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1. INTRODUCTION 
 

1.1 Conceptual Framework for CBA Maps  
 

A CBA map is a spatial plan for ecological sustainability. It identifies a set a set of biodiversity priority 

areas that are important for the persistence of a viable representative sample of all ecosystem types 

and species as well as the long-term ecological functioning of the landscape. Generally only sites that 

are currently in good ecological condition (natural/largely natural) are selected as CBAs, and only 

sites currently in fair (moderately modified/largely modified) ecological conditions are selected as 

ESAs. In order to support the objective of ecological sustainability, protected areas and CBAs must 

stay in natural or near-natural ecological condition and ESAs must retain at least basic ecological 

processes. The network of protected areas, CBAs and ESAs should be designed to maximise 

connectivity of natural areas and to avoid further fragmentation of the landscape and should avoid 

conflict with completing land uses where possible.  

 

The Technical Guide for CBA Maps (SANBI, 2017) highlights several important factors that should be 

considered when compiling a CBA map. The factors relevant to the compilation of the wetland CBA 

map for City of Ekurhuleni Metropolitan Municipality are outlined below. 

 Protected Areas: the best available spatial information for protected areas must be used in 

the compilation of the CBA map. 

 Present Ecological State (PES): refers to the extent to which an area or biodiversity feature has 

been modified from reference “natural” condition and is a primary factor in selecting CBA 

and ESA sites. The methodology for the PES assessment undertaken by Eco-Pulse for the 

wetlands within the City of Ekurhuleni Metropolitan Municipality in outlined in section 3.4 

 Biodiversity Features: 

o Areas important for ecological processes (ecological corridors and other areas used 

for breeding, hunting, foraging, migration etc.)   

o Species of special concern (the best available spatial information for species of 

special concern must be used to inform CBA and ESA site selection).   

o Unique wetland habitat or features – fine scale habitats or ecosystems that are 

deemed important based on expert knowledge.  

o Important ecological infrastructure.  
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2. STUDY AREA  
 

2.1 Locality 
 

The City of Ekurhuleni Metropolitan Municipality (EMM) is one of five (5) districts within Gauteng Province, 

in the highveld region of South Africa. EMM occupies the central and eastern portion of the province 

and has an area of approximately 1975km2. Major settlements in the municipal area include Benoni, 

Boksburg, Germiston, Katlehong, Kempton Park and Tembisa.   

 

 

Figure 1. Map showing the location of the location of City of Ekurhuleni Metropolitan Municipality within 

South Africa.   
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2.2 Drainage Context  
 

There are five (5) major watercourse systems that drain the City of Ekurhuleni Metropolitan Municipality 

area, with some these being associated with major tributaries. Although these watercourses are all 

mapped as ‘Rivers’ in the NFEPA Rivers GIS layer (CSIR, 2011), most are valley bottom wetland systems. 

The major watercourses are: 

 Blesbokspruit 

The headwaters of this systems are located near Daveyton. The watercourse flows in a southerly 

direction before joining with the Suikerbosrands beyond the borders of EMM. The Suikerbosrands 

system is in turn a tributary of the regionally important Vaal River. The headwater of the 

Blesbokspruit is located within DWS Quaternary Catchment C21D and flow through Quaternary 

Catchment C21E.   

 

 Elsburgspruit/Natalspruit 

The headwater of the Elsburgspruit system are located near Jet Park within DWS Quaternary 

Catchment C22B. The system flows in a southerly direction and is a major first order tributary of the 

Natalspruit. The Natalspruit too flows in southerly direction and is a tributary of the Klip River. The 

confluence of these systems is south of the EMM boundary. The Klip River system is a tributary of 

the regionally important Vaal River.  

 

 Rietspruit  

The headwaters of the Rietspruit are in the vicinity of the Carnival City Casino in Brakpan. The 

system is a major tributary of the Natalspruit with the confluence of the two systems being located 

near the southern boundary of EMM. The Rietspruit drains DWS Quaternary Catchment C22C.  

 

 Rietvlei 

The Rietvlei system has its headwater near the O.R Tambo International Airport in Kempton Park. 

The system flows in a northerly direction and drains DWS Quaternary Catchment A21A. It is a 

tributary of the Hennops River System. The Rietvlei Dam is located along the system, approximately 

4.5km north of the northern boundary of EMM.  

 

 Hennops 

The headwaters of the Hennops River systems are in the vicinity of Bapsfontein in EMM. This system 

flows in a northerly direction, largely through agricultural areas. It is within DWS Quaternary 

Catchment A21A.  
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Figure 2. Map showing the major watercourse draining the City of Ekurhuleni Metropolitan Municipality 

area.  

2.3 Conservation Context   
 
The Inland Aquatic Realm (Van Deventer et al., 2018) of the 2018 National Biodiversity Assessment was 

investigated to understand the threat status of wetland ecosystems in the EMM area to provide 

national conservation planning context to EMM wetland CBA prioritization process.   

The National Wetland Map Version 5 (NWM5) served as the base layer for the wetland component of the 

Inland Aquatic Realm of NBA 2018. All wetlands within the NWM5 were categorised into a Level 4A 

wetland hydrogeomorphic (HGM) type as per the Classification System for Wetlands and other Aquatic 

Ecosystems in South Africa (Ollis et al., 2018), with wetlands also being placed into one (1) of thirty-seven 

(37) distinct bioregions based on the latest National Vegetation Map (SANBI, 2018). Each wetland HGM 

type within each bioregion represents a distinct wetland ecosystem type. The ecological condition of 

wetlands was then modelled using a landcover based approach, with each wetland being placed into 

one (1) of three (3) ecological categories namely, A/B (Natural/Near-Natural), C (Moderately Modified), 

D/E/F (Heavily/Severely/Critically Modified). Ecosystem Threat Status (ETS) ratings of ‘Critically 

Endangered’1 (CR), Endangered2 (EN), Vulnerable3 (VU), or Least Concern4 (LC) were then assigned to 

                                                 
1 <20% of total extent of ecosystem type is in natural or near-natural ecological condition.  
2 <35% of total extent of ecosystem type is in natural or near-natural ecological condition. 
3 <60% of total extent of ecosystem type is in natural or near-natural ecological condition. 
4 >60% of total extent of ecosystem type is in natural or near-natural ecological condition. 

