during the construction activities. 

 Illegal hunting is prohibited. 

 No dumping of any form is permitted. 

 No damage and/or removal/trapping/snaring of indigenous plant or animal material for cooking and other purposes 
will be allowed. 

 All areas to be affected by the proposed project will be rehabilitated by indigenous vegetation. 

 Construction activities should be restricted to the development footprint area and then the compliance in terms of 
footprint can be monitored by Environmental Control Officer (ECO). 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
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FLORA 
CONSTRUCTION/POST CONSTRUCTION PHASE 

Potential Impact Mitigation 

Rehabilitation of site after 
construction. 

 Bare surfaces should be grassed as soon as possible after construction to minimise time of exposure. Locally 
occurring, indigenous grasses should be used. 

 Take appropriate remedial action where vegetation establishment has not been successful or erosion is evident. 

 Only locally indigenous vegetation is to be used for rehabilitation. 

 All waste generated by the construction activities will be stored in a temporary demarcated storage area, prior to 
disposal thereof at a licensed registered landfill site. 

 As much vegetation growth as possible should be promoted within the proposed project area in order to protect 
soils and to reduce the percentage of the surface area which is left as bare ground.  

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 

 

 

FAUNA 
OPERATIONAL PHASE 

Potential Impact Mitigation 

Disturbance of faunal species  The fauna on site should not be unnecessarily disturbed. 

Without Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Medium Medium-term Almost certain 2 

With Mitigation Nature Extent Magnitude Duration Probability Significance 

 Negative Local Low Short-term Likely 1 
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11 CONCLUSION AND RECOMMENDATIONS 

The study area falls within the Grassland biome and this Biome has a high biodiversity, ranked 

only below the Fynbos biome in terms of biodiversity in South Africa. The Grassland biome is 

found mainly on the high central plateau of South Africa, and the inland areas of KwaZulu-

Natal and the Eastern Cape. Grasslands are dominated by a single layer of grasses. Trees 

are absent, except in a few localised habitats and geophytes are often abundant. SANBI 

classified the study area as falling within the endangered Egoli Granite Clay Grassland. This 

vegetation type on site has already undergone major transformation mostly by the proposed 

site being situated in a development area and also heavy infestation of alien invasive plant 

species and therefore no remnants of this vegetation type still exists on site. The study area 

falls within the CBA and ESA regions and the CBAs on site is an Important Area. However, 

these habitats no longer exist on the proposed development site. 

Even though plant species with medicinal importance were recorded in abundance during the 

field assessment, No Red or Orange data listed species were recorded. The major concerns 

on site are alien invasives, weeds and potential invasives. Newly cleared soils will have to be 

re-vegetated and stabilised as soon as construction has been completed. The rehabilitation of 

disturbed areas should receive priority and must be site specific and according to the 

surrounding vegetation composition. 

No fauna of conservation importance were recorded on site. The human presence and 

associated disturbances taking place usually have a detrimental impact on fauna species 

(especially mammals and snakes) in the area.  

The development activities proposed within the survey area will therefore not have a significant 

impact on biodiversity conservation within the region. Generally, the negative impacts to the 

receiving environment resulting from the proposed development are probably of an acceptable 

significance and magnitude if appropriate mitigations measures are implemented and 

construction is implemented in a sensitive manner. The proposed development will cause 

disruption during the construction phase, but as long as mitigation measures are implemented, 

these disruptions should have minimal lasting effects on the ecosystems of the proposed 

development. It is recommended that medicinal species such as Aloes found on site can form 

part of the rehabilitation process. 
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1 Introduction 

Nemai Consulting has been appointed by Knight Piésold (Pty) Ltd on behalf of Johannesburg 

Water (JW) as the independent Environmental Assessment Practitioner (EAP) to undertake 

an Environmental Screening for the Northern Wastewater Treatment Works (WwTW) 

desludging of Dam 02 in Johannesburg. 

The Biodiversity Company was commissioned to conduct a wetland assessment for the 

abovementioned project. A site visit was conducted on 12 July 2018, this would constitute a 

dry season or low flow survey. 

This report, after taking into consideration the findings and recommendations provided by the 

specialist herein, should inform and guide the EAP and regulatory authorities, enabling 

informed decision making, as to the ecological viability of the proposed development. 

1.1 Project Description 

A total of four (4) project components have been considered for this project, a shortened 

description for each component is as follows: 

Component 1: Desludging Dam 02 

The accumulated sewage sludge will be removed and dewatered from Dam 02.  

