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1 INTRODUCTION 

1.1 Background 

In June 2013 Wetlands Consulting Services (Pty) Ltd conducted an environmental impact 

assessment (EIA) for the proposed Kusile 60-year ash dump facility (hereafter referred to as the 

‘ADF’) (Kassier, 2013). This study included delineation of all wetlands in the study area as well as 

eco-classification and the determination of ecological importance and sensitivity. The detailed 

information from that study has been extensively used to achieve the objectives of this study. In 

the same year Golder Associates Africa (Pty) Ltd (Golder Associates, 2013) undertook a terrestrial 

ecosystems assessment of the five proposed ADF site alternatives. Their study focused on 

describing the terrestrial biodiversity and ecological characteristics of the proposed sites and 

associated conveyor corridors. Both studies identified Site A (Figure 2.1) as the preferred site for 

the ADF but from different ecosystem perspectives (wetlands and terrestrial).  

The footprint of the proposed ADF will result in extensive permanent loss of wetlands (both 

hillslope seeps and channelled valley bottom wetlands), estimated to be about 227 ha (Kassier, 

2013). In addition to the direct loss the concern was expressed that there could be a high potential 

for deterioration in water quality within the Klipfonteinspruit and the Wilge River, as well as 

further degradation of the wetland system along the Klipfonteinspruit downstream of the 

proposed ADF (Kassier, 2013). In addition to mitigation outlined in that study (Kassier, 2013), it 

was also suggested that a wetland offset strategy be investigated in order to deal with residual 

impacts after required mitigation activities. The wetland offset strategy is based on the direct and 

indirect impacts of the ADF as assessed in the wetland EIA conducted by Kassier (2013) but does 

not include any additional impacts from the Kusile Power Station. Although additional impacts on 

downstream habitats are possible, it is assumed here that they are sufficiently dealt with through 

existing mitigation measures. Should there be downstream impacts however, then this has 

implications for both the size of the offset required as well as the usefulness of these sites as offset 

receiving areas. 

The development of the wetland offset strategy is therefore the general aim of this report and in 

accordance with the approach taken in the new wetland offset guidelines, it is important to ensure 

that a “No Net Loss” approach is outlined such that the wetlands that feed the Wilge River do not 

lose any functional or biodiversity value as a result of the ADF (SANBI & DWS, 2014). At the same 

time it is also important to ensure the security and protection of wetlands that remain, which in 

turn will protect the integrity of the Wilge River which is a major tributary to the Olifants River 

system.  

1.2 Objectives of the Study 

The main objective of this study is to explore and develop a wetland offset strategy is response to 

residual impacts (in this case permanent loss of wetlands) of the proposed ADF at Site A (Figure 

2.1). This document outlines a pre-offset strategy that aims to set out options for a choice towards 

finalising the offset strategy. The wetland-offset guidelines and calculator developed and supplied 

by SANBI & DWS (2014) will be used to achieve the following: 
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1. To quantify the required offset targets, both water resources and ecosystem services 

offset targets, and ecosystem conservation offset targets. 

2. To identify a number of possible offset receiving sites for implementation of the offset 

strategy. 

3. To describe potential offset activities at target sites and evaluate resultant change to 

wetland and buffer zone condition/integrity 

4. To quantify potential gains of offset activities at receiving areas  

5. Explore scenarios in order to optimize potential gains in order to meet target 

requirements 
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2 STUDY AREA 

2.1 Study Area Context 

The proposed ADF is approximately 2km south of Kusile Power Station and covers an area of 

826.54 ha. The proposed ADF will cover the upper catchment of the Klipfonteinspruit, a tributary 

of the Wilge River (sub-quaternary B20F-01150) (Figure 2.1), which consists of extensive hillslope 

seepage and channelled valley bottom wetlands that regulate and purify flow to the Wilge River. 

The area is characterised by Eastern Highveld Grassland and Rand Highveld Grassland (both 

endangered vegetation units; Mucina & Rutherford, 2006), and both of which are categorised as 

Mesic Highveld Grassland Group 4 (Nel et al., 2011). Almost all of the wetlands in the area (along 

the Wilge River, Klipfonteinspruit and Holspruit) have been denoted as Freshwater Ecosystem 

Priority Areas (Wetland FEPAs; Nel et al., 2011 in principle and Mpumalanga Highveld Wetlands 

coverage (2014) in more detail (http://bgis.sanbi.org/MHwetlands/project.asp)) (Figure 2.2).  

On a provincial and municipal scale, the ecosystems around Kusile are considered to be 

endangered (MBSP, 2014), and some areas have been classified as critical biodiversity areas, 

including most wetlands (CBAs; Lötter & Ferrar, 2006; Mpumalanga Biodiversity Sector Plan 

(MBSP) (MTPA, 2014) http://bgis.sanbi.org/mbsp/project.asp; Figure 2.3). Both the wetland 

status (such as FEPAs) and the CBA status have bearing on how wetland hydro-geomorphic units 

(HGM) were assessed for landscape planning and local biodiversity value in the offset calculator 

(see methods below).  

http://bgis.sanbi.org/MHwetlands/project.asp)
http://bgis.sanbi.org/mbsp/project.asp
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Figure 2.1. Map showing the position of wetlands and rivers relative to the Kusile power station 
and the proposed 60-year Ash Dump Facility (ADF) 
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Figure 2.2. Map showing the position of priority wetlands (wetland FEPAs) and other wetlands 
relative to the Kusile power station and the proposed 60-year Ash Dump Facility 
(ADF) 

 

Figure 2.3. Map showing Mpumalanga Biodiversity Sector Plan (MBSP) freshwater critical 
biodiversity areas 
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3 QUANTIFICATION OF OFFSET TARGETS 

3.1 Methods 

The residual impact of the proposed ADF on wetlands had to be determined in order to calculate 

offset targets. It is important to note that mitigation measures required by the proposed 

development are not considered in the offset strategy since the residual impacts are those that 

exist after mitigation has been effected. Nevertheless it is important to summarise mitigation 

measures here because they have bearing on the assumptions and limitations in order to secure 

the proposed offset strategy. These mitigation measures also demonstrate that the overall Kusile 

project has formalised a mitigation hierarchy and wetland offsets have only been applied once all 

viable and practical options for avoidance, minimization and rehabilitation have been considered. 

Furthermore it should be noted that rehabilitation of the ADF after its tenure will not be able to 

reinstate any wetland functionality within the affected footprint because the landscape will be 

fundamentally altered and hence the need for wetland offsets at the outset.  

It is assumed that all mitigation measures outlined by Wetlands Consulting Services (WCS) (Kassier, 

2013) will be adhered to, but in order for the proposed wetland offset strategy to be viable the 

following assumptions are strictly attached to mitigation measures as well as the offset strategy 

itself: 

1. Construction activities will be limited to within the ADF footprint and not exert impact 

beyond these limits i.e. the direct impacts identified in the EIA; 

2. Although the ADF is phased over time it is assumed that at all times the area within its 

footprint will be a closed system i.e. all rainfall entering the facility will be stored or reused 

but not returned to the wetland systems downstream, and no subterranean seepage will 

occur. 

3. No vegetation clearing will occur in wetlands outside the demarcated footprint of the 60-

year ADF. 

4. No material (sediments or ash) eroded from the ADF footprint will enter downstream 

wetland systems during the construction as well as operational phases. 

5. Water received from BOTH (marked A and B in Figure 2.2) upstream channels of the ADF 

will be diverted and returned to the downstream wetland systems in accordance with a 

management plan that ensures delivery of clean water dispersed in such a way so as to 

minimise velocity and concentration of flow i.e. reduced ability to erode / incise such that 

offset targets downstream are achievable. Furthermore it is assumed that sufficient flow 

from upstream wetlands is diverted in order to satisfy wetland water quantity 

requirements downstream of the ash dump (currently being investigated by WCS). In this 

regard it is additionally noted that upstream wetlands on New Largo property will also be 

lost in future mining developments, but that the Kusile impact and offset assumes that 

sufficient quantities and quality of water enter the property from New Largo.  

Residual impacts of the 60-year ash dump were noted as direct and indirect and were assessed by 

overlaying the ADF footprint onto delineated wetland areas (Figure 3.1). Direct residual impacts 

pertain to those wetlands within the ADF footprint, and since these wetlands will be permanently 

lost, their post development functional values were set to zero (Table 3.1). As noted before, it is 
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assumed that potential downstream impacts are sufficiently mitigated such that no residual 

impacts exist downstream of the ADF site. 

Wetlands immediately adjacent to the ADF footprint were considered to be variously indirectly 

affected (see Figure 3.1 for their relative position, extent and HGM unit ID) with residual impacts 

being mostly less than permanent loss. It is assumed that wetlands to the north of the ash dump 

footprint (HGM 4a and 18a) will be severely modified or completely lost during the construction of 

the proposed diversion of upstream water in this area and were therefore assigned no post 

development functional value (Table 3.1). Wetlands upstream of the ash dump footprint (areas A 

and B in Figure 3.1) will retain no functionality in terms of flood attenuation or erosion control but 

will still convey flow to the proposed diversion which will be important to maintain downstream 

water requirements (see assumptions attached to mitigation above). It is notable that wetlands 

upstream of Eskom property along the Klipfonteinspruit will continue to provide flow to areas 

marked A and B (Figure 3.1 but New Largo wetlands not shown) in the short to medium term, but 

will eventually be lost when New Largo commences with proposed mining operations. The offset 

strategy is based on the assumption that DWS will ensure that despite any mining related impacts 

on and loss of these wetlands, that water of sufficient quality and quantity continues to enter the 

property at C to support the downstream wetlands (Figure 3.1). Furthermore it is likely that 

indirectly impacted wetlands in area C will also be lost because this area provides a 200m strip 

upstream of the culvert under the R686 (tarred road) where flow from the diversion should be 

released utilising structures such as a weir that disperse flow velocity and concentration.  