Blesbokspruit 

Elsburgspruit 

Natalspruit  

Rietvlei 

Hennops 

C21D 

C21E 
C22B 

A21A 
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each wetland ecosystem type based on the proportion of the ecosystem type in Natural/Near-Natural 

condition.  

Three (3) bioregions occur within the EMM area. These are the (i) Central Bushveld Bioregion, (ii) Dry 

Highveld Grassland Biogen and the (iii) Mesic Highveld Grassland Bioregion. According to the NBA 2018, 

except for floodplain wetlands in the Central Bushveld Bioregion, each of the wetland HGM Types occurs 

within each bioregion the EMM area. With the exception for depression wetlands, all wetland HGM types 

in each bioregion in the EMM area are considered Critically Endangered. Depressions are of Least 

Concern for all bioregions in the EMM. ETS for wetland within the EMM area are summarised in Table 1 

and are shown spatially in Figure 3.  

 

 

Figure 3. Map showing the bioregions present in EMM, and the ETS of wetland in EMM according to the 

inland aquatic realm of the 2018 National Biodiversity Assessment (Van Deventer et al., 2018).  

 

Table 1. Summary of the Ecosystem Threat Status (ETS) within each inland bioregion that occurs in the 

EMM area.  

Bioregion Central Bushveld Dry Highveld Grassland 
Mesic Highveld 

Grassland 

HGM Type Ecosystem Threat Status 

Seep CR CR CR 
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Depression LC LC LC 

Channelled Valley Bottom CR CR CR 

Unchanneled Valley Bottom CR CR CR 

Floodplain - CR CR 

 

3. AQUTIC CBA PRIORITIZATION METHODS  
 

A stepwise process was followed to gather the appropriate data to inform the wetland CBA prioritization 

for watercourses within EMM. The steps are outlined in Table 2, below. More detail on each step can be 

found in the relevant sub-sections that follow.  

 

Table 2. Outline of the steps and tasks completed as part of the wetland CBA prioritization processes for 

EMM.  

 Task  Comment 

Step 1 
Refinement of National 

Wetland Map Version 5 

The latest version of the national wetland map was used as the 

wetland inventory layer for the study area. This layer was refined 

by Eco-Pulse to improve its accuracy and to make the layer 

suitable for input into the desktop PES assessment model.  

Step 2 

Review of existing reports 

relating to wetlands within 

EMM. 

Eco-Pulse conducted a review of a series of specialist reports to 

ensure the wetland CBA prioritization adequality considered 

existing efforts and investments into wetland management and 

conservation in EMM.  

Step 3 
Field visit to ground-truth 

wetlands.  

Eco-Pulse Consulting conducted a rapid infield wetland 

verification exercise. This involved visiting different wetland 

ecosystem types in different settings to gather data to inform the 

prioritization process.  

Step 4 
Desktop wetland PES 

assessment. 

A Level 1A WET-Health Assessment (Macfarlane et al, 2020) was 

completed for all wetlands within the EMM area and formed the 

basis for the selection of CBA sites. 

Step 5 CBA selection process.  

CBA, ESA-Critical and ESA statuses were assigned to wetlands 

within EMM using defined selection criteria based on all available 

data.  

 

3.1 Refinement of National Wetland Map Version 5 
 

The National Wetland Map Version 5 was used as the base watercourse inventory layer for EMM. Eco-

Pulse conducted a rapid desktop refinement process to improve the accuracy of this layer and make 

the layer suitable for use in the WET-Health Version 2 PES assessment tool. The refinement process focused 

on the mainstem systems as these were deemed most likely to be important ecosystems for supporting 

biodiversity patterns and maintaining important ecological processes. Mainstem wetlands were all 

watercourses that appear on the NFPEA Rivers (CSIR, 2011) GIS layer, as well as their major (2nd/3rd/4th 

order) tributaries. Mainstem wetlands were differentiated from other wetlands in the GIS layer attribute 

information. The refinement process focused on the following:  

 Refining wetland boundaries and delineating additional wetlands not included in the original 

NWM5 layer.  

 Splitting wetland units at appropriate tributary junctions. 

 Division of wetlands into appropriate hydrogeomorphic types where this had not previously been 

done as part of NBA 2018. 
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 Division of wetlands into sub-units where noticeable changes in catchment and/or wetland 

landcover were noted.  

 Assigning desktop level drainage intensity ratings (Table 3) to wetlands and wetland sub-units 

based on aerial imagery. These ratings were incorporated into the PES assessment process.  

 

The mapping refinement process largely focused on the identified mainstem watercourses such that most 

mapping enhancements and drainage ratings were associated with large valley bottom wetlands, with 

less attention being given to seep and depression wetlands. Where possible drainage ratings were 

verified in the field during the Ground-truthing process. The drainage intensity classes are summarised in 

Table 3, below.  

 

Table 3. Summary of the drainage classes that were assigned to selected wetland units during the 

mapping refinement process.  

Drainage 

intensity class 
Rating Description 

None 0.0 No evidence of artificial drainage or unnatural channel incision.  

Small 1.5 
Few drains present and/or drains appear to be small (narrow and shallow) 

and/or located such that they are not effective in intercepting flow.   