Component 2: Area for Sludge Disposal 

The area located near the existing drying bed will be used for the disposal of the sludge that 

is to be removed from Dam 02. This option involves the temporary or long-term storage of the 

sludge.  

Component 3: Sludge Disposal Process 

Once the sludge is removed from Dam 02, the sludge will be distributed to farms by the JW 

Sludge Coordinator.  

Component 4: Sourcing of Soil 

Two location alternative options have been screened that will involve where the soil will be 

extracted from for the purpose of blending with the disposed sludge to dry it up: 

Option 1 – Sourced from commercial sources.  

Option 2 – Extracted from a breeched Farm Dam and other commercial sources. 

1.2 Scope of Work 

The following approach was provided for the project, and forms the basis for the Scope of 

Work (SoW): 

• Take into consideration the provincial conservation goals and targets.  

• Delineate the wetlands within 500m of the site and assess river health according to 

relevant Department of Water and Sanitation (DWS) guidelines. Provide the required 

watercourse buffers.  
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• Determine ecological status of the receiving aquatic environment, including the 

identification of any endangered or protected species.  

• Ground-truthing of Dam 02 and determine whether the dam is a natural or manmade 

wetland.  

• An assessment of the impact of the development on the watercourses.  

• Undertake sensitivity study to identify protected and conservation-worthy species. 

Prepare a biodiversity sensitivity map with the use of GIS, based on the findings of the 

study.  

• Assess impacts to riparian areas and delineated wetlands, associated with the project. 

Consider cause-effect-impact pathways for assessing impacts to the delineated 

riparian habitats and wetland areas related to the project. 

2 Terms of Reference 

The biodiversity assessment requirements by the Gauteng Department of Agriculture and 

Rural Development (GDARD) (2014) were considered for the study. The specific requirements 

that were considered for this study include the following: 

• The wetland delineation procedure must identify the outer edge of the temporary zone 

of the wetland, which marks the boundary between the wetland and adjacent terrestrial 

areas and is that part of the wetland that remains flooded or saturated close to the soil 

surface for only a few weeks in the year, but long enough to develop anaerobic 

conditions and determine the nature of the plants growing in the soil;  

• Delineation must be undertaken according to “DWAF, 2005: A practical Guideline 

Procedure for the Identification and Delineation of Wetlands and Riparian Zones”;  

• Locating the outer edge of the temporary zone must make use of four specific 

indicators including the terrain unit indicator, the soil form indicator, the soil wetness 

indicator and the vegetative indicator 

• The wetland and a protective buffer zone, beginning from the outer edge of the wetland 

temporary zone, must be designated as sensitive in a sensitivity map; 

• The Present Ecological State (PES) of the wetland; and 

• The impacts which are likely to occur due to the proposed development, and 

recommendations to avoid or minimize such impacts. 

3 Key Legislative Requirements 

3.1 National Water Act (Act No. 107 of 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. 
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• 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. 

• 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). 

3.2 National Environmental Management Act (Act No. 107 of 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. 

4 Project Area 

The proposed activity will take place within the boundary of the existing Northern WwTW within 

the City of Johannesburg, Gauteng Province (Figure 1). The Northern WwTW is accessible 

via School Road in Diepsloot. The residential area of Dainfern is located approximately 3km 

south of the Works. The settlement of Diepsloot lies to the north-east of the site. The site is 

approximately 8km north of Fourways intersection and west of the R511 road.  

The Jukskei River flows along the southern boundary of the Northern WwTW towards the 

Hartebeestpoort Dam in the north. A new residential area, Steyn City, is located on the 

southern boundary. The Northern WwTW falls within a rural area. 

  

 



Wetland Assessment 
 
Northern Wastewater Treatment Works Desludging at Dam 02 

www.thebiodiversitycompany.com 

info@thebiodiversitycompany.com 

 

Figure 1: Locality map of the Northern Works WwTW 
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5 Aim and Objectives 

The aim of the assessment is to provide information to guide the proposed project, through 

the following objectives: 

• Delineation of wetland systems within the site; 

• Describe the baseline conditions of the wetlands within the site which includes: 

o Wet-Health for determination of PES; 

o Wet-EcoServices for determination of ecosystem services; 

o Environmental Importance and Sensitivity (EIS); and 

• Risk assessment for potential impacts associated with the project and prescribe 

mitigation measures. 