 

Figure 3.1. Map showing those wetlands directly and indirectly affected by the 60-year ash dump 
facility (ADF) footprint 
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Table 3.1. Post development functional values (%) used for directly and indirectly impacted 
wetlands (wetland unit IDs refer to those shown in Figure 3.1) 

Wetland Unit (ID) Wetland Type Loss (ha) 
Post Development 

Functional Value (%) 

Directly Impacted Wetlands       

1a Channelled valley bottom 3.071 0 

1b Channelled valley bottom 21.484 0 

2 Channelled valley bottom 16.825 0 

3 Channelled valley bottom 3.899 0 

4 Hillslope seepage 15.962 0 

5 Hillslope seepage 42.992 0 

6a Hillslope seepage 0.718 0 

6b Hillslope seepage 0.425 0 

6c Hillslope seepage 0.081 0 

6d Hillslope seepage 1.957 0 

6e Hillslope seepage 6.459 0 

6f Hillslope seepage 0.215 0 

7 Hillslope seepage 5.450 0 

8 Hillslope seepage 0.861 0 

9 Hillslope seepage 11.910 0 

10 Hillslope seepage 0.029 0 

11 Hillslope seepage 11.704 0 

12 Hillslope seepage 2.523 0 

13 Hillslope seepage 73.043 0 

14a Hillslope seepage 20.373 0 

14b Hillslope seepage 2.457 0 

15 Hillslope seepage 4.153 0 

18 Hillslope seepage 3.225 0 

21 Hillslope seepage 34.668 0 

27 Hillslope seepage 2.152 0 

Indirectly Impacted Wetlands       

1a Channelled valley bottom 4.5358 33 

2 Channelled valley bottom 3.324 32 

4a Hillslope seepage 3.010 0 

4b Hillslope seepage 5.651 36 

5 Hillslope seepage 3.620 39 

10 Hillslope seepage 21.002 36 

11 Hillslope seepage 16.194 37 

18a Hillslope seepage 4.712 0 

 

The SANBI & DWS offset guidelines and calculator (2014) outlines three types of offset targets: 

water resources and ecosystem services targets (functional targets), ecosystem conservation 

targets and species conservation targets. Since none of the species of conservation concern that 

were outlined in previous studies (Kassier, 2013) were found at wetlands within the ADF footprint, 
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only functional and ecosystem conservation targets were quantified. The extent of wetland loss 

(area) used in the calculations (Table 3.1) was taken from wetland delineation data provided by 

Wetlands Consulting Services (Pty) Ltd.  

3.1.1 Parameters for Water Resources and Ecosystem Services Targets 

The calculation of functional targets requires both the area as well as a functional measure of the 

wetland. The present ecological status (PES) that was determined in 2013 (Kassier, 2013) was used 

as a measure of functionality, but because the Resource Directed Measures (RDM) method was 

used (DWAF, 1999) the PES consisted of a score from 0 to 5 (a category A to F respectively). This 

value is therefore converted into a functional value percentage for the calculation of the offset 

requirements. Post development functional values were calculated for each wetland using the 

same system and then both scores were converted to a value between 0 and 100 for use within 

the offset calculator (see Table 3.2 for data values and Table 3.3 for conversion).  

The loss of wetland functioning along the Klipfonteinspruit is significant within a local (provision 

and protection of the Wilge River) as well as regional (provision and protection of the Upper 

Olifants system) context. Wetland loss in this important water resource area could compromise 

water regulation/supply to an already stressed system. The water resource multiplier was 

therefore set to 1.5 for all directly and indirectly impacted wetlands.  

Table 3.2. PES scores used in the SANBI & DWS offset calculator and resultant water resources 
and ecosystem services offset targets . 

Wetland 
Unit (ID) 

Wetland Type 
Loss 
(Ha) 

PES 
(RDM) 

PES 
Score 

Pre 
Development 
Functional 
Value 

Reduction 
in 
Functional 
Percentage 

Development 
Impact 
(hectare 
equivalents) 

Water 
Resources 
& 
Ecosystem 
Services 
Offset 
Target 

Direct 

1a channelled valley bottom 3.071 C 2.9 72.00 72.00 2.2111 3.3167 

1b channelled valley bottom 21.484 C 2.9 72.00 72.00 15.4685 23.2027 

2 channelled valley bottom 16.825 D 2.5 58.00 58.00 9.7585 14.6378 

3 channelled valley bottom 3.899 C 3 76.00 76.00 2.9632 4.4449 

4 Hillslope seepage 15.962 D 2.5 58.00 58.00 9.2580 13.8869 

5 Hillslope seepage 42.992 c 3 76.00 76.00 32.6739 49.0109 

6a Hillslope seepage 0.718 A/B 3.9 88.00 88.00 0.6382 0.9573 

6b Hillslope seepage 0.425 A/B 3.9 88.00 88.00 0.3778 0.5667 

6c Hillslope seepage 0.081 A/B 3.9 88.00 88.00 0.0720 0.1080 

6d Hillslope seepage 1.957 A/B 3.9 88.00 88.00 1.7396 2.6094 

6e Hillslope seepage 6.459 A/B 3.9 88.00 88.00 5.7414 8.6121 

6f Hillslope seepage 0.215 A/B 3.9 88.00 88.00 0.1911 0.2867 

7 Hillslope seepage 5.450 B 3.5 84.00 84.00 4.6020 6.9030 

8 Hillslope seepage 0.861 C 2.9 72.00 72.00 0.6199 0.9299 

9 Hillslope seepage 11.910 D 2.4 56.00 56.00 6.6696 10.0044 

10 Hillslope seepage 0.029 D 2.5 58.00 58.00 0.0168 0.0252 

11 Hillslope seepage 11.704 C 3 76.00 76.00 8.8950 13.3426 

12 Hillslope seepage 2.523 B 3.8 87.00 87.00 2.2147 3.3220 
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13 Hillslope seepage 73.043 C 2.9 72.00 72.00 52.5910 78.8864 

14a Hillslope seepage 20.373 C 2.9 72.00 72.00 14.6686 22.0028 

14b Hillslope seepage 2.457 C 2.9 72.00 72.00 1.7690 2.6536 

15 Hillslope seepage 4.153 D 2.4 56.00 56.00 2.3257 3.4885 

18 Hillslope seepage 3.225 A 4 89.00 89.00 2.9025 4.3538 

21 Hillslope seepage 34.668 C 3 76.00 76.00 26.3477 39.5215 

27 Hillslope seepage 2.152 A 4 89.00 89.00 1.9368 2.9052 

Indirect 

1a channelled valley bottom 4.5358 C 2.90 72.00 39.00 1.7690 2.6534 

2 channelled valley bottom 3.324 D 2.5 58.00 26.00 0.8642 1.2964 

4a Hillslope seepage 3.010 D 2.5 58.00 58.00 1.7458 2.6187 

4b Hillslope seepage 5.651 D 2.5 58.00 22.00 1.2432 1.8648 

5 Hillslope seepage 3.620 C 3 76.00 37.00 1.3394 2.0091 

10 Hillslope seepage 21.002 D 2.5 58.00 22.00 4.6204 6.9307 

11 Hillslope seepage 16.194 C 3 76.00 39.00 6.3157 9.4735 

18 Hillslope seepage 4.712 A 4 89.00 89.00 4.2408 6.3612 

Total:   348.68         228.79 343.19 

 

Table 3.3. General relationships used to convert RDM PES values to percentages. For a list of 
intermediate values see Appendix 1 

Description RDM Rating Category Category range (%) 

Natural, unmodified >4 A 90-100 

Largely natural >3 and <=4 B 80-90 

Moderately modified >2.5 and <=3 C 60-80 

Largely modified <=2.5 and >1.5 D 40-60 

Seriously modified >0 and <=1.5 E 20-40 

Critically modified 0 F 0-20 

 

3.1.2 Parameters for Ecosystem Conservation Targets 

The calculation of ecosystem conservation targets requires both the area as well as a measure of 

habitat intactness for each wetland. A subset of the PES data (Kassier, 2013) was used as a measure 

of habitat intactness, and focused on the ratings for the hydraulic, geomorphic, physical and biotic 

environment. Just as with the PES score, the score for habitat intactness was also from 0 to 5, which 

was converted to a value between 0 and 100 for use within the offset calculator (see Table 3.4 for 

data values and Table 3.3 for conversion).  

3.1.2.1 Determining the Ecosystem Conservation Ratio 

Ecosystem Status 

The wetland vegetation group in which impacted wetlands (direct and indirect) occur, is dry 

highveld grassland group 4, which results in an ecosystem status multiplier of 15 for all HGMs. This 

is because this vegetation group is not protected and has a threat status of ‘endangered’.  

Regional and National Conservation Context 
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The priority of wetlands as defined in regional and national conservation plans, considered 

whether wetlands were classified as FEPAs (Nel et al., 2011, MTPA, 2014) as well as whether the 

area in which wetlands occurred was a classified CBA (Critical Biodiversity Area; Lötter & Ferrar, 

2006; Mpumalanga Biodiversity Sector Plan (MTPA, 2014) 

http://bgis.sanbi.org/mbsp/project.asp). Since all the wetlands directly and indirectly impacted 

were identified wetland FEPAs (Figure 2.2) all of them were given a high importance in the offset 

calculator, even though not all the wetlands are  designated as priorities within the Mpumalanga 

Biodiversity Sector Plan (MBSP). Additionally, all wetlands in the ash dump footprint were 

recognised by the MBSP as either CBAs, ecological support areas or other natural areas (Figure 

2.3).   

Local site Attributes 

The assessment of local site attributes involves the rating of unique and important biota, wetland 

buffer zone integrity and local connectivity. The uniqueness and importance of biota present in the 

wetland was assessed by considering all available species data and accounts as well as field visits 

specifically for this task. Most impacted wetlands scored a moderate biodiversity value (score = 

0.75) due to the presence of wetland obligate species but no species of conservation concern were 

noted at the sites precluding a score of high biodiversity.   

Buffer zone integrity (within 500m of each wetland HGM) was based on the quantification of 

landuse within each buffer zone. Each of the following landuse classes were estimated for extent 

in the buffer zone: cultivated lands, degraded natural habitat (includes secondary grassland), 

eroded areas, intact natural habitat, forest plantations, mines and quarries and urban / built-up 

land. The weightings used for the calculation of an integrity score were done in the same way as 

outlined in section 4.2.2. Estimation of the extent of landuse classes was done using satellite data 

(Google Earth ©) with field based verification.  