Moderate 3.0 
Moderate abundance of medium-sized drains and/or few large drains that 

are effectively intercepting flow.  

Large 5.0 
Abundance of medium/large-sized drains and/or few very large drains that 

are effectively intercepting flow.  

Serious 7.0 
High abundance of large-sized drains and/or few very large drains that are 

effectively intercepting flow.  

Critical 9.0 

Dense network of large drains and/or drains placed in such a manner that 

they completely intercept and divert flow. As a result, the natural patterns of 

water movement through the wetland have been completely modified.  

 

3.2 Review of Existing Reports  
 

A range of reports were available for wetlands within EMM. Many of these studies included wetland 

importance and sensitivity assessments and have served to highlight systems deemed important for 

rehabilitation investments to improve wetland functionality within EMM. Eco-Pulse conducted a review 

of the available reports in order to gather data on the condition and importance of local wetlands, and 

to, as far as possible, align the CBA prioritization process with existing efforts and investments into wetland 

ecosystems in EMM. References for the reviewed reports are shown in Table 4. During the review process 

Eco-Pulse recorded the following information in the wetland GIS layer attribute table: 

 If a report made any mention of a wetland system, the relevant report reference number (as per 

Table 2) was recorded in the wetlands attribute information.  

 If the report included an assessment of the ecological importance or sensitivity of a wetland 

system, this was noted in the attribute information of the wetland unit.  

 If a report made mention of existing wetland rehabilitation interventions this was recorded in the 

attribute table of the relevant wetland unit.  
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 Any major impacts to ecological condition mentioned in a report (road crossings, dams, 

excavations, dumping, head cuts, etc…) were noted in the attribute table of the relevant 

wetland unit. 

 

Table 4. Existing reports relating to wetlands in EMM that were reviewed as part of the CBA prioritization 

process.  

Report No. Reference 

1. 
Land Resources International. 2011. A Prioritisation of Wetland for Rehabilitation in Ekurhuleni 

Metropolitan Municipality. Document No. L03658/280611/1.  

2. 
Re-Solve Consulting. 2017. The Reclamation, Rehabilitation, Landscaping, and enhancement 

Feasibility Master Plan for Ekurhuleni’s Water Bodies / Phase 5.  

3. 
Wetland Consulting Services. 2018. City of Ekurhuleni Wetland and Watercourse Rehabilitation 

Planning within the Rietspruit Catchment – Situation Assessment Report. 

4. 
Wetland Consulting Services. 2018. City of Ekurhuleni Wetland and Watercourse Rehabilitation 

Planning within the Kaalspruit Catchment – Situation Assessment Report. 

5. 
Wetland Consulting Services. 2018. City of Ekurhuleni Wetland and Watercourse Rehabilitation 

Planning within the Rietvlei Catchment – Situation Assessment Report. 

6. 

Wetland Consulting Services. 2018. City of Ekurhuleni Wetland and Watercourse Rehabilitation 

Planning within the Rietspruit Catchment – Wetland and Watercourses Assessment and Management 

Report. 

7. 

Wetland Consulting Services. 2018. City of Ekurhuleni Wetland and Watercourse Rehabilitation 

Planning within the Rietvlei Catchment – Wetland and Watercourses Assessment and Management 

Report. 

8. 

Gauteng Provincial Government. 2020. Analysis of Study Areas with Recommendations, for project 

‘Research on the Use of Sustainable Drainage Systems in Gauteng Province’ produced by Fourth 

Element, Aqualinks, Eco-Pulse, NM & Associates & GreenVision Consulting and commissioned by 

Gauteng Department of Agriculture and Rural Development.   

 

3.3 Site Visit 
 

Wetland Ecologists from Eco-Pulse conducted field visits to selected wetlands in EMM between 23rd 

March and 25th  March 2020. A total of 36 wetland sites were visited during this period. A range of 

wetland HGM types were visited in varying ecological condition across the full extent of EMM area. 

This allowed the project team to gain a sound understanding of the nature of wetlands across the 

study area. Each visited wetland was assigned a biodiversity value rating during the field visit. Ratings 

ranged from ‘Low’ to ‘Very High’, as is outlined in Table 6, below. These ratings were incorporated into 

the CBA prioritization process, as is explained in Section 3.5). The desktop wetland drainage ratings 

were also verified and adjusted for all visited wetlands. The learnings from this process where 

extrapolated across the full range of wetland in EMM to ensure the most accurate drainage ratings 

were incorporated into the PES assessment process (Section 3.4). The field notes and photos of the 

visited wetland sites can be seen in Annexure A.  

 

Table 5. Summary of the biodiversity value rating assigned to the wetland visited during the field visit in 

March 2020. 
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Biodiversity Value Rating  Description 

Low Wetlands characterised by extensive anthropogenic impacts and/or 

disturbance, with low biodiversity value. 

Moderate Wetlands typically of fair ecological condition and/or habitat diversity but 

with negative impacts that undermine the biodiversity value of the site. 

High  Wetlands typically in good ecological condition and/or characterised by 

good habitat diversity and typically well connected to other wetlands in the 

landscape. 

Very-High Wetland systems with outstanding attributes such as good ecological 

condition, high habitat diversity and low levels of disturbance that suggest 

that the site is particularly important for biodiversity. 

 

3.4 Wetland Present Ecological State (PES) Assessment 
 

It is generally only ecosystems that are in a natural or near-natural state (A or B ecological category) 

which are selected as CBA sites. This is because intact ecosystems are more likely than degraded systems 

to retain vital biodiversity patterns and processes (SANBI, 2017). The assessment of the Present Ecological 

State (PES) of watercourses is therefore a vital component of any CBA prioritization process.  