6 Methodology 

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 also then includes structural features 

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

6.1 Desktop assessment 

The following information sources were considered for the desktop assessment; 

• Information as presented by the South African National Biodiversity Institutes 

(SANBI’s) Biodiversity Geographic Information Systems (BGIS) website 

(http://bgis.sanbi.org); 

• City of Johannesburg wetland audit (2009); 

• Aerial imagery (Google Earth Pro); 

• Land Type Data (Land Type Survey Staff 1972 - 2006); 

• The National Freshwater Ecosystem Priority Areas (Nel, et al. 2011); and 

• Contour data (5m). 

6.2 Wetland Delineation 

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

section is presented in Figure 2. The outer edges of the wetland areas were identified by 

considering the following four specific indicators: 

• 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; 

http://bgis.sanbi.org/
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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 2: Cross section through a wetland, indicating how the soil wetness and vegetation 
indicators change (Ollis, et al. 2013) 

6.3 Present Ecological Status (PES) 

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 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 impact scores and 

Present State categories are provided in Table 1.  

Table 1: The PES categories (Macfarlane, et al. 2009) 

Impact 
Category 

Description Impact Score Range Category 

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 
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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 

6.4 Wetland Ecosystem Services 

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

per the guidelines as described in WET-EcoServices (Kotze, et al. 2009). 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 2). 

Table 2: Classes for determining the likely extent to which a benefit is being supplied (Kotze, 
et al. 2009) 

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 

6.5 Ecological Importance and Sensitivity (EIS) 

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 3. 

Table 3: Description of EIS 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 

Low Marginal < 1.0 D 
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6.6 Buffer Determination 

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. 

6.7 Risk Assessment 

The DWS risk matrix assesses impacts in terms of consequence and likelihood. The 

significance of the impact is calculated according to Table 4. 

Table 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. 

 

7 Limitations 

The following aspects were considered as limitations for the wetland assessment: 

• The systems within the assessment project area were determined to be wetland 

systems and as a result no aquatic (river) assessment was conducted for this project; 

• The GPS used for wetland delineations is accurate to within five meters. Therefore, 

the wetland delineation plotted digitally may be offset by at least five meters to either 

side; 

• A dry season survey was conducted, and some wetland plants may have been missed 

as they would only be identifiable during flowering (wet season). Due to this, more 

emphasis was placed on Soil Form and Soil Wetness to assist with the identification 

and delineation of wetland areas;  

• No details have been provided on proposed construction methods and operational 

aspects, and the completed risk assessment has been required to make assumptions 

to assess the level of risk; and 

• Due to access restrictions, only the wetland areas within accessible portions of the 

project area were assessed. 
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8 Results and Discussions 

8.1 Desktop Assessment 

8.1.1 Soils 

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

within the Bb2 land type. The soil properties for the land type within the project area are shown 

in Table 5. The upper and mid-slopes are characterised by the Hutton and Glenrosa soil forms. 

The lower lying valley areas are dominated by the Dundee, Kroonstad and Longlands soil 

forms. The geology of the area is characterised by granite and migmatite of the Halfway House 

Intrusion.  

Table 5: Soil properties associated with the land types within the project area 

Land Type Soil Properties 

Bb2 
PLINTHIC CATENA: UPLAND DUPLEX AND MARGALITIC SOILS RARE; 
Dystrophic and/or mesotrophic; red soils not widespread 

 

Figure 3: The land type associated with the project area 

8.1.2 Wetland NFEPAs 

No natural NFEPA wetlands are located within 500m of the project area. 

8.1.3 City of Johannesburg 

A wetland audit was completed for the City of Johannesburg (2009) with the intention of 

locating wetland areas that may then be considered for spatial planning. The available dataset 
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was considered in order to identify any possible wetland areas in close proximity to the project 

area. The dataset does indicate the presence of an unchannelled wetland within the 500m 

buffer area (Figure 4). 

 

Figure 4: The CoJ wetlands delineated for the project area 

8.2 Wetland Assessment 

The wetland survey included assessing all the wetland indicators as well as assessing the 

PES or health of the wetland, the wetland’s ability to provide goods and services (Eco-

Services) and the EIS of the wetlands. Photographs of the wetland vegetation and soil 

characteristics considered for the identification and delineation of wetlands are presented in 

Figure 5 and Figure 6 respectively. 

The dominant Soil Forms identified for the wetland system included the Katspruit, Westleigh 

and Dundee soil forms These soils forms are generally characteristic if permanent, temporary 

and season wetland zone (DWAF, 2005).   