Local connectivity relates to the connection of each HGM to others in the same system. This was 

assessed using satellite data (Google Earth ©) with field based verification to relate each HGM 

other wetlands and their ultimate connection to the Wilge River. For most impacted wetlands the 

local connectivity was “high” (score = 1).  

Table 3.4. Habitat intactness scores and post development habitat intactness used in the SANBI 
& DWS offset calculator, as well as FEPA and CBA criteria used to determine 
wetland importance 

Wetland 
Unit (ID) 

Wetland Type 
Loss 
(Ha) 

Pre 
Developme
nt Habitat 
Intactness 
(%) 

Post 
Development 
Habitat 
Intactness 

Reduction in 
Habitat 
Intactness 
Percentage 

Development 
Impact 
(hectare 
equivalents) 

Ecosystem 
Conversion 
Ratio 

Ecosystem 
Conservation 
Offset Target 

Direct 

1a 
channelled 
valley bottom 3.071 68.00 0.00 68.00 2.0883 10.9050 22.7727 

1b 
channelled 
valley bottom 21.484 68.00 0.00 68.00 14.6091 10.9050 159.3125 

2 
channelled 
valley bottom 16.825 60.00 0.00 60.00 10.0950 11.1450 112.5088 

3 
channelled 
valley bottom 3.899 76.00 0.00 76.00 2.9632 11.0850 32.8475 

http://bgis.sanbi.org/mbsp/project.asp
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4 
Hillslope 
seepage 15.962 54.00 0.00 54.00 8.6195 8.4038 72.4360 

5 
Hillslope 
seepage 42.992 80.00 0.00 80.00 34.3936 10.8300 372.4827 

6a 
Hillslope 
seepage 0.718 87.78 0.00 87.78 0.6303 8.2050 5.1713 

6b 
Hillslope 
seepage 0.425 87.78 0.00 87.78 0.3731 8.2050 3.0610 

6c 
Hillslope 
seepage 0.081 87.78 0.00 87.78 0.0711 8.2050 0.5834 

6d 
Hillslope 
seepage 1.957 87.78 0.00 87.78 1.7179 8.2050 14.0950 

6e 
Hillslope 
seepage 6.459 87.78 0.00 87.78 5.6697 8.1150 46.0097 

6f 
Hillslope 
seepage 0.215 87.78 0.00 87.78 0.1887 8.2950 1.5655 

7 
Hillslope 
seepage 5.450 82.22 0.00 82.22 4.4810 8.0250 35.9599 

8 
Hillslope 
seepage 0.861 76.00 0.00 76.00 0.6544 7.7700 5.0844 

9 
Hillslope 
seepage 11.910 52.00 0.00 52.00 6.1932 5.6925 35.2548 

10 
Hillslope 
seepage 0.029 58.00 0.00 58.00 0.0168 10.9350 0.1839 

11 
Hillslope 
seepage 11.704 80.00 0.00 80.00 9.3632 11.0550 103.5102 

12 
Hillslope 
seepage 2.523 86.67 0.00 86.67 2.1867 11.2350 24.5674 

13 
Hillslope 
seepage 73.043 68.00 0.00 68.00 49.6692 10.9650 544.6232 

14a 
Hillslope 
seepage 20.373 68.00 0.00 68.00 13.8536 10.6200 147.1257 

14b 
Hillslope 
seepage 2.457 68.00 0.00 68.00 1.6708 10.0950 16.8663 

15 
Hillslope 
seepage 4.153 52.00 0.00 52.00 2.1596 10.0950 21.8008 

18 
Hillslope 
seepage 3.225 90.00 0.00 90.00 2.9025 10.0650 29.2137 

21 
Hillslope 
seepage 34.668 68.00 0.00 68.00 23.5742 11.2650 265.5638 

27 
Hillslope 
seepage 2.152 90.00 0.00 90.00 1.9368 11.5350 22.3410 

Indirect 

1a 
channelled 
valley bottom 4.5358 68.00 32.00 36.00 1.6329 10.9050 17.8066 

2 
channelled 
valley bottom 3.324 60.00 32.00 28.00 0.9307 11.1450 10.3729 

4a 
Hillslope 
seepage 3.010 54.00 0.00 54.00 1.6254 10.8300 17.6031 

4b 
Hillslope 
seepage 5.651 54.00 35.00 19.00 1.0737 10.8300 11.6281 

5 
Hillslope 
seepage 3.620 80.00 37.00 43.00 1.5566 10.8300 16.8580 

10 
Hillslope 
seepage 21.002 58.00 36.00 22.00 4.6204 11.2050 51.7720 

11 
Hillslope 
seepage 16.194 80.00 37.00 43.00 6.9634 11.2050 78.0251 

18 
Hillslope 
seepage 4.712 90.00 0.00 90.00 4.2408 10.4550 44.3376 

Total:   
348.68

08       222.7254   2343.3443 

 

3.2 Results 

Although the results of the calculated offset targets are shown according to wetland HGM types, 

(e.g. channelled valley bottom wetlands, hillslope seepage wetlands etc.) it is acknowledged that 
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while it is desirable to replicate the mix of different types being lost it is not a requirement to 

replicate the mix exactly. The overall target for the offset strategy is the total requirement 

expressed as Ha equivalents. 

3.2.1 Water Resources and Ecosystem Services Targets 

The offset targets for water resources and ecosystem services were calculated at 228.79 ha, but 

the value was adjusted for the importance of the system to 343.18 ha equivalents, which 

comprised 49.55 ha equivalents of channelled valley bottom wetlands and 293.63 ha equivalents 

of hillslope seeps (Table 3.5).  

Table 3.5. Summary of water resources and ecosystem services offset targets. 

Water Resources & Ecosystem Services Offset Target (ha equivalents) 

 Directly Impacted Indirectly Impacted Total 

Channelled valley bottom 
45.6020 3.9498 49.5518 

Hillslope seepage 
264.3769 29.2580 293.6349 

Floodplain 
0.0000 0.0000 0.0000 

Total 
309.9789 33.2078 343.1867 

 

3.2.2 Ecosystem Conservation Targets 

The ecosystem conservation offset targets were calculated at 2 343.34 ha equivalents, which 

comprised 355.62 ha equivalents of channelled valley bottom wetlands and 1 987.72 ha 

equivalents of hillslope seeps (Table 3.6).  

Table 3.6. Summary of ecosystem conservation offset targets.  

Ecosystem Conservation Offset Target (ha equivalents) 

 Directly Impacted 
(ha) 

Indirectly Impacted 
(ha) 

Total 
(ha) 

Channelled valley bottom 327.4414 28.1795 355.6210 

Hillslope seepage 1 767.4995 220.2238 1 987.7234 

Floodplain 0.0000 0.0000 0.0000 

Total 2 094.9410 248.4034 2 343.3443 

 

The above tables and calculations provide a realistic assessment of the loss of wetland functionality 

and habitat due to the proposed 60-year ash dump and provide values against which to evaluate 

whether the proposed offset will be sufficient.   



Kusile Wetland Offset Strategy 

 15 

4 RECEIVING AREAS AND THE QUANTIFICATION OF POTENTIAL 

GAINS 

4.1  IDENTIFICATION OF TARGET SITES (RECEIVING AREAS) 

The upper reaches of the Klipfonteinspruit will be lost to the ADF. One of the key principles for 

offsets as articulated in the wetland offset guidelines is that the offset should be located as close 

to the impact as is practical (especially for water resource issues). Therefore, it stands to reason 

that the site of first and most importance for the offset strategy is the remainder of the 

Klipfonteinspruit all the way to and including the confluence with the Wilge River. This area has 

been divided into two sections for the assessment according to property ownership since almost 

the entire Klipfonteinspruit system is either on Eskom or Topigs property (referred to as Eskom 

Klipfonteinspruit and Topigs Klipfonteinspruit respectively; Figure 4.1). A third potential receiving 

site was also identified along the Holspruit, which is directly adjacent to the Klipfonteinspruit and 

also feeds into the Wilge River (Figure 4.1).  

Eskom Klipfonteinspruit has the advantages that the types of wetlands present are the same as 

those being lost at the ADF, the wetlands at this site occur directly downstream and in the same 

local catchment as the impacted site, the majority of the property already belongs to Eskom, and 

since the area occurs between the impacted site and the Wilge River it can act to buffer negative 

impacts such as increased turbidity or potential flood damage. The wetlands in this area have a 

PES category of C or D, and hence also have scope for improvement, which is an additional 

advantage in terms of getting the improvement in functionality required in order to meet the water 

resource and ecosystem conservation offset targets (Table 4.1).  
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Figure 4.1. Map showing the position of potential receiving areas relative to the 60-year Ash 
Dump Facility (ADF), Kusile power station and the Wilge River 

The Topigs Klipfonteinspruit wetlands have similar advantages except that the property does not 

belong to Eskom and would therefore require at least a basic agreement between Eskom and 

Topigs in order for these wetlands to act as receiving areas. The area has nevertheless been 

included in the assessment and was divided into two sub-areas: Topigs Klifonteinspruit and Topigs 

Wilge. The area has the added benefit because in contains elements of both systems (the Wilge 

River and the Klipfonteinspruit) as well as the floodplains at the confluence of the two (Table 4.1).  

The Holspruit site consists of extensive wetlands of the same type as the impacted site (hillslope 

seeps and channelled valley bottom wetlands) and also occurs in the same local catchment as the 

impacted site, although not directly downstream it is directly adjacent to it. These wetlands do 

have the advantage that a large proportion of the wetlands occur on Eskom property (particularly 

channelled valley bottom wetlands), wetlands occur directly upstream of the Wilge River and 

hence provide opportunity to secure and protect aspects of the Wilge, and many of the wetlands 

have a PES categories of C or D, and hence also have scope for improvement (Table 4.1).  