The assessment of the wetland PES was completed using level 1a of WET-Health version 2 (Macfarlane 

et al., 2020). The WET-Health tool is designed to assess the PES of a wetland by scoring the perceived 

deviation from a theoretical reference condition. The tool considers wetland PES to be a function of 

three (3) core inter-related drivers, namely hydrology, geomorphology, and water quality. The biology 

of the wetland (in which vegetation generally plays a central role) responds to changes in these drivers 

(Figure 4). The suite of tools developed for WET-Health Version 2 therefore assesses wetland PES based 

on four modules: (1) Hydrology, (2) Geomorphology, (3) Water quality, and (4) Vegetation. 

 

Figure 4. Schematic representing the four key components of Wetland PES considered in WET-Health 

Version 2 (Macfarlane et al., 2020). 

The level 1a approach is a rapid desktop assessment method which uses default impact intensity scores 

allocated to standardised landcover classes (Table 12, Annexure B) to quantify impacts to a wetland 
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arising from its upslope catchment and from within the wetland unit. This assessment made use of the 

2020 Ekurhuleni Landcover dataset which was re-classified into the standardised WET-Health Version 2 

landcover classes (Table 13 and Figure 7 in Annexure B). The WET-Health tool uses algorithms to produce 

Hydrology, Geomorphology, Water Quality and Vegetation impact intensity scores for each wetland 

based on landcover, which are then combined in a standardised manner to produce an overall impact 

intensity score for each wetland for each HGM type. These intensity scores correlate to an overall 

ecological category (Table 6).  

Table 6. Descriptions of the overall ecological categories used in WET-Health, together with the 

applicable range of Impact Scores associated with each category 

Ecological 

Category 
Description Impact Score 

PES Score 

(%) 

A Unmodified, natural. 0-0.9 91% - 100% 

B 

Largely natural with few modifications / in good health. A small 

change in natural habitats and biota may have taken place but 

the ecosystem functions are still predominantly unchanged.  

1-1.9 81% - 90% 

C 

Moderately modified / fair condition. Loss and change of natural 

habitat and biota have occurred, but the basic ecosystem 

functions are still predominantly unchanged.  

2-3.9 61% - 80% 

D 
Largely modified / poor condition. A large loss of natural habitat, 

biota and basic ecosystem functions has occurred.  
4-5.9 41% - 60% 

E 
Seriously modified / very poor condition. The loss of natural habitat, 

biota and basic ecosystem functions is extensive.  
6-7.9 21% - 40% 

F 

Critically modified / totally transformed. Modifications have 

reached a critical level and the lotic system has been modified 

completely with an almost complete loss of natural habitat and 

biota.  

8-10 0 - 20% 

 

3.3.1 Rule-based Adjustments to WET-Health PES Assessment  
 

It is important to note that the Level 1a tool has only been recently developed and often requires 

refinement to account for regional nuances that are not addressed in the protocol.  Several rule-based 

adjustments were therefore made to the initial landcover based Hydrology, Geomorphology, Water 

Quality and Vegetation impact intensity scores to improve the outcomes of the PES assessment. The focus 

of these adjustments was on better accounting for impacts to wetlands due to artificial drainage and 

altered water quality conditions, as these aspects were under-estimated by the landcover based 

assessment.  

 

This process included adjustments to several WET-Health modules based on the assigned wetland 

drainage ratings, and adjustments to the water quality module by incorporating the quinary catchment 

water physio-chemical modification ratings from the DWS (2014) PES/EIS data, as these rating were 

deemed to better account for point source discharges and mining related water quality impacts when 

compared to the WET-Health landcover generated results. To incorporate the DWS PES/EIS water physio-

chemical modification ratings (1-5), the scores had to be converted into the suitable WET-Health water 

quality module impact score (0-10). Table 7 summarises this.  
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Table 7. Summary of the adjusted DWS (2014) Desktop PES/EIS water physio-chemical impact ratings to 

make them suitable for incorporation into the WET-Health PES assessment. 

Impact 

Category 

Desktop 

PES/EIS 

modification 

Score (0-5) 

Adjusted 

Desktop 

PES/EIS 

modification 

Score (0-10) 

Description 

None 0 0 

None. Reference. No discernible impact, or the modification is in 

such a way that it has no impact on habitat quality, diversity, size, 

and variability. 

Small 1 1.5 

Small. The modification is limited to very few localities and the 

impact on habitat quality, diversity, size, and variability are also 

very small. 

Moderate 2 3 

Moderate.  The modifications are present at a small number of 

localities and the impact on habitat quality, diversity, size, and 

variability are also limited. 

Large 3 5 

Large. The modification is generally present with a clearly 

detrimental impact on habitat quality, diversity, size, and 

variability. Large areas are, however, not influenced. 

Serious 4 7 

Serious. The modification is frequently present and the habitat 

quality, diversity, size, and variability in almost the whole of the 

defined area are affected. Only small areas are not    influenced. 

Critical 5 9 

Critical. The modification is present overall with a high intensity. The 

habitat quality, diversity, size, and variability in almost the whole of 

the defined section are influenced detrimentally. 

 

The rule-based adjustments for each WET-Health module are summarised in Table 8 below, including a 

rationale for each adjustment rule.  

 

Table 8. Summary of the rule-based adjustments for each WET-Health module, including a rationale for 

each adjustment rule.  

Vegetation Module 

Impact Score 

Adjustment 

Applicable 

Wetland 

Units 

Rationale 

Increased by 

1.0  

All 

wetlands 

Within wetland vegetation impact scores rely heavily on wetland landcover 

data. A review of the Ekurhuleni landcover data set showed that the mapping 

of untransformed was overly conservative. As such the initial vegetation impact 

scores generally over-estimated wetland vegetation condition across the study 

area. 