 



Wetland Assessment 
 
Northern Wastewater Treatment Works Desludging at Dam 02 

www.thebiodiversitycompany.com 

info@thebiodiversitycompany.com 

11 

 

Figure 5: Photographs of wetland vegetation identified for the project area. A) Phragmites 
australis B) Pycreus betschuanus C) Imperata cylindrica D) Typha capensis 
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Figure 6: Photographs of soil characteristics for the project area (July 2018). A & B) Mottled 

soils, signs of wetness. C) Gleyed soil, G-Horizon. D) Dundee soil form 

Due to the limited access to adjoining areas (private properties) desktop data has been 

considered for the delineation and classification of wetlands. Figure 7 presents the CoJ 

wetland dataset (2009), and for the purposes of this project, this dataset has been regarded 

as true and accurate. According to this desktop data, three (3) wetland types are present in 

the area, namely channelled valley bottom and seepage systems, and a riparian area is 

delineated and described for the Jukskei River. 
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Figure 7: The CoJ wetlands delineated for the project area 

 

A total of three (3) wetland types were ground truthed, classified and delineated for the project 

area, these include the following: 

• A channelled valley bottom wetland associated with the breeched dam wall which is 

being considered as a source for sand. 

• Two seepage areas, but these are regarded as artificial wetland areas. Both seepage 

areas are located below the wall of Dam 02, with one seepage area stemming from 

the pump house, and the second seepage area being associated with the overflow 

channel from Dam 01, the overflow from Dam 02 and the current discharge of water 

into the area. Photographs of some of these structures are presented in Figure 8. 

• Two depressions have been identified and delineated for the project, both are regarded 

as artificial wetland systems. Dam 02 is classified as a depression according to Ollis 

et al. (2013), but the system is man-made in a non-perennial watercourse as depicted 

in Figure 9. A second depression was delineated adjacent to the existing berm area, 

the creation of the berm and the development of the WwTW has created a catchment 

area. Photographs of these depressions are presented in Figure 10. 
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Figure 8: Photographs of the seepage system drivers (July 2018). A) Water being discharged 
into the watercourse. B) Overflow from Dam 01. C) Overflow from Dam 01. D) Flow of water 
being discharged into the watercourse 

 

Figure 9: The location of Dam 02 in respect with the delineated non-perennial watercourse 
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Figure 10: Photographs of aspects associated with the depressions (July 2018). A) Discharge 
from Dam 01 flowing into Dam 02. B) Dam 02. C) The depression to the left of the berm. D) 
The discharge of water (background) into the depression adjacent to the berm.  

 

The wetland delineation is shown in Figure 11 and the wetland classification as per SANBI 

guidelines (Ollis et al, 2013) in Table 6. One (1) natural HGM type was identified within the 

500m project assessment boundary, namely a channelled valley bottom wetland. The 

ecological status, functioning and importance was only determined for the natural wetland 

system. 
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Figure 11: The wetland delineation for the project 

 

Table 6: Wetland classification as per SANBI guideline (Ollis et al, 2013) 

Level 1 Level 2 Level 3 Level 4 

System 
DWS 

Ecoregion/s 
NFEPA Wet Veg 

Group/s 
Landscape 

Unit 
4A (HGM) 4B 4C 

Inland Highveld 
Mesic Highveld 

Grassland Group 3 
Valley 
Floor 

Channelled 
Valley 
Bottom 

N/A N/A 

Inland Highveld 
Mesic Highveld 

Grassland Group 3 
Slope Seep 

Without channel  
outflow 

N/A 

Inland Highveld 
Mesic Highveld 

Grassland Group 3 
Valley 
Floor 

Depression Dammed 
With channel  

inflow 

 

According to Ollis et al. (2013) the definition of an Inland System includes all inland aquatic 

ecosystems, even if the systems are artificial such as dams. Dams are still classified as 

‘depressions’ because these systems typically have closed (or near closed) elevation 

contours. Artificial system area defined as “produced by human beings, not naturally 

occurring” (Ollis et al., 2013). Based on this, Dam 02 is classified as an artificial system. 
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8.2.1 Present Ecological State (PES) 

The PES for the assessed wetland areas is presented in Table 7. A Google Earth image 

depicting aspects that have contributed to the modifications of the system is presented in 

Figure 12. The overall wetland health for the wetland area was determined to be Largely 

Modified (Class D). 

The hydrology of the system has been altered to such an extent that a channel has incised 

into the system, exposing bedrock. This is a result of increased and persistent flow volumes 

from the upper catchment areas. Stormwater from the upper catchment area which is largely 

developed has resulted in prolonged periods of saturation and altered flow regimes.  