Table 4.1. Advantages and disadvantages of identified receiving areas 

Receiving Area 
Property 

Ownership 
Wetland Types 

Buffers the Wilge 
River 

Scope for 
Ecological 

Improvement 

Eskom 
Klipfonteinspruit 

Almost completely 
owned by Eskom 

Same mix as 
impacted sites 

Yes Yes 

Topigs 
Klipfonteinspruit 

Completely 
owned by Topigs 

Same mix as 
impacted sites, 
with addition of 

1.8km of the 
Wilge River 

including adjacent 
floodplains 

Yes Yes 

Holspruit 

Partially owned by 
Eskom 

Same mix as 
impacted sites 

Yes Yes 

 

4.2 Methods of Quantification of Potential Gains 

A preliminary calculation using all three proposed receiving areas with the minimum acceptable 

security of tenure for the shortest acceptable period, showed that only 33.7% of the functional 

targets could possibly be met and only 64.2% of the conservation targets. This is markedly short of 

the offset requirement.  

In order to increase the potential of the identified receiving area, it is proposed that Eskom secure 

these sites in perpetuity. This requires that the offset area (including wetland and adjacent 

terrestrial areas) receives full legal protection through permanent inclusion in and declaration as 
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(part of) a Nature Reserve or area of equivalent status under the National Environmental 

Management: Protected Areas Act (Act 57 of 2003) (NEMPAA). 

Alternatively, the sites can be secured through other legal mechanisms such as a conservation 

servitude on the title deed in combination with long term contractual obligations to manage and 

maintain the site as if it was a declared Protected Area under NEMPAA. Only the procedure for a 

maximised secure strategy is outlined below.  

4.2.1 Contribution towards Functional Targets  

As with the calculation of offset targets, the calculation of the potential contribution to functional 

targets requires both the area and a functional measure of each receiving wetland. Again, the PES 

that was determined in 2013 (Kassier, 2013) was used as a measure of functionality, and converted 

to a value between 0 and 100 for use within the offset calculator in the same way as before (see 

Table 3.3 and Appendix 1 for PES conversion). Each PES value was then changed to reflect 

successful implementation of proposed offset activities (see below for activities) for use within the 

calculator (see Appendix 2 for current and proposed PES scores and Table 4.2 for calculated values).   

The predominant type of offset activities proposed when using the offset calculator was 

“rehabilitation and protection”, which resulted in an adjustment factor of 0.66. This adjustment is 

suggested within the Wetland Offset Guidelines in order to accommodate for the potential risk of 

failure of the offset implementation activity (e.g. gabions washing away in a flood). However, a key 

aspect of the Kusile offset strategy is that a sufficiently robust adaptive management programme 

will be in place to ensure that any failure is immediately dealt with. Therefore we suggest that 

there is no need to adjust the functional values downward. 

If the wetland management system is approved as being sufficiently robust to deal with all risks, 

then a potential total of 175,08 ha would be achieved (compared to the total of 115.53 ha if the 

values are adjusted downwards for risk).This means that only 66% of adjusted receiving wetland 

areas contributed to functional target Ha equivalents (see Table 4.2 for comparison of adjusted 

and unadjusted contributions).  

The unadjusted value is also shown (Table 4.2) since high quality strategic adaptive management 

and sound rehabilitation is proposed (see below) in order to secure additional hectare equivalents 

that are properly managed and protected within a conservation area.  

Table 4.2. PES scores used to calculate functional targets and associated adjusted and unadjusted 
(full) hectare equivalent contributions towards functional targets 

Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving 
Area 

Wetland Type 
Wetland 

Area 

Pre 
Offset 
PES 
(%) 

Post 
Offset 
PES 
(%) 

Full Offset 
Contribution 
(Functional 
hectare 
equivalents) 

Adjusted (66%) 
Offset 
Contribution 
(Functional 
hectare 
equivalents) 

26 
Topigs 
Klipfonteinspruit Hillslope seepage 28.03 76.00 90.00 3.9241 2.5899 

28 
Topigs 
Klipfonteinspruit 

channelled valley 
bottom 31.76 56.00 86.67 9.7420 6.4297 

29 
Topigs 
Klipfonteinspruit Hillslope seepage 294.84 72.00 88.89 49.8485 32.9000 
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29 
Topigs 
Klipfonteinspruit Hillslope seepage 2.72 72.00 88.89 0.4586 0.3027 

30 
Topigs 
Klipfonteinspruit Hillslope seepage 3.36 87.78 90.00 0.0745 0.0492 

30 
Topigs 
Klipfonteinspruit Hillslope seepage 1.73 87.78 90.00 0.0384 0.0253 

32 Topigs Wilge Floodplain 73.46 76.00 87.78 8.6530 5.7110 

33 Topigs Wilge Hillslope seepage 1.61 76.00 81.11 0.0823 0.0543 

33 Topigs Wilge Hillslope seepage 0.49 76.00 81.11 0.0685 0.0452 

34 
Topigs 
Klipfonteinspruit Hillslope seepage 1.65 80.00 90.00 0.1650 0.1089 

-- Topigs Wilge Hillslope seepage 3.21 68.00 85.00 0.5464 0.3606 

-- Topigs Wilge Hillslope seepage 1.46 68.00 85.00 0.2477 0.1635 

-- Topigs Wilge Floodplain 41.53 68.00 85.00 3.3223 2.1927 

21 
Eskom 
Klipfonteinspruit Hillslope seepage 243.10 76.00 88.89 28.6367 18.9002 

1 
Eskom 
Klipfonteinspruit 

channelled valley 
bottom 21.19 72.00 86.67 3.1090 2.0519 

22 
Eskom 
Klipfonteinspruit 

channelled valley 
bottom 4.31 52.00 83.33 1.3497 0.8908 

20 
Eskom 
Klipfonteinspruit Hillslope seepage 0.35 56.00 80.00 0.0838 0.0553 

20 
Eskom 
Klipfonteinspruit Hillslope seepage 1.47 56.00 80.00 0.3523 0.2325 

25 
Eskom 
Klipfonteinspruit Hillslope seepage 7.08 76.00 87.78 0.8345 0.5508 

25 
Eskom 
Klipfonteinspruit Hillslope seepage 5.18 76.00 87.78 0.6100 0.4026 

24 
Eskom 
Klipfonteinspruit Hillslope seepage 4.83 76.00 87.78 0.5692 0.3757 

50 Holspruit Hillslope seepage 8.79 83.33 86.67 0.2935 0.1937 

35 Holspruit 
channelled valley 
bottom 13.37 56.00 83.33 3.6545 2.4119 

50 Holspruit Hillslope seepage 6.39 83.33 86.67 0.2136 0.1410 

44 Holspruit Hillslope seepage 10.32 72.00 86.67 1.5135 0.9989 

44 Holspruit Hillslope seepage 7.63 72.00 86.67 1.1188 0.7384 

51 Holspruit Hillslope seepage 0.36 68.00 86.67 0.0120 0.0079 

52 Holspruit 
channelled valley 
bottom 3.37 76.00 86.67 0.3591 0.2370 

52 Holspruit 
channelled valley 
bottom 5.82 76.00 86.67 0.6212 0.4100 

54 Holspruit Hillslope seepage 14.24 83.33 88.89 0.7920 0.5227 

53 Holspruit Hillslope seepage 57.91 52.00 86.67 20.0772 13.2509 

40 Holspruit Hillslope seepage 17.45 85.56 88.89 0.5811 0.3835 

35 Holspruit 
channelled valley 
bottom 6.68 56.00 83.33 1.8255 1.2048 

42 Holspruit Hillslope seepage 60.83 72.00 88.89 10.2741 6.7809 

43 Holspruit Hillslope seepage 4.47 83.33 88.89 0.2483 0.1639 

35 Holspruit 
channelled valley 
bottom 5.28 83.33 83.33 0.3948 0.2606 

41 Holspruit Hillslope seepage 6.03 76.00 88.89 0.7769 0.5128 

39 Holspruit 
channelled valley 
bottom 5.39 76.00 86.67 0.5748 0.3793 

35 Holspruit 
channelled valley 
bottom 3.56 56.00 83.33 0.9728 0.6420 

36 Holspruit 
channelled valley 
bottom 2.78 64.00 84.44 0.5688 0.3754 
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35 Holspruit 
channelled valley 
bottom 2.93 56.00 83.33 0.8020 0.5293 

38 Holspruit Hillslope seepage 58.78 76.00 88.89 7.5767 5.0006 

38 Holspruit Hillslope seepage 0.63 76.00 88.89 0.0532 0.0351 

54 Holspruit Hillslope seepage 11.45 83.33 88.89 0.6367 0.4202 

41 Holspruit Hillslope seepage 0.68 76.00 88.89 0.0883 0.0583 

37 Holspruit Hillslope seepage 97.58 76.00 88.89 8.2358 5.4356 

 Total:     1222.634     175.0588 115.5388 

 

4.2.2 Contribution towards Ecosystem Conservation Targets  

As with the calculation of offset targets, the calculation of the potential contribution to ecosystem 

conservation targets requires both the area as well as a measure of habitat intactness for each 

receiving wetland. The same subset of the PES data (Kassier, 2013) was again used as a measure 

of habitat intactness, and focused on the ratings for the hydraulic, geomorphic, physical and biotic 

environments. Just as with the PES score, the score for habitat intactness was also from 0 to 5, 

which was converted to a value between 0 and 100 for use within the offset calculator (see 

Appendix 1 for conversion and Appendix 2 for current and proposed Habitat Intactness scores). 

The offset calculator also allows for the inclusion of buffer zones to be secured. Although each 

wetland HGM was assessed on its own using habitat intactness, the buffer zone was assessed by 

placing one ecologically meaningful buffer zone (not necessarily 500m, and constrained by 

property boundaries) around all wetlands combined (Figure 4.2). Aerial extent (Ha) of different 

categories of landuse were assessed within the buffer zone using satellite data (Google Earth ©) 

and field verification to define “present day” buffer zone integrity. These data were then adjusted 

to best reflect the proposed post-offset activity status within each buffer zone. Resultant buffer 

zone integrity scores were then employed in the offset calculator and added to the contributing 

hectare equivalents from wetlands.   

The calculation of buffer zone integrity essentially comprises a weighted mean of proportional land 

use data within each buffer zone (Table 4.3). The weightings were in accordance with SANBI 

guidelines for the use within the offset calculator, except for the weighting used for the “Degraded 

Natural” land use. This was changed from 0.5 to 0.75. The justification for this is that “degraded 

natural” land provides more efficient buffers for wetlands than do “cultivated” areas (which are 

also given a weighting of 0.5). Furthermore, an equal weighting for “cultivated” and “degraded 

natural” areas provides no incentive or scope for improvement of buffer zone integrity should 

cultivated lands be converted to degraded natural areas (an option available as an offset activity 

in this case).  