Impact score 

adjusted to 

accommodate 

drainage 

ratings. 

All 

wetlands 

that were 

assigned a 

drainage 

rating 

(Table 3). 

Drainage affects hydrology which then has an impact on wetland vegetation - 

favouring drier plant communities.  This response may be delayed, and as such, 

starting vegetation PES scores are reduced moderately in response to drainage.  

The manner in which drainage ratings were used to adjust the starting PES 

scores is outlined in the table below. 

 

Hydrology Module  

Impact score 

adjusted to 

accommodate 

All 

wetlands 

that were 

The presence of drains and incised channels will alter natural within wetland 

water distribution and retention patterns and processes. These alterations are 

not accounted for in a purely landcover based assessment. The manner in 

0 1.5 3 5 7 9

None 0 0.0 1.5 3.0 5.0 7.0 9.0

Small 1.5 0.5 2.0 3.5 5.5 7.5 9.5

Moderate 3 1.0 2.5 4.0 6.0 8.0 10.0

Large 5 1.7 3.2 4.7 6.7 8.7 10.0

Serious 7 2.3 3.8 5.3 7.3 9.3 10.0

Critical 9 3.0 4.5 6.0 8.0 10.0 10.0

VEGETATION Starting PES Score

Drainage rating



Ekurhuleni Bioregional Plan: Specialist Wetland Input May 2020 

 

16  
 

 

drainage 

ratings. 

assigned a 

drainage 

rating 

(Table 3). 

which drainage ratings were used to adjust the starting PES scores is outlined in 

the table below. 

 

Geomorphology Module  

Impact score 

adjusted to 

accommodate 

drainage 

ratings. 

All 

wetlands 

that were 

assigned a 

drainage 

rating 

(Table 3). 

The presence of drains and incised channels will alter natural within wetland 

sediment distribution and retention patterns and processes. The presence of 

drains and incised channels is also an indicator of altered wetland geomorphic 

structure as sediment has been unnaturally removed from the unit.  These 

alterations are not accounted for in a purely landcover based assessment. The 

manner in which drainage ratings were used to adjust the starting PES scores is 

outlined in the table below. 

 

Water Quality Module  

Adjust impact 

score to 

account for 

desktop 

assessment of 

water quality 

impacts.  

  

All 

mainstem 

valley-

bottom 

and 

floodplain 

wetlands 

The DWSPES/EIS physio-chemical modification ratings account for point source 

discharges and mining related water quality impacts compared to the 

landcover generated results, making it important to consider these scores. The 

maximum score from the DWS PES/EIS modification Score and the WET-Health 

WQ impact score was taken for mainstem systems as these units are most likely 

to be severely impact due to cumulative effects.  

All non-

mainstem 

valley-

bottom 

and 

floodplain 

wetlands 

The DWSPES/EIS physio-chemical modification ratings account for point source 

discharges and mining related water quality impacts compared to the 

landcover generated results, making it important to consider these scores.  In 

this instance, the score from the DWS PES/EIS modification Score and the WET-

Health WQ impact score were averaged to obtain a better indication of water 

quality impacts.  

 

A map of the outcome of the PES Assessment following each of the mentioned rule-based adjustments 

is presented in Figure 5, below.   

0 1.5 3 5 7 9

None 0 0.0 1.5 3.0 5.0 7.0 9.0

Small 1.5 1.0 2.5 4.0 6.0 8.0 10.0

Moderate 3 2.0 3.5 5.0 7.0 9.0 10.0

Large 5 3.3 4.8 6.3 8.3 10.0 10.0

Serious 7 4.6 6.1 7.6 9.6 10.0 10.0

Critical 9 5.9 7.4 8.9 10.0 10.0 10.0

HYDROLOGY Starting PES Score

Drainage rating

0 1.5 3 5 7 9

None 0 0.0 1.5 3.0 5.0 7.0 9.0

Small 1.5 0.7 2.2 3.7 5.7 7.7 9.7

Moderate 3 1.3 2.8 4.3 6.3 8.3 10.0

Large 5 2.2 3.7 5.2 7.2 9.2 10.0

Serious 7 3.1 4.6 6.1 8.1 10.0 10.0

Critical 9 4.0 5.5 7.0 9.0 10.0 10.0

Drainage rating

Starting PES ScoreGEOMORPHOLOGY
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Figure 5. Map of EMM showing the outcomes of the desktop WET-Health PES assessment. 
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3.5 Prioritisation Process 
 

3.5.1 CBA Map Categories  
 

The following three (3) CBA map categories were included in this prioritization process: 

 Critical Biodiversity Areas (CBAs); 

 Critical Ecological Support Area (ESA-Crit); and 

 Ecological Support Areas (ESAs). 

 

Table 9. Descriptions of each category considered in the prioritization process.  

Category Category Description  

Critical Biodiversity 

Areas (CBAs) 

Natural or near-natural wetland units that must remain that way to meet 

biodiversity targets. Together with protected areas, CBAs ensure that a viable 

representative sample of all ecosystem types and species can persist.  

Critical Ecological 

Support Areas (ESA-

Crit) 

Sites  which are well located to provide important water quality and flood 

attenuation services in the context of their catchment setting and as such 

represent key opportunities for mitigating upstream impacts. These sites include 

(i) existing wetland rehabilitation sites, (ii) targeted wetland rehabilitation sites 

and (iii) additional strategic rehabilitation intervention opportunities. 

Ecological Support 

Areas (ESAs) 

Sites that support ecological processes or provide some form of ecosystem 

service.  