The geomorphology of the wetlands has also been impacted on due to the altered hydrology 

and general development of the area. The upper reaches of the system have been encroached 

upon by developments, whereas the lower reaches have been encroached upon by 

subsistence agriculture. It is also evident that sewer sludge was historically disposed of in the 

general area, also encroaching into the system. These have resulted in the narrowing of the 

system. 

The vegetation of the wetland system has been impacted on due to the changes in land use 

for the general area. Disturbances to the area have resulted in the establishment and 

infestation of alien vegetation, which are notable within the wetland system. Figure 12 presents 

photographs of alien vegetation identified for the project. Reaches of the system have also 

been cleared to accommodate the development of the area and local subsistence land uses. 

Table 7: The PES ratings for the assessed wetland 

Wetland 
Hydrology Geomorphology Vegetation 

Rating Score Rating Score Rating Score 

Channelled Valley 
Bottom 

D: Largely 
Modified 

5.3 
D: Largely 
Modified 

5.7 
E: Seriously 

Modified 
6.8 

Overall PES 
Score 

5.8 Overall PES Class D: Largely Modified 
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Figure 12: A Google Earth image depicting aspects contributing to the impacted state of the wetland (Google Earth 2018) 
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Figure 13: Photographs of alien vegetation identified for the project area (July 2018). A) 
Verbena bonariensis B) Datura stramonium C) Solanum mauritianum D) Solanum 
sisymbriifolium E) Foeniculum vulgare F) Pennisetum clandestinum 

 

8.2.2 Ecosystem Services Assessment 

The Ecosystem services provided by the HGM type present at the site were assessed and 

rated using the WET-EcoServices method (Kotze et al. 2009). The summarised results for the 

HGM type is shown in Table 8, showing an overall Moderately Low level of service.  

The overall level of benefit provided by the system was determined to be moderately low, with 

no services regarded to be providing a moderately high or high level of benefit. 

The indirect and direct benefits associated with the HGM type are summarised in Table 9. The 

indirect and direct benefits had a moderately low level of service. The findings show that the 

benefits associated with the maintenance of biodiversity were rated as moderately low.  
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Table 8: The EcoServices being provided by the wetland area 

Wetland Unit HGM 1 
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Flood attenuation 1.1 

Streamflow regulation 1.3 
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Sediment trapping 1.2 

Phosphate assimilation 1.3 

Nitrate assimilation 1.2 

Toxicant assimilation 1.2 

Erosion control 1.5 

Carbon storage 0.7 
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Biodiversity maintenance 1.1 

P
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 Provisioning of water for human use  0.8 

Provisioning of harvestable resources  1.3 

Provisioning of cultivated foods  1.2 

C
u

lt
u

ra
l 

b
e

n
e

fi
ts

 Cultural heritage  0.0 

Tourism and recreation  0.0 

Education and research  0.0 

Overall 13.9 

Average 0.9 

 

Table 9: A summary of the indirect and direct benefits provided by the wetland 

Wetland Aspect Channelled Valley Bottom 

Indirect Benefits (incl. water quality enhancement)  1.2 

Direct Benefits (social / cultural benefits)  0.6 

Biodiversity maintenance (direct benefits) 1.1 

 

8.2.3 Ecological Importance & Sensitivity (EIS) 

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

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

of the assessment are shown in Table 10.  

The EIS for the wetland system was determined to be Low (Class D). The following information 

was considered for this classification: 
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• Based on the Protected Areas Map and the National Protected Areas Expansion 

Strategy (NPAES) the project area does not overlap with, nor will it impact on, any 

formally protected area; 

• The project boundary area does not overlap with any true FEPA or Non-FEPA 

wetlands; 

• No Important Bird and Biodiversity Areas (IBAs) occur within, or adjacent to, the 

proposed project area; 

• The study has concluded that the wetland is in a largely modified state; and 

• The hydrological / functional importance and the direct human benefits were also rated 

as Moderate and Low respectively. 

Table 10: The Ecological Importance and Sensitivity results for the wetland type 

Wetland Importance and Sensitivity 

 Channelled Valley Bottom 

Ecological Importance & Sensitivity Low 

Hydrological/Functional Importance Moderate 

Direct Human Benefits Low  

 

8.2.4 Buffer Zone 

The wetland buffer zone tool was not used to calculate a buffer for the project. The only natural 

wetland delineated for the project is the channelled valley bottom system associated with 

breeched dam wall. Owing to the fact that the dam wall be removed (Component 4, Option 2), 

the wetland will be encroached upon. For the purposes of this study, the provincial wetland 

buffer of 30m as prescribed by the GDARD is recommended. This buffer width will not be 

applicable to all aspects required for the removal of the dam wall but will be applicable to all 

ancillary aspects such as lay down areas, ablutions and offices as examples. 