Table 4.3. Land use types and weighting values used in the calculation of buffer zone integrity 
scores 

  Cultivated Degraded 
Natural 

Eroded 
Areas 

Intact 
Natural 

Forest 
Plantations 

Urban / 
Built-up 

Mining 

Area (ha) Estimated or measured for each land use 

Area (%) Calculated from above data 

Weightings 0.50 0.75 0.25 1 0.25 0 0 
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Figure 4.2. Aerial view of the delineation of buffer zones (yellow) in relation to wetlands (red) 
and the 60-year Ash Dump Facility (ADF) (purple) 

4.3 Eskom Klipfonteinspruit 

4.3.1 Offset Activities 

In order to provide maximum security of the offset strategy it is proposed to proclaim and manage 

the Klipfonteinspruit (both wetlands and buffer zones; Figure 4.2) as a conservation area from the 

R686 to, and including the confluence with the Wilge River. Maximising the quality of the offset in 

this way (best possible rehabilitation, highest level of protection in perpetuity and strategic 

adaptive management) will maximise the offset credit gained. The offset activities suggested below 

are in line with maximising the offset quality and are in keeping with guidelines set out in WET-

RehabPlan (Kotze et al., 2008) and WET-RehabMethods (Russell, 2008), and are intended to be 

executed as outlined therein.  

The following offset activities are proposed for wetlands and buffer zones along the 

Klipfonteinspruit on Eskom’s property (Table 4.4 see also Figure 4.1 and Figure 4.3) and are 

designed to maximise the quality of the offset in order to maximise the credits gained. It is intended 

to explore opportunities around the proclamation of relevant land parcels in accordance with the 

relevant level of protection under NEMPAA. Where possible, Eskom will seek to include through 

relevant agreements, land outside of its direct control in such proclamations. It is therefore 

envisioned that the area (the complete offset area including Eskom property along the 

Klipfonteinspruit and Holspruit and Topigs) be proclaimed a nature reserve and managed in  

accordance with the offset activities outlined below.  
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Table 4.4. Proposed offset activities along the Klipfonteinspruit on Eskom’s property 

Offset activity and consequence Landscape components to which 
Offset activity applies 

The area in which these offset activities occur (wetlands and buffer 
zone at least) should be demarcated as a nature reserve and should 
be conducted in such a way as to maximize the quality of the offset 
and also therefore maximize the offset credit gained.  

All wetlands and buffer zone 

Cessation of all current cultivation and rehabilitation in order to 
promote secondary grassland. This activity will reduce favourable 
conditions for alien weeds species, which in turn will reduce their 
abundance in adjacent wetlands, will promote infiltration of 
precipitation (important for seeps) with a concurrent reduction in 
erodability, and will retard the loss of topsoil.  
Active Management: 
Level artificial mounds and address eroded areas; collect indigenous 
grass seed from surrounding areas and spread onto denuded 
cultivated areas; treat crops that may arise from seed banks as alien 
species 

Hillslope seeps and buffer zone 

Removal of alien tree species (method to be in keeping with 
acceptable practices). This activity, although a CARA requirement 
anyway, will result in improved species composition in both 
wetlands and grasslands, and hence a higher PES score as well as 
limit the loss of wetlands habitats. 
Active Management: 
Locate and remove alien tree species and remove material from site 
for destruction. Alien trees should be cut at ground level and poison 
applied to prevent coppicing. Regular monitoring should be 
conducted to highlight the presence of alien tree species.   

All wetlands and buffer zone 

Weed control by way of mowing during reproductive periods, or 
with the use of fire. This will reduce the abundance of alien species 
in wetlands and grasslands, improve natural species composition 
and habitats and promote growth of grasses or wetland plants in 
heavily invaded areas.  
Active Management: 
Locate areas where weed species occur in high density / abundance. 
Mow alien weeds to ground level as soon as flowering is prolific. 
Repeat until no flowering is observed.  

Hillslope seeps and buffer zone 

The removal of all internal fences so that grazers are not restricted 
to an area other than the entire area. This will promote movement 
of grazers and distribution of grazing pressure. In order to maximize 
the offset quality it is also suggested that indigenous grazers be used 
(see below). Good quality grassland may also be achieved with 
managed loads of cattle but this may prevent the demarcation of 
the area as a nature reserve and hence markedly reduce the credits 
gained through the offset.  
Active Management: 
Remove all internal fencing and patrol exterior fence to make sure 
condition is good enough to keep stock in.  

All wetlands and buffer zone 

A reduction in grazing pressure, but not complete removal. Grazing 
promotes both grassland and wetland health and should occur at an 
intensity that will promote regrowth, resilience and species diversity 
without the negative effects of either over or under utilisation. It is 
also suggested that indigenous grazers such as blesbok, common 
duiker, steenbok, grey rhebok or reedbuck be used instead of cattle, 
and that goats be avoided completely.  
Active Management: 

All wetlands and buffer zone 
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Purchase stock and monitor population numbers. Also monitor for 
signs of overgrazing. Should overgrazing occur select stock should 
be moved, sold or culled.  

Rehabilitation of headcut and donga erosion. This activity will 
reduce soil/sediment loss, retard channel incision and promote 
revegetation of eroded areas by indigenous species (assuming alien 
species are managed as outlined above).  
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of erosion. 
Regular patrols should be conducted to assess the condition of 
rehabilitation sites as well as monitor for additional erosion.  

All wetlands and buffer zone 

Rehabilitate old dams, most of which have broken dam walls (the 
active channel in these areas should be built up to wetland level 
while old wall material may be useful for this and at the same time 
be reduced in height to the appropriate wetland height). This 
activity will retard and reverse channel incision, rewet large areas of 
wetland which will improve their functionality and contribution to 
biotic and habitat diversity.  
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of potential 
incision. Regular patrols should be conducted to assess the 
condition of rehabilitation sites as well as monitor for additional 
incision. 

Channelled valley bottom 
wetlands 

Install gabions at select locations in order to encourage rewetting of 
wetland areas. This activity will retard and reverse channel incision, 
promote wetland functionality and health and secure wetland 
resilience and integrity.  
Active Management: 
Regular inspection of all gabions to make sure no erosion, incision 
or undercutting occurs.  

Channelled valley bottom 
wetlands 

Conduct regular monitoring (see below) to evaluate offset goals and 
securities of the offset strategy (listed separately below). 
Active Management: 
In addition to conducting monitoring, data analysis and reports 
should be produced to determine whether management action is 
required.   

All wetlands and buffer zone 

 

4.3.2 Functional Targets 

The predominant type of offset activities proposed for the Klipfonteinspruit when using the offset 

calculator was “rehabilitation and protection”. In the calculator this results in an adjustment factor 

of 0.66, which means that only 66% of adjusted receiving wetland areas contributed to functional 

target ha equivalents. This results in a final offset contribution for Eskom-owned Klipfonteinspruit 

of 23.45 functional hectare equivalents (Table 4.5), which meets 6.83% of the target (343.18 ha 

equivalents).  

The reason for the 66% adjustment is to accommodate for the risk of failure of proposed 

rehabilitation. It is the aim here to motivate for an unadjusted contribution of 100% based on 

eliminating such risk. This would require protection of the area to the maximum level of security 

(i.e. declaring and managing as a conservation area), an efficient adaptive management 

programme to ensure offset activity objectives are met, and that such security and management 
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remains in place and effective for the life of the power station. If this is the case, then the offset 

contribution for Eskom-owned Klipfonteinspruit increases to 35.54 (Table 4.5) functional hectare 

equivalents, which meets 10.35% of the target. Clearly additional areas will need to be considered 

as well, and the most logical would be the remainder of the Klipfonteinspruit on Topigs property. 

Table 4.5. Contributions towards functional targets on Eskom property along the 
Klipfonteinspruit; adjusted and unadjusted 

Contribution towards Water Resources & Ecosystem Services Offset Target  
(hectare equivalents) 

 Adjusted Contribution (66%) Unadjusted Contribution (100%) 

Channelled valley bottom 2.9427 4.4587 

Hillslope seepage 20.5171 31.0865 

Floodplain 0.0000 0.0000 

Total 23.4598 35.5470 

 

4.3.3 Conservation Targets 

The total contribution of the Klipfonteinspruit and its buffer on Eskom property (Figure 4.3) 

towards conservation targets is 596.66 hectare equivalents (Table 4.6) if the proposed offset 

strategy is secured at the highest level of protection, i.e. declaration/management of area as a 

conservation area, and this is secured in perpetuity(see Appendix 4 for detail). This contribution 

addresses 25.45% of the required target and includes 81.14 hectare equivalents of terrestrial 

grassland (total buffer zone area is 349 ha but the calculation reduces this to 81.14 ha equivalents) 

in the buffer zone (Figure 4.3). The current landuse within the buffer zone comprises 27% 

cultivated areas and 52% degraded natural area (includes secondary grassland), with 20% of the 

area intact and natural (Table 4.7). The resultant buffer zone integrity score for “present day” is 

0.73 with a proposed realistic improvement to 0.93 after successful implementation of the offset 

activities listed above (Table 4.4). The predominant cause of such an improvement is due to the 

rehabilitation of cultivated lands to secondary grassland (degraded natural) as well as the transition 

of degraded natural areas towards intact natural areas.  