 

The criteria used to assign the above-mentioned statuses to wetland units within EMM are outlined in 

section 3.5.2, below. 
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3.5.2 Systematic Prioritization Process 
 

Selection of CBAs 

CBA status was assigned to wetland units based on five (5) Selection Criteria (SC-1 to SC-5). The 

Selection Criteria are outlined in Table 10, below. If a wetland or wetland sub-unit met either of these 

criteria it was given a preliminary CBA status, subject to a systematic review. The systematic review 

involved manually overriding assigned CBA statuses based on three (3) Manual Override conditions. 

The manual override conditions are outlined in Table 11. Any wetland assigned preliminary CBA status 

based on Selection Criteria 1-5, which then met a Manual Override condition, had its CBA status 

withdrawn.  

 
Table 10. Criteria used for the selection of CBA wetlands. 

 Selection Criteria ID. Selection Criteria Description 

SC-1 
Wetland units identified as having high or very-high biodiversity value, based 

on field visit ratings. 

SC-2 
Wetland units identified as having a High EIS or those in need of protection, 

based on the review existing studies. 

SC-3 
Wetland units in natural or near-natural ecological condition based on the 

WET-Health PES assessment (A or B ecological category).  

SC-4 

Wetlands in natural or near-natural ecological or fair ecological condition (A,B 

or C ecological category) that form part of priority ecological corridors or are 

linked with a wetland in natural or near-natural condition (SC-3) or a formally 

protected area (according to the 2020 Gauteng Reserves GIS layer).  

SC-5 
Wetlands in fair ecological condition (C ecological category) but which are 

part of a network/matrix of natural or near-natural wetlands. 

 
Table 11. Preliminary CBA status manual override conditions. 

Manual Override 

Condition ID. 
Selection Criteria Description 

MO-1 

Wetland units which meet SC-1 however it is clear that the desktop PES 

assessment is over-estimating wetland condition and does not reflect reality (ie: 

wetland unit is not in natural or near-natural condition and should not quality as 

a CBA under SC-1).  

MO-2 

Wetland units that meet one or more of the selection criteria for CBAs, but 

which are small or isolated. Such wetland units provide limited habitat and are 

more vulnerable to disturbance including edge effects.  

MO-3 

Wetland units that meet one or more of the selection criteria for CBAs, but 

which are surrounded by incompatible surrounding land uses that are expected 

to impact negatively on biodiversity values. 

 
Selection of ESA-Crits 

ESA-Crit sites are wetland units which are well located to provide important water quality and flood 

attenuation services in the context of their catchment setting and as such represent key opportunities 

for mitigating upstream impacts. These sites include:  

 Existing wetland rehabilitation sites as highlighted in the reviewed existing reports and studies.  

 Wetland sites that have been targeted as priority wetland rehabilitation sites in existing reports 

and studies. 

 Wetland sites which present good rehabilitation intervention opportunities (based on 

catchment context and demand for ecosystem services, as well as expert opinion on 

intervention implantation prospects). 

o These sites were selected through a manual a review of the EMM wetland inventory 

GIS layer. 
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Selection of ESAs  

All wetland units not selected as CBAs or ESA-Crits.  This is based on the notion that all wetlands support 

ecological processes or provide some form of ecosystem service. 

 

The outcomes of the CBA prioritization process are summarised in Table 12, and shown spatially in 

figure 6, below.  

 

Table 12. Summary of the wetland units and sub-units classified as CBAs, ESA-Crits, and ESAs for 

EMM.  

CBA Status CBA ESA-Crit ESA 

HGM Type   

Depression  34 1 259 

Seep  69 1 395 

UVB 19 43 196 

CVB 11 35 29 

FP 0 0 1 

Total  133 80 880 
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Figure 6. Map of EMM showing the outcomes of the wetland CBA prioritization process.  
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5. ANNEXURES 
 

Annexure A: Field Notes & Photos for Visited Wetlands  
 

Field Notes  
 

Wetland ID HGM Type 
Field Biodiversity 

Value Rating 
Field Comment 

28 DEP High Weakly seasonal depression with limited agriculture in buffer and broader catchment.  

93 DEP Low Depression amid an agricultural field. Vegetation is largely transformed.  

94  DEP Moderately-high 

Blaauwpan. Large permanently inundated depression with limited emergent habitat around the edges of the pan. Relatively 

narrow buffer zone characterized by areas maintained for recreational use. Connected to broader downstream wetland 

system.  

105 DEP Moderately-high Depression in an agricultural setting with good habitat diversity. Limited buffer.  

144  DEP High  Leeupan. Scenic depression with largely intact buffer and tourism activities. High habitat diversity.  

194 SEEP Moderately-low 
Wetland surrounded by recent developments. Buffers largely maintained. Some physical disturbance of wetland. Notable 

habitat fragmentation.  

253 DEP Moderately-low  Angelo pan. Fairly diverse habitat and open water to support water birds. Buffer zone highly degraded. 

479 DEP Moderate  

Depression in an agricultural setting. Wetland vegetation includes Persicaria sp.  Typha capensis and diversity of grasses and 

sedges towards the wetland periphery. Agriculture extends up to the wetland boundary with a road running through the 

middle of the unit.  

484 UVB Moderately-high 
Small UVB linked to an upstream depression wetland. Evidence of drainage downstream of road crossing. Wetland 

vegetation is largely intact with seasonal to permanent habitat. Agricultural areas surrounding wetland. 

510 UVB Moderately-low  
Upper reaches of the Kaalspruit system. Wetland is well buffered at this point but transitions quickly into a highly developed 

area. Historic agricultural lands in surrounding the wetland. A large central drainage channel is present.  

513 UVB Moderate 

Upper reaches of the Kaalspruit. Catchment is highly urbanized. Buffers are largely maintained at this point but with notable 

disturbance. Several rehabilitation structures have been placed within wetland to block an erosion channel. Structures are 

intact with notable functional benefits, although the width of the functional wetland zone remains narrow.  