9 Risk Assessment 

The only natural wetland delineated (at ground level) for the assessment is associated with 

the breeched dam wall which is being considered as a possible source of soil to be blended 

with the disposed sludge. This option has not yet been confirmed, and details as to how this 

soil will be sourced have not yet been provided. Despite this, a risk assessment has been 

conducted for the re-claiming of soil from the breached dam wall. A risk assessment was also 

considered for the de-sludging of Dan 02 and the associated structures, these are likely to 

only pose indirect risks. In addition to this, a risk assessment has not been completed for the 

delineated artificial systems, owing to the fact that these are not natural wetland systems. 

Findings from the DWS aspect and impact register / risk assessment are provided in Table 27 

to Table 29. 
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Table 11: Potential risk posed by the re-claiming of the dam 

Andrew Husted Pr Sci Nat 400213/11 

Activity Aspect Impact1 

Re-claiming of the 
dam 

Removal of vegetation 
Impeding the flow of water. 

Siltation of watercourse. 

Erosion of watercourse. 

Flow sediment equilibrium 

change. 

Water quality impairment. 

Loss of wetlands. 

Loss of wetland functionality. 

Construction of access route to the dam 

Excavation of dam wall 

Operation of equipment and machinery  

Haulage of sand 

Human activity (workforce) 

Spills and leaks 

Waste and ablutions 

De-sludging of 
dam and 
associated 
structures 

Removal of sludge 
Impeding the flow of water. 

Siltation of watercourse. 

Water quality impairment. 

Excavation and construction of structures 

Cleared dam 

                                                
1 The removal of the dam wall may be considered rehabilitation of the wetland, potentially restoring the geomorphology and 

hydrology of the system. 
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Table 12: DWS Risk Impact Matrix for the proposed project 

Aspect 
Flow 

Regime 
Water 

Quality 
Habitat Biota Severity 

Spatial 
scale 

Duration Consequence 

Construction Phase 

Removal of vegetation 2 2 3 2 2.25 2 2 6.25 

Construction of access route to the dam 2 3 2 2 2.25 2 2 6.25 

Excavation of dam wall 2 2 1 2 1.75 2 2 5.75 

Operation of equipment and machinery  1 3 1 2 1.75 2 2 5.75 

Haulage of sand 1 2 1 2 1.5 2 2 5.5 

Human activity (workforce) 1 1 1 2 1.25 1 2 4.25 

Spills and leaks 1 3 1 2 1.75 2 2 5.75 

Waste and ablutions 1 2 1 2 1.5 2 2 5.5 

Removal of sludge 3 3 1 2 2.25 2 2 6.25 

Excavation and construction of structures 1 2 1 2 1.5 2 2 5.5 

Cleared dam 3 1 1 1 1.5 2 2 5.5 
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Table 13: DWS Risk Impact Matrix for the proposed project continued 

Aspect 
Frequency 
of activity 

Frequency 
of impact 

Legal 
Issues 

Detection Likelihood Sig. 
Without 

Mitigation 
With 

Mitigation 

Construction Phase 

Removal of vegetation 2 3 1 2 8 50 Low Low 

Construction of access route to the dam 2 3 1 2 8 50 Low Low 

Excavation of dam wall 3 3 5 2 13 74.75 Moderate Low 

Operation of equipment and machinery  3 2 1 2 8 46 Low Low 

Haulage of sand 3 2 1 2 8 44 Low Low 

Human activity (workforce) 3 2 1 2 8 34 Low Low 

Spills and leaks 3 3 1 1 8 46 Low Low 

Waste and ablutions 3 2 1 2 8 44 Low Low 

Removal of sludge 3 2 1 2 8 50 Low Low 

Excavation and construction of structures 2 2 1 2 7 38.5 Low Low 

Cleared dam 3 2 1 2 8 44 Low Low 

 ( * ) denotes - In accordance with General Notice 509 “Risk is determined after considering all listed control / mitigation measures. Borderline 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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The re-claiming of the dam wall poses one Moderate risk without mitigation, and that is for the 

excavation of the soil. All supporting activities and aspects pose a Low level of risk both without 

and with mitigation. The Moderate risk posed by the excavation of the soil will be reduced to 

a Low level of risk in the event the below mitigation measures are implemented. It is worth 

noting that the removal of the dam will should be construed as potential rehabilitation of the 

wetland system, with the removal of the barrier, restoring the geomorphology and hydrology 

of the system. 