Table 4.6. The contribution of wetlands along the Klipfonteinspruit on Eskom-owned property 
towards ecosystem conservation targets (hectare equivalents unless otherwise 
stated) 

Contributing Component Eskom Klipfonteinspruit Total 

Channelled valley bottom 44.5783 44.57 

Hillslope seepage 470.9424 470.94 

Floodplain 0.0000 0.00 
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Buffer Zone 81.1425 81.14 
  596.66 

Contribution towards total target (%): 25.46 

 

 

Figure 4.3. Buffer zone (yellow) used to contribute to offset targets along the Klipfonteinspruit 
on Eskom-owned property 

Table 4.7. Aerial extent of landuse types within the buffer zone along the Klipfonteinspruit on 
Eskom-owned property and resultant buffer zone integrity scores for both pre- 
and post-offset activities 

Pre Offset Activity 

  
Cultivate

d 
Degrade
d natural 

Erode
d 

Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (ha) 
95.40 182.70 1.00 69.80 0.00 0.10 0.00 

349.0
0 

Area (%) 
27.34 52.35 0.29 20.00 0.00 0.03 0.00 

100.0
0 

Weighting
s 

0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.73 

Post Offset Activity 
 

Cultivate
d 

Degrade
d natural 

Erode
d 

Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (Ha) 
0.00 96.50 0.00 252.50 0.00 0.00 0.00 

349.0
0 
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Area (%) 
0.00 27.65 0.00 72.35 0.00 0.00 0.00 

100.0
0 

Weighting
s 0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.93 

 

4.3.4 Supporting Activities associated with the Offset 

There are certain activities that are not directly part of the offset strategy, but are required to 

secure the success of the outcomes of proposed offset activities. Along the Klipfonteinspruit these 

include, but are not limited to: 

1. The provision of sufficient water of adequate quality and quantity to the wetland 

environment downstream of both Kusile power station and the 60-year ash dump. 

2. The restriction of the B&E quarry expansion beyond its current (May 2015) limits, or 

conditional limits should these exist. 

4.4 Topigs Klipfonteinspruit 

4.4.1 Offset Activities  

As with the upstream portion of the Klipfonteinspruit, in order to provide maximum security of the 

offset strategy it is proposed to proclaim and manage the Klipfonteinspruit on Topigs (both 

wetlands and buffer zones) as a conservation area (nature reserve) from Eskom property to, and 

including the confluence with the Wilge River. The management and management team will be the 

same as that outlined above and the Eskom and Topigs portions of the Klipfonteinspruit should be 

managed as one nature reserve with no internal fences. The offset activities suggested below are 

in keeping with guidelines set out in WET-RehabPlan (Kotze et al., 2008) and WET-RehabMethods 

(Russell, 2008), and are intended to be executed as outlined therein.  

The Topigs property comprises a portion of the Wilge River as well as the Klipfonteinspruit. The 

Wilge River is heavily infested with alien plant species (especially perennial declared invaders), 

which lends itself to relatively easy improvement. The LB (left bank) and RB (right bank) of the 

Klipfonteinspruit have markedly different land uses where the LB is heavily cultivated and irrigated 

(including significant nutrient addition) in some areas of the buffer zone and as a result the hillslope 

seeps have a high incidence of ruderal aliens/weeds. The RB on the other hand, lacks any grazing 

pressure, with no cultivation, and appears to be moribund in places. The Klipfonteinspruit channel 

displays several erosion gullies as well as several broken (incised) old dams. Consequently, the 

following offset activities are proposed for wetlands and buffer zones along the Klipfonteinspruit 

on Topigs property (Table 4.8; see also Figure 4.1 and Figure 4.4): 

Table 4.8. Proposed offset activities along the Klipfonteinspruit on Topigs property 

Offset activity and consequence Landscape components to which 
Offset activity applies 

Cessation of all current cultivation (LB) and rehabilitation in order to 
promote secondary grassland. This activity will reduce favourable 
conditions for alien weeds species, which in turn will reduce their 

Hillslope seeps and buffer zone 
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abundance in adjacent wetlands, will promote infiltration of 
precipitation (important for seeps) with a concurrent reduction in 
erodability, and will retard the loss of topsoil.  
Active Management: 
Level artificial mounds and address eroded areas; collect indigenous 
grass seed from surrounding areas and spread onto denuded 
cultivated areas; treat crops that may arise from seed banks as alien 
species 

Removal of alien tree species (method to be in keeping with 
acceptable practices). This activity will result in improved species 
composition in both wetlands and grasslands, and hence a higher 
PES score as well as limit the loss of wetlands habitats.  
Active Management: 
Locate and remove alien tree species and remove material from site 
for destruction. Alien trees should be cut at ground level and poison 
applied to prevent coppicing. Regular monitoring should be 
conducted to highlight the presence of alien tree species.   

All wetlands and buffer zone as 
well as portion along the Wilge 
River.  

Weed control (especially LB) by way of mowing during reproductive 
periods, or with the use of fire. This will reduce the abundance of 
alien species in wetlands and grasslands, improve natural species 
composition and habitats and promote growth of grasses or 
wetland plants in heavily invaded areas.  
Active Management: 
Locate areas where weed species occur in high density / abundance. 
Mow alien weeds to ground level as soon as flowering is prolific. 
Repeat until no flowering is observed. 

Hillslope seeps and buffer zone 

The removal of all internal fences so that grazers are not restricted 
to an area other than the entire area. This will promote movement 
of grazers and distribution of grazing pressure.  
Active Management: 
Remove all internal fencing and patrol exterior fence to make sure 
condition is good enough to keep stock in. 

All wetlands and buffer zone 

The introduction of the correct grazing pressure. Grazing promotes 
both grassland and wetland health and should occur at an intensity 
that will promote regrowth, resilience and species diversity without 
the negative effects of either over or under utilisation. Moribund 
conditions along the RB will also be improved.  
Active Management: 
Purchase stock and monitor population numbers. Also monitor for 
signs of overgrazing. Should overgrazing occur select stock should 
be moved, sold or culled. 

All wetlands and buffer zone (both 
banks) 

Rehabilitation of headcut and donga erosion. This activity will 
reduce soil / sediment loss, retard channel incision and promote 
revegetation of eroded areas by indigenous species (assuming alien 
species are managed as outlined above).  
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of erosion. 
Regular patrols should be conducted to assess the condition of 
rehabilitation sites as well as monitor for additional erosion. 

All wetlands and buffer zone 

Rehabilitate old dams, most of which have broken dam walls (the 
active channel in these areas should be built up to wetland level 
while old wall material may be useful for this and at the same time 
be reduced in height to the appropriate wetland height). This 
activity will retard and reverse channel incision, rewet large areas of 

Channelled valley bottom 
wetlands 
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wetland which will improve their functionality and contribution to 
biotic and habitat diversity.  
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of potential 
incision. Regular patrols should be conducted to assess the 
condition of rehabilitation sites as well as monitor for additional 
incision. 

Install gabions at select locations in order to encourage rewetting of 
wetland areas. This activity will retard and reverse channel incision, 
promote wetland functionality and health and secure wetland 
resilience and integrity.  
Active Management: 
Regular inspection of all gabions to make sure no erosion, incision 
or undercutting occurs. 

Channelled valley bottom 
wetlands 

Conduct regular monitoring (see below) to evaluate offset goals and 
securities of the offset strategy (listed separately below).  
Active Management: 
In addition to conducting monitoring, data analysis and reports 
should be produced to determine whether management action is 
required.   

All wetlands and buffer zone 

 

As with the Klipfonteinspruit on Eskom property, the wetlands and buffer zone on Topigs will be 

considered for the highest level of protection (i.e. declared a nature reserve) and opportunity for 

the property to be jointly  managed to maintain the desired ecological status of the offset over the 

life of the power station, will be explored.  

4.4.2 Functional Targets 

If the management of Klipfonteinspruit on Topigs property as part of the offset strategy is by way 

of a contractual agreement between Eskom and Topigs, then the minimum level of security of the 

offset is applicable. This results in a final offset contribution for Topigs-owned Klipfonteinspruit of 

50.9 functional hectare equivalents, which meets 14.8% of the target (343.3 ha equivalents). When 

added to the 35.5 functional hectare equivalents secured upstream on Eskom property at the 

highest level of security, the combined 86.5 ha equivalents meets 25.2% of the functional target 

(Table 4.9).  

If the 66% adjustment is negated by the purchase of Topigs by Eskom and the subsequent 

management of the receiving wetlands is in keeping with the upstream Klipfontein area i.e. 

maximum protection, declaration as a conservation area and maximum security of rehabilitation 

by way of an efficient adaptive management programme, then the functional hectare equivalents 

increases from 50.93 to 77.17 ha on Topigs (Table 4.9). The combination of these 77.17 ha with the 

upstream 35.54 ha meets 32.84% of the functional target. It will be necessary to add additional 

sites to meet the functional offset targets, and since a major portion of the Holspruit occurs on 

Eskom property, it is the next logical addition.   

Table 4.9. Contributions towards functional targets on Topigs property along the 
Klipfonteinspruit; adjusted and unadjusted 

Contribution towards Water Resources & Ecosystem Services Offset Target  
(hectare equivalents) 
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 Adjusted Contribution  
(66%) 

Unadjusted Contribution  
(100%) 

Channelled valley bottom 6.4297 9.7420 

Hillslope seepage 36.5996 55.4540 

Floodplain 7.9037 11.9753 

Total 50.9331 77.1742 

 

4.4.3 Conservation Targets 

The total contribution of the Klipfonteinspruit and its buffer on Topigs property (Figure 4.4) 

towards conservation targets is 925.61 hectare equivalents (Table 4.10) if the proposed offset 

strategy is secured at the highest level of protection, i.e. declaration / management of area as a 

conservation area, and this is secured for at least the lifespan of the 60-year ADF. This contribution 

addresses a further 39.50% of the required target and includes 68.73 hectare equivalents of 

terrestrial grassland in the buffer zone. The current landuse within the buffer zone comprises 50% 

cultivated areas and 34% degraded natural area (includes secondary grassland), with 14% of the 

area intact and natural (Table 4.11). The resultant buffer zone integrity score for “present day” is 

0.65 with a proposed realistic improvement to 0.87 after successful implementation of the offset 

activities listed above (Table 4.8). The predominant cause of such an improvement is due to the 

rehabilitation of cultivated lands to secondary grassland (degraded natural) as well as the transition 

of degraded natural areas towards intact natural areas in the buffer zone. This protection of the 

buffer zone is part of the offset.  