516 SEEP Moderate Patches of Phragmites australis habitat forming part of a moderately wide seep wetland. High levels of alien plant infestation.  

539 CVB Moderately-high 
Narrow UCVB upstream. Semi-natural wetland in agricultural context with largely natural buffers. Seasonally saturated with 

limited permanent wetland habitat.  

543 SEEP Moderately-high 
Broad seep at the head of a valley in an agricultural context. Area appears to have been used for agriculture historically, 

with signs of historic drainage. Currently it is likely to support important grassland/wetland fauna. 

549 UVB Moderately-high 
Wetland appears largely/semi-natural natural. Limited channel incision. Largely untransformed buffers. Downstream wetland 

habitat appears highly fragmented. 

573 UVB Moderately-low 
Small intact wetland area and semi-intact buffer zone. The wetland is however part of a highly transformed and degraded 

system.  

584 SEEP Moderately-low 
Intact Phragmites reedbed draining a small but densely populated urban catchment. Moderately-low biodiversity value due 

to levels of expected pollution, disturbance and fragmentation. 
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Wetland ID HGM Type 
Field Biodiversity 

Value Rating 
Field Comment 

589 UVB High  
Large UVB wetland with a broad reedbed. Largely intact buffer zone with moderate habitat diversity. High biodiversity value 

based on size, habitat diversity and link to upstream wetlands. 

611 UVB Moderate  
Wetland in a small holding agriculture context. Large excavation within wetland to create open water area. Transformed 

buffer zone. There is little connection between this wetland and downstream areas. 

623 UVB Very-high 
Upper reaches of the main Blesbokspruit system. Very broad wetland and grassland Corridor surrounded by agricultural 

lands. Wetland appears largely natural, with good connectivity. 

641 UVB Low 
Considerable evidence of excavation and infilling with mining in the catchment. Low biodiversity value based largely on 

disturbance. 

659 UVB Low 
Blesbokspruit system downstream of the R42 road crossing. Heavily drained by a large central channel with limited habitat 

value.  

672 CVB Moderate 

Main Rietvlei valley. Broad valley with reasonable buffer zones. Wetland is strongly channelled with little wetland habitat 

present. A review of aerial imagery indicates large drains through much of the system which is likely to have substantially 

altered natural hydrologic l processes. 

680 UVB Moderate 

Artificially narrowed wetland designed to reduce flooding of adjoining properties. Narrow band of wetland vegetation with 

well-maintained buffer zone used for recreational purposes. Moderate biodiversity value but potentially still providing an 

important link with more extensive wetland areas upstream. 

681 UVB Moderately-low 
Highly degraded wetland that affected by drainage and historic mining activities, with mining in the catchment. Reedbeds 

are likely to play an important role for water quality enhancement. 

684 UVB High 
Main Blesbokspruit system, characterized by a broad reed marsh fed largely by mine decant water. Extensive habitat for 

water birds.  

737 CVB High 
Broad weakly channelled valley bottom wetland. Some mining in catchment but otherwise in an agricultural context with 

limited impacts. Good connectivity and habitat diversity.  

805 CVB Low Very heavily drained wetland with little natural wetland habitat remaining. 

841 CVB Moderate  
Natalspruit system downstream of the N17 Highway. Broad wetland affected by severe drainage with no buffer and a highly 

urbanized catchment with mining.  

851 CVB Moderate 

Middle section of the Natalspruit system. Very broad reedbeds with limited habitat diversity. Buffers present in places but 

generally highly degraded with agricultural activities in the wetland. Given water quality impacts, nature of surrounding land 

use and low habitat diversity, this is moderate biodiversity value. 

858 UVB High 
Blesbokspruit wetland immediately downstream of the Maryvale Bird Sanctuary. Diverse wetland habitat with open water 

supporting a diversity of water birds 

864 CVB Moderately-low 

Lower section of the Rietspruit wetland system. Highly degraded broad wetland system. Affected by drainage, channel 

straightening and incision. Very little wetland habitat remains, with extensive use (Current and historic) for agricultural 

purposes. 

865 CVB High 
Middle section the Rietspruit system. Limited agricultural impacts with narrow reed-lined channel. Good habitat diversity with 

intact buffers and little pressure from surrounding land use.  

866 CVB Moderately-low 
Lower section of the Natalspruit wetland system. Highly degraded broad wetland system. Affected by drainage, channel 

straightening and incision 

867 CVB High  
Main Rietvlei Valley. Broad valley with channelled wetland. Evidence of some channel incision. Important wetland system for 

both biodiversity and habitat. 

869 DEP High Large depression in an agricultural context. Diverse grassland and sedgeland mix.  
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Wetland Photos 
 

Description Photo  Description Photo  

ID: 28 

 

 

Photo of the 

depression 

taken from 

the M63 road.  

 

ID: 94 

 

 

Photo of 

Blaauwpan.   

 

ID: 144 

 

 

Photo of 

Leeupan 

taken from 

the R23 road.  

 

ID: 194 

 

 

Seep wetland 

surrounded 

by a recent 

housing 

development. 

Photo taken 

from the M63 

road.  
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ID: 253 

 

 

Photo of 

Angelo Pan.    

 

ID: 479 

 

Photo of the 

depression 

wetland from the 

dirt road that 

crosses through 

the unit.  

 

 

ID: 484 

 

Upstream facing 

photo taken 

near the 

entrance of the 

Eastlands Mature 

Lifestyle Estate.  

 

 

ID: 510 

 

Photo across 

the valley, 

showing the 

old lands in 

the buffer and 

the wetland in 

the 

background.  

 



Ekurhuleni Bioregional Plan: Specialist Wetland Input May 2020 

 

27  
 

 

ID: 513 

 

Upstream 

facing photo 

of a 

rehabilitation 

structure 

within the 

wetland.  