The de-sludging of Dam 02 and the associated structures also all pose a Low level of risk, this 

may largely be attributed to only indirect risks posed by the project on the natural wetland 

system below (or downstream) of the dam. The de-sludging of the dam is also regarded as a 

“positive” long term impact, removing the sludge (contamination source) and increasing the 

capacity of the dam. 

9.1 Mitigation measures 

The following measures are prescribed for the removal of the dam wall: 

• Demarcate and avoid the wetland and 30m buffer area, with access into these areas 

only permitted for the excavator and foot-traffic; 

• Keep to a minimum the number (and size) of excavator required for the removal of the 

dam wall; 

• On removal of the dam wall, shape the area to represent the natural topography of the 

area, not leaving mounds or voids;  

• Contractors must have spill kits on hand in the event a clean-up is required;  

• Avoid storing, maintaining and re-fuelling machines and equipment in the general area 

of the wetland, these must be undertaken in formal and designated areas; and 

• Disturbed areas such as access routes and the dam wall area should be ripped to a 

depth of 300mm and seeded with suitable mixes to re-vegetate these areas. 

10 Recommendations 

The following recommendations are provided for this project: 

• The removal of sludge from Dam 02 must be contained and not allowed to leave the 

system, posing a risk to the downstream system; 

• The construction of the berm to divert local surface stormwater runoff entering Dam 02 

should include a landscape design for the delineated depression. The design must 

prioritize the attenuation of stormwater, and the maintenance of biodiversity; 

• The discharge of treated sewerage and overspill from Dam 01 and Dam 02 must be in 

a more controlled manner. The discharge channels must be shaped to accommodate 

the flows and formally contrasted to avoid lateral erosion of these areas. Energy 

dissipaters must also be placed within the system to reduce water flow velocities; and 

• The provincial wetland buffer of 30m as prescribed by the GDARD is recommended 

for the delineated natural wetland system. 
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11 Conclusion 

A total of three (3) wetland types were ground truthed, classified and delineated for the project 

area. One (1) natural HGM type was identified within the 500m project assessment boundary, 

namely a channelled valley bottom wetland. The ecological status, functioning and importance 

was only determined for the natural wetland system. 

The overall wetland health for the wetland area was determined to be Largely Modified (Class 

D). The overall level of benefit provided by the system was determined to be moderately low, 

with no services regarded to be providing a moderately high or high level of benefit. The 

indirect and direct benefits had a moderately low level of service. The EIS for the wetland 

system was determined to be Low (Class D). The hydrological / functional importance and the 

direct human benefits were also rated as Moderate and Low respectively. 

The wetland buffer zone tool was not used to calculate a buffer for the project. The provincial 

wetland buffer of 30m as prescribed by the GDARD is recommended. 

The only natural wetland identified and delineated for the assessment is associated with the 

breeched dam wall which is being considered as a possible source of soil to be blended with 

the disposed sludge. This option has not yet been confirmed, and details as to how this soil 

will be sourced have not yet been provided. Despite this, a risk assessment has been 

conducted for the re-claiming of soil from the breached dam wall. In addition to this, a risk 

assessment has not been completed for the delineated artificial systems, owing to the fact that 

these are not natural wetland systems. 

The re-claiming of the dam wall poses one Moderate risk without mitigation, and that is for the 

excavation of the soil. All supporting activities and aspects pose a Low level of risk both without 

and with mitigation. The Moderate risk posed by the excavation of soil will be reduced to a 

Low level risk in the event the specified mitigation measures are implemented. It is worth 

noting that the removal of the dam will should be construed as potential rehabilitation of the 

wetland system, with the removal of the barrier, restoring the geomorphology and hydrology 

of the system. 

The de-sludging of Dam 02 and the associated structures also all pose a Low level of risk, this 

may largely be attributed to only indirect risks posed by the project on the natural wetland 

system below (or downstream) of the dam. The de-sludging of the dam is also regarded as a 

“positive” long term impact, removing the sludge (contamination source) and increasing the 

capacity of the dam. 