Table 4.10. The contribution of wetlands along the Klipfonteinspruit on Topigs-owned property 
towards ecosystem conservation targets (hectare equivalents unless otherwise 
stated) 

Contributing Component Topigs Klipfonteinspruit Total 

Channelled valley bottom 55.0597 55.06 

Hillslope seepage 609.7374 609.74 

Floodplain 192.0817 192.08 

Buffer Zone 68.7300 68.73 
  925.61 

Contribution towards total target (%): 39.50 
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Figure 4.4. Buffer zone (yellow) used to contribute to offset targets along the Klipfonteinspruit 
on Topigs-owned property 

Table 4.11. Aerial extent of landuse types within the buffer zone along the Klipfonteinspruit on 
Topigs-owned property and resultant buffer zone integrity scores for both pre- 
and post-offset activities 

Pre Offset Activity 

 Cultivate
d 

Degrade
d natural 

Erode
d 

Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (ha) 158.66 108.00 0.30 44.89 4.02 0.13 0.00 
316.0

0 

Area (%) 50.21 34.18 0.09 14.21 1.27 0.04 0.00 
100.0

0 

Weighting
s 

0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.65 

Post Offset Activity 

0.00 
Cultivate

d 
Degrade
d natural 

Erode
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Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (ha) 0.00 163.11 0.00 152.89 0.00 0.00 0.00 
316.0

0 

Area (%) 0.00 51.62 0.00 48.38 0.00 0.00 0.00 
100.0

0 

Weighting
s 

0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.87 
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4.4.4 Supporting Activities associated with the Offset 

There are certain activities that are not directly part of the offset strategy, but are required to 

secure the success of the outcomes of proposed offset activities. Along the Klipfonteinspruit these 

include, but are not limited to: 

1. The purchase of Topigs property by Eskom or the formulation of a contractual agreement 

between Eskom and Topigs giving Eskom access and management rights to the wetlands 

and buffer zone area.  

2. The provision of sufficient water of adequate quality to the wetland environment 

downstream of both Kusile power station and the 60-year ash dump. 

4.5 Holspruit 

4.5.1 Offset Activities 

As with the Klipfonteinspruit, in order to provide maximum security of the offset strategy it is 

proposed to proclaim and manage the Holspruit (both wetlands and buffer zones) as a 

conservation area (nature reserve), but only that portion which occurs on Eskom property. The 

remainder of the area will contribute to the overall strategy at a lower level of security which will 

only include wetland rehabilitation and management, with no contribution from the buffer zone. 

The same management activities and team as outlined for the Klipfonteinspruit will be employed 

to manage and monitor the Holspruit (Table 4.12). Internal fences should be removed on all Eskom-

owned property to create a single reserve with additional outside wetland management.  

The Eskom-owned land parcels on which the Holspruit occurs are mostly fenced, with grazing 

pressure from cattle varying in intensity on different parcels from no grazing to over grazing. The 

Holspruit channel displays several erosion gullies as well as several broken (incised) old dams. 

Consequently, the following offset activities are proposed for wetlands and buffer zones along the 

Holspruit (Table 4.12 Table 4.8; see also Figure 4.1 and Figure 4.5): 

Table 4.12. Proposed offset activities along the Holspruit 

Offset activity and consequence Landscape components to which 
Offset activity applies 

Cessation of all current cultivation and rehabilitation in order to 
promote secondary grassland. This activity aimed at Eskom-owned 
portions only, will reduce favourable conditions for alien weeds 
species, which in turn will reduce their abundance in adjacent 
wetlands, will promote infiltration of precipitation (important for 
seeps) with a concurrent reduction in erodability, and will retard the 
loss of topsoil.  
Active Management: 
Level artificial mounds and address eroded areas; collect indigenous 
grass seed from surrounding areas and spread onto denuded 
cultivated areas; treat crops that may arise from seed banks as alien 
species 

Hillslope seeps and buffer zone 

Removal of alien tree species (method to be in keeping with 
acceptable practices). This activity will result in improved species 

All wetlands and buffer zone on 
Eskom property and wetlands only 
on non-Eskom property.  
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composition in both wetlands and grasslands, and hence a higher 
PES score as well as limit the loss of wetlands habitats.  
Active Management: 
Locate and remove alien tree species and remove material from site 
for destruction. The location of alien tree species should include 
wetlands outside of Eskom property. Alien trees should be cut at 
ground level and poison applied to prevent coppicing. Regular 
monitoring should be conducted to highlight the presence of alien 
tree species.   

Weed control by way of mowing during reproductive periods, or 
with the use of fire. This will reduce the abundance of alien species 
in wetlands and grasslands, improve natural species composition 
and habitats and promote growth of grasses or wetland plants in 
heavily invaded areas.  
Active Management: 
Locate areas where weed species occur in high density / abundance. 
Mow alien weeds to ground level as soon as flowering is prolific. 
Repeat until no flowering is observed. 

Hillslope seeps and buffer zone on 
Eskom property. 

The removal of all internal fences so that grazers are not restricted 
to an area other than the entire area. This will promote movement 
of grazers and distribution of grazing pressure.  
Active Management: 
Remove all internal fencing and patrol exterior fence to make sure 
condition is good enough to keep stock in. 

All wetlands and buffer zone on 
Eskom property 

The reduction and redistribution of grazing. Some areas are 
currently over grazed while others are under grazed. Grazing 
promotes both grassland and wetland health and should occur at an 
intensity that will promote regrowth, resilience and species diversity 
without the negative effects of either over or under utilisation.  
Active Management: 
Purchase stock and monitor population numbers. Also monitor for 
signs of overgrazing. Should overgrazing occur select stock should 
be moved, sold or culled. 

All wetlands and buffer zone on 
Eskom property 

Rehabilitation of headcut and donga erosion. This activity will 
reduce soil/sediment loss, retard channel incision and promote 
revegetation of eroded areas by indigenous species (assuming alien 
species are managed as outlined above).  
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of erosion. 
Regular patrols should be conducted to assess the condition of 
rehabilitation sites as well as monitor for additional erosion. 

All wetlands and buffer zone on 
Eskom property 

Rehabilitate old dams, most of which have broken dam walls (the 
active channel in these areas should be built up to wetland level 
while old wall material may be useful for this and at the same time 
be reduced in height to the appropriate wetland height). This 
activity will retard and reverse channel incision, rewet large areas of 
wetland which will improve their functionality and contribution to 
biotic and habitat diversity. 
Active Management: 
Accompany rehabilitation teams (likely working for wetlands) to 
gain experience for post rehabilitation management of potential 
incision. Regular patrols should be conducted to assess the 
condition of rehabilitation sites as well as monitor for additional 
incision.  

Channelled valley bottom 
wetlands on entire Holspruit 
system 
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Install gabions at select locations in order to encourage rewetting of 
wetland areas. This activity will retard and reverse channel incision, 
promote wetland functionality and health and secure wetland 
resilience and integrity.  
Active Management: 
Regular inspection of all gabions to make sure no erosion, incision 
or undercutting occurs. 

Channelled valley bottom 
wetlands on entire Holspruit 
system 

Conduct regular monitoring (see below) to evaluate offset goals and 
securities of the offset strategy (listed separately below).  
Active Management: 
In addition to conducting monitoring, data analysis and reports 
should be produced to determine whether management action is 
required.   

All wetlands and buffer zone 

 

4.5.2 Functional Targets 

The area along the Holspruit contributes 41.09 functional hectare equivalents towards the targets 

(where both Eskom-owned property as well as non-Eskom property is considered in the offset 

strategy; Table 4.13). This meets 11.97% of the functional target by itself, and when added to that 

gained at the highest level of security along the Klipfonteinspruit (including Topigs) then the 

combined 153.81 functional hectare equivalents meet 44.81% of the target.  

If the portion of the Holspruit that is owned by Eskom is managed at the highest level of security 

(as outlined for the Klipfonteinspruit) and the 66% adjustment therefore negated, then the 

functional contribution is increased to 26.37 hectare equivalents for this portion. Combined to the 

remainder of the Holspruit which is not on Eskom property (and managed with a lower level of 

security) the contribution is 50.06 functional hectare equivalents. Added to the Klipfonteinspruit 

the overall 162.78 functional hectare equivalents meets 47.43% of the target. If it is assumed that 

wetlands rehabilitated on property not owned by Eskom will be managed with a higher level of 

security, the contributing functional hectares can increase to 62.26 hectares, which when added 

to the Klipfonteinspruit has an overall contribution of 174.98 hectares. This meets 50.98% of the 

target, but together the Klipfonteinspruit and Holspruit will not provide enough functional hectare 

equivalents to meet the targets and additional wetland areas will need to be explored.  

Table 4.13. Contributions towards functional targets along the Holspruit on both Eskom-owned 
and other property; adjusted and unadjusted 

Contribution towards Water Resources & Ecosystem Services Offset Target  
(hectare equivalents) 

  
Holspruit (Eskom) Holspruit (not Eskom) 

  
Adjusted 

Contribution 
Unadjusted 

Contribution 
Adjusted 

Contribution 
Unadjusted 

Contribution 

Channelled valley 
bottom 

4.0385 6.1189 2.4119 3.6545 

Hillslope seepage 13.3717 20.2602 21.2729 32.2316 

Floodplain 0.0000 0.0000 0.0000 0.0000 
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 Total 17.4102 26.3791 23.6848 35.8861 

 

4.5.3 Conservation Targets 

The total contribution of the Holspruit (wetlands on both Eskom-owned and non-Eskom property) 

and its buffer (on Eskom property only) (Figure 4.5) towards conservation targets is 688.82 hectare 

equivalents (Table 4.14) if the proposed offset strategy is secured at the highest level of protection 

on Eskom property and only wetland rehabilitation is done on other land parcels. This contribution 

addresses a further 29.39% of the required target and includes 141.98 hectare equivalents of 

terrestrial grassland in the buffer zone on Eskom property. The current land use within the buffer 

zone comprises 84% degraded natural area (includes secondary grassland) and 5.6% forestry, with 

10% of the area intact and natural (Table 4.15, Table 4.11). The resultant buffer zone integrity score 

for “present day” is 0.74 with a proposed realistic improvement to 0.96 after successful 

implementation of the offset activities listed above. The predominant cause of such an 

improvement is due to the removal of plantations as well as the transition of degraded natural 

areas towards intact natural areas.  