 

ID: 516 

 

Upstream 

facing photo 

of the seep 

wetland 

taking from a 

farm road 

crossing.  

 

ID: 539 

 

Downstream 

facing 

photograph 

taken from 9th 

Road, as it 

crosses the 

wetland. 

 

ID: 543 

 

Photo of the 

large broad 

seep, taken in 

a 

downstream 

direction.  
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ID: 549 

 

Downstream 

facing 

photograph 

taken from 9th 

Road, as it 

crosses the 

wetland. 

 

ID: 573 

 

 

Upstream facing 

photo taken 

from the N17 

road, near the 

toe of the 

wetland unit.  

 

ID: 584 

 

 

Downstream 

facing photo of 

the wetland unit 

taken from 

Benoni road 

which runs 

parallel to a 

portion of the 

wetland unit.  

 

ID: 589 

 

 

Downstream 

photo of the 

wetland taken 

from Brentwood 

Park Road. 
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ID: 611 

 

 

Upstream facing 

photo taken 

from Du Randt 

Road which runs 

through the 

wetland unit.  

 

ID: 623 

 

 

Upstream facing 

photo taken 

from Du Randt 

Road which 

crosses the 

wetland unit. 

 

ID: 641 

 

 

Photo of the 

depression taken 

from the M63 

road. A mine 

dump which 

encroaches on 

the wetland is 

visible in the 

background.  

 

ID: 659 

 

 

Downstream 

facing photo 

taken from the 

R42 road 

crossing. 
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ID: 672 

 

Downstream 

facing photos 

across the 

Rietvlei valley. 

Photo taken from 

the Moonlight 

Road  

 

ID: 672 

 

Upstream facing 

photo of the 

large incised 

channel running 

through the 

lower Rietvlei 

valley. Photo 

taken from the 

Moonlight Road 

crossing.  

 

ID: 680 

 

 

Downstream 

photo of the 

wetland taken 

from a park 

adjacent to Star 

Road.  

 

ID: 681 

 

 

Upstream facing 

photo of the 

wetland unit 

taken from 

Benoni road.  
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ID: 684 

 

 

Upstream facing 

photo of the 

wetland unit 

taken from the 

R29 (Ermelo) 

road, which 

crosses the unit. 

 

ID: 737 

 

 

Upstream facing 

photo of the 

middle section of 

the Rietspruit 

wetland taken 

from R103 road 

crossings. 

 

ID: 805 

 

 

Downstream 

facing photo of 

the wetland 

taken from the 

M37 bridge 

crossing. 

 

ID: 841 

 

 

Downstream 

facing photo of 

the wetland 

taken from the 

Sarel Hattingh 

Street bridge 

crossing. 
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ID: 851 

 

 

Upstream facing 

photo of the 

wetland taken 

from the 

Vlakplaats Street 

road crossing. 

 

ID: 858 

 

 

Upstream facing 

photo taken 

from the R42 

road, near the 

Marievale Bird 

Sanctuary. 

 

ID: 864 

 

 

Downstream 

facing photo of 

the lower section 

of the Rietspruit 

wetland.  

 

ID: 865 

 

 

Upstream facing 

photo of the 

middle section of 

the Rietspruit 

wetland taken 

from R103 road 

crossings.  
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ID: 866 

 

 

Downstream 

facing photo of 

the lower section 

of the Natalspruit 

wetland taken 

from Kaunda 

Road. 

 

ID: 867 

 

Downstream 

facing photo of 

the main Rietvlei 

valley wetland, 

taken from the 

R25 road 

crossing.  

 

ID: 869 

 

 

Photo of the 

large depression 

wetland from a 

nearby farm 

road.  
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Annexure B: PES Assessment Landcover Data 
 
Table 13. Land-cover categories used in the level 1a WET-Health Version 2 PES assessment 

(Macfarlane et al., 2020). 

WET 

ID 
WET-Health Land cover category 

WET 

ID 
WET-Health Land cover category 

1 Open Water – Natural 11 Mining - Low contamination risk 

2 Open Water – Artificial 12 Mining - Moderate contamination risk 

3 Natural / Minimally impacted 13 Mining - High contamination risk 

4 Semi-natural 14 Eroded areas (& heavily degraded land) 

5 Orchards and vineyards 15 Urban Industrial/Commercial 

6 Sugar cane 16 Urban Informal 

7 Commercial annual crops (irrigated) 17 Urban Residential – high density 

8 Commercial annual crops (non-irrigated) 18 Urban Residential – low density 

9 Subsistence crops  19 Urban Open Space 

10 
Plantations and dense infestations of invasive 

alien plants 
  

 

Table 14. 2020 Ekurhuleni land cover classes reclassified into the board land-cover categories 

used to inform the PES assessment. 

2020 Ekurhuleni land cover classes 
WET 

ID 
2020 Ekurhuleni land cover classes 

WET 

ID 

Agriculture Holding  9 Mining 13 

Agriculture Informal  9 New Development 14 

Airport 15 NFEPA Wetlands 3 

Alien Vegetation 10 Pan 1 

Bare 14 Railway 15 

Canal 2 Road Vegetation 19 

Cemetery 19 Roads 15 

Commercial 15 Smallholdings 18 

Cultivation 7 Sports fields 19 

Degraded 14 Transport 15 

Golf Estate/Course 19 Urban 15 

Grassland/Veld 3 Urban Residential 17 

Hostel 17 Wastewater Treatment Works 2 

Industrial 15 Water/Water Course 1 

Informal Settlement 16 Wetland 3 

Institutional 15 Woody Vegetation 10 
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Figure 7. Map indicating the re-classified landcover dataset used to inform the PES assessment. 