It is the opinion of the specialists that the project will only pose a low level of risk or impact to 

the identified wetland area. Recommendations have been prescribed for the proposed project. 
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APPENDIX G3 – HERITAGE IMPACT ASSESSMENT EXEMPTION LETTER 



Offices in South Africa, Kingdom of Lesotho and Mozambique 
Head Office: 
906 Bergarend Streets  
Waverley, Pretoria,  
South Africa      Directors: HS Steyn, PD Birkholtz, W Fourie 

+ 27 (0) 12 332 5305       +27 (0) 86 675 8077  contact@pgsheritage.co.za   PO Box 32542, Totiusdal, 0134 

 

  

REF: 326HIA 
 
10 August 2018 
 
Att: Mr Andrew Salomon 

Archaeological Heritage Impact Assessor 

South African Heritage Resources Agency 

PO Box 4637 

Cape Town  

8000 

 

By email: asalomon@sahra.org.za 

 

Dear Mr Salomon, 

 

REQUEST FOR EXEMPTION FROM A HERITAGE IMPACT STUDY: SLUDGE 

DISPOSAL WITHIN THE NORTHERN WASTEWATER TREATMENT WORKS, 

DIEPSLOOT, JOHANNESBURG NORTH, GAUTENG PROVINCE.    

 

Introduction 

This letter constitutes a notification of intention to de-sludge Dam 02 within the boundaries of 

the Northern Wastewater Treatment Works (WwTW), Johannesburg North, Gauteng 

Province.    

 

PGS Heritage has been contacted to evaluate the possible heritage impacts by the 

proposed area for sludge disposal and associated infrastructure and determine if a heritage 

impact assessment will be required.  

 

Project description  

Our client intends to develop a sludge disposal facility within the boundaries of the Northern 

WwTW, Johannesburg North, Gauteng Province. 

 

The accumulated sewage sludge will be removed and dewatered from Dam 02. The 

approximate volume of the dam itself is 120 000m3, while the volume of sludge is uncertain 

but is estimated to be about 70% of the sludge i.e. 84 000m3.   
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Figure 1 shows the area that will be used for the disposal of the sludge that is to be 

removed from Dam 02. The area is located near the existing drying bed. This option involves 

the temporary or long-term storage of the sludge. This area is approximately 5 hectares in 

size. 

 

Description of the receiving environment 

The study area is situated within the boundaries of the Northern  WwTW (NWwTW), on 

disused plot of land located near the existing drying bed. The Works itself is situated 3km 

north of the Dainfern residential area, 8km north of Fourways and just south-west of the 

Diepsloot settlement (Figure 1). The study area has been heavily disturbed and it is clear 

that the site has been used as a construction related dumping ground (Figure 2). According 

to Richard, an employee of the NWwTW for the past 32 years, there used to be a house on 

the site, but it was demolished and ever since, the land was used as a dumping ground by 

the NWwTW. The overgrown and unleveled nature of the study area indicates that even 

though the site was used as dumping ground, it has been disused for many years.  

 

 

Figure 1 – Locality of study area 
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Figure 2 – Dumping within study area causing severe disturbance 

 

Figure 3 – Dam 02 



 

 

4 

Heritage potential 

The site is heavily disturbed due to major construction related dumping. The building that 

was previously on site could not have been older than 60 years (Refer to Figure 5 and 

Figure 6 indicting the study area indicating the absence of the structure) and had no 

heritage significance. The sites of the proposed Underdrainage Pump Station; BT Cross 

Connection Pipework and WAS Overflow Cross Connection Pipework facilities have also 

been heavily disturbed by previous construction activities and holds no potential heritage 

value. No historic, Iron Age or Stone Age heritage sites were noted during the site visit 

undertaken on 20 July 2018. 

 

 

Figure 4 – Track Logs from the heritage survey undertaken on 20 July 2018 
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Figure 5 – 1st Edition 1943 Topographic Map (2527DD) 

 

 

Figure 6 – 2nd Edition 1969 Topographic Map (2527DD) 
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Conclusions and Recommendations 

With regard to the proposed process, the following recommendations are made: 

1. No further heritage impact assessment of the study area is required. 

2. In the unlikely event of any unmarked human burials, burial pits, potsherds or stone 

tools being uncovered during earthworks for the proposed development, these must 

be reported immediately to the South African Heritage Resources Agency (Mr 

Andrew Salomon (021 362 2535). 

 

Should you have any queries, please contact Ilan Smeyatsky (email: 

ilan@pgsheritage.co.za; Tel: (012) 332 5305). 

 

Yours Sincerely 

 

 

 

Ilan Smeyatsky 

Accredited Professional Archaeologist (ASAPA) 

Archaeologist - PGS Heritage  
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