Table 4.14. The contribution of wetlands along the Holspruit towards ecosystem conservation 
targets (hectare equivalents unless otherwise stated) 

Contributing 
Component 

Holspruit (Eskom-owned 
property) 

Holspruit (not Eskom-owned 
property) 

Total 
(ha) 

Channelled valley 
bottom 

61.7842 11.4407 
73.22 

Hillslope seepage 
313.1689 160.4455 

473.61 

Floodplain 
0.0000 0.0000 

0.00 

Buffer Zone 
141.9840 

0.0000 141.98 

 Total 688.82 

Contribution towards total target (%): 29.3949 
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Figure 4.5. Buffer zone (yellow) used to contribute to offset targets along the Holspruit on Eskom-
owned property only 

Table 4.15. Extent of landuse types within the buffer zone along the Holspruit on Eskom-owned 
property only, and resultant buffer zone integrity scores for both pre- and post-
offset activities 

Pre Offset Activity 

  
Cultivate

d 
Degrade
d natural 

Erode
d 

Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (ha) 
0.00 494.66 2.96 59.16 33.22 1.60 0.00 

591.6
0 

Area (%) 
0.00 83.61 0.50 10.00 5.62 0.27 0.00 

100.0
0 

Weighting
s 

0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.74 

Post Offset Activity 
 

Cultivate
d 

Degrade
d natural 

Erode
d 

Areas 

Intact 
Natura

l 

Forest 
Plantation

s 

Urban/Built
-up 

Minin
g 

Total 

Area (ha) 
0.00 85.64 0.00 504.36 0.00 1.60 0.00 

591.6
0 

Area (%) 
0.00 14.48 0.00 85.25 0.00 0.27 0.00 

100.0
0 

Weighting
s 

0.50 0.75 0.25 1.00 0.25 0.00 0.00  

Buffer Zone Integrity Score 0.96 
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4.5.4 Supporting Activities associated with the Offset 

There are certain activities that are not directly part of the offset strategy, but are required to 

secure the success of the outcomes of proposed offset activities. Along the Holspruit these include, 

but are not limited to: 

1. The restriction of quarry expansion beyond its current (May 2015) limits.  

2. A cessation of current cattle grazing lease/s or a renewal with conditions that will satisfy 

the proposed grazing pressure for lower security of the offset or complete removal of 

cattle and replacement by indigenous grazers for the highest security of the offset.  

3. Agreements to secure access to non-Eskom land parcels in order to conduct wetland 

rehabilitation and on-going management of wetlands. 

4.6 Overall Results of Quantification of Potential Gains 

4.6.1 Contribution towards Functional Targets  

The contribution towards offset targets for water resources and ecosystem services was calculated 

at 175.01 ha equivalents, which comprised 23.97 ha equivalents of channelled valley bottom 

wetlands, 139.06 ha equivalents of hillslope seeps and 11.97 ha equivalents of floodplains (Table 

4.16) (See Appendix 3 for a detail of receiving areas). The total of 175.01 ha equivalents only meets 

51% of the calculated overall target of 343.18 ha equivalents. This implies that additional areas are 

required. This issue is dealt with in Section 6.2. 

The Topigs property has the highest overall contribution at 77.17 ha equivalents (22.48%), which 

highlights the need for an agreement between Topigs and Eskom. If wetlands that only occur on 

Eskom property are considered (Eskom Klipfonteinspruit and portions of the Holspruit) then the 

contribution towards meeting targets is 18.04%.  

Table 4.16. Summary of potential contributions towards water resources and ecosystem services 
offset targets for both adjusted and unadjusted calculations 

Contribution towards Water Resources & Ecosystem Services Offset Target 
(hectare equivalents) 

 Eskom 
Klipfonteinspruit 

Topigs 
Klipfonteinspruit 

Holspruit 
(Eskom) 

Holspruit 
(not 

Eskom) 

 

Adjusted Contribution 

Channelled valley 
bottom 

2.9427 6.4297 4.0385 2.4119 15.8229 

Hillslope seepage 20.5171 36.5996 13.3717 21.2729 91.7612 

Floodplain 0.0000 7.9037 0.0000 0.0000 7.9037 

 Total 23.4598 50.9331 17.4102 23.6848 115.4879 

Unadjusted Contribution 
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Channelled valley 
bottom 

4.4587 9.7420 6.1189 3.6545 23.9742 

Hillslope seepage 31.0865 55.4540 20.2602 32.2316 139.0621 

Floodplain 0.0000 11.9753 0.0000 0.0000 11.9758 

 Total 35.5470 77.1742 26.3788 35.9121 175.0121 

 

4.6.2 Contribution towards Ecosystem Conservation Targets  

When employing the maximum security of tenure on Eskom and Topigs property, the contribution 

towards ecosystem conservation offset targets was calculated at 2211.09 ha equivalents, which 

comprised 172.86 ha equivalents of channelled valley bottom wetlands, 1554.29 Ha equivalents of 

hillslope seeps, 192.08 ha equivalents of floodplains and 291.85 ha equivalents of buffer zone 

(Table 4.17) (See Appendix 4 for a detail of receiving areas). The total of 2 211.09 ha equivalents 

meets 94.35% of the calculated overall target of 2 343.34 ha equivalents, but this value is only valid 

if maximum protection and management are secured.  

In order to secure the maximum amount of wetland credits, the offset area (including wetland and 

adjacent terrestrial areas) receives full legal protection through permanent inclusion in and 

declaration as (part of) a Nature Reserve or area of equivalent status under NEMPAA. Alternatively, 

the site could be secured through other legal mechanisms such as a conservation servitude on the 

title deed in combination with long term contractual obligations to manage and maintain the site 

as if it was a declared Protected Area under NEMPAA. Furthermore the nature reserve needs to be 

strategically and well managed with a permanent and active management team to conduct offset 

activities and monitoring and deal with arising problems. The area should be managed for 

indigenous fauna and flora with ecological status of near natural at least.  

Eskom-owned property (both Klipfonteinspruit and the Holpruit) contributed 1 113.60 hectare 

equivalents (47.52%) while the Topigs property contribution was 925.60 ha equivalents (39.49%). 

The Klipfonteinspruit as a whole (Eskom and Topigs property) contributed 64.96% of the required 

target. 

Table 4.17. Summary of potential contributions towards ecosystem conservation offset targets 
for maximum security of tenure where applicable. 

Contribution towards Ecosystem Conservation Offset Target 
(hectare equivalents) 

Contributing 
Component 

Eskom 
Klipfonteinspruit 

(ha) 

Topigs 
Klipfonteinspruit 

(ha) 

Holspruit 
(Eskom 

property) 
(ha) 

Holspruit (not 
Eskom 

property) 
(ha) 

Total 
(ha) 

Channelled 
valley bottom 

44.5783 55.0597 61.7842 11.4407 172.8629 

Hillslope 
seepage 

470.9424 609.7374 313.1689 160.4455 1554.2943 

Floodplain 0.0000 192.0817 0.0000 0.0000 192.0817 
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Buffer Zone 81.1425 68.7300 141.9840 0.0000 291.8565 
 

596.6632 925.6088 516.9371 171.8863 2211.0954 

Proportion of 
targets met 
(%): 

25.4620 39.4995 22.0598 7.3351 94.3564 

 

4.6.3 Management of Offset Areas 

It is envisaged that Working for Wetlands (WfW) would be employed to conduct wetland 

rehabilitation and that a smaller team be permanently employed for buffer zone rehabilitation, as 

well as overall  management and monitoring. The permanent team should at least consist of a 

single operations manager, and a four-person field team, one of whom would function as a team 

leader. The management team should be supported by an office and workshop structure, a single 

field vehicle, a compact camera, at least four brush cutters, two chainsaws, and an assortment of 

fencing and other tools that will facilitate weed control, the removal of alien species, moving and 

excavating soils and conduct monitoring.  

4.6.3.1 Klipfonteinspruit 

In order for the proposed offset strategy to be achievable the Klipfonteinspruit and the outlined 

buffer zone should be managed as a conservation area e.g. a nature reserve. Without this level of 

protection Eskom will not be able achieve sufficient hectares to meet targets. The most effective 

way to promote meeting such a goal would be for Eskom to purchase Topigs, but it may be possible 

to achieve via a clear and detailed contract whereby Eskom manages the wetlands and buffer zone 

as a conservation area without owning the land. The end point for the Klipfonteinspruit would be 

a well-conserved area comprising primary or secondary grassland in the buffer zone with an 

absence or very low incidence of alien annual species. All wetlands would be in a category B, 

characterised by hillslope seeps and channelled valley bottom wetlands dominated by indigenous 

non-woody wetland species. Perennial alien species would be absent and grazing pressure would 

not over or under utilise resources and would promote biodiversity in both wetlands and 

grasslands. Grazers would be indigenous (such as blesbok, common duiker, steenbok, grey rhebok 

or reedbuck) and kept at densities that promote good condition grasslands with resultant 

protection of the wetlands. Erosional features such as dongas and gullies should be rehabilitated 

and vegetated and all headcut erosion points stabilised. Measures to rectify unnatural channel 

incision should be in place and result in larger saturated wetland areas that are completely 

vegetated with indigenous non-woody species in order to secure wetland functionality.  

Wetland rehabilitation will comprise the lowering of functional dams as well as broken dam walls. 

Where dams have broken and incision has ensued gabions can be installed to stabilise banks, 

saturate upstream wetlands and prevent further incision or erosion. Additional gabions should be 

installed where gully erosion has occurred or where incision has become extreme. All headcut 

erosion points should be stabilised and monitored for recession. On-going management of the 

wetlands would entail removal of alien species, control of grazing pressure, maintenance of 

rehabilitation structures and monitoring and reporting on key wetland components (see section 

below on monitoring).   
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Buffer zones should be rehabilitated by the stabilisation of erosional features, reseeding of open 

substrates with indigenous grass seed from the surrounding area and weed and grazing control. 

The endpoint for all currently cultivated areas would be well-vegetated secondary grassland 

(degraded natural) devoid of alien species, particularly perennial species.  

4.6.3.2 Holspruit 

Portions of the Holspruit that occur on Eskom property should also be managed as a conservation 

area comparable to the Klipfonteinspruit. This does not extend to wetlands outside of Eskom 

property where rather it is envisaged that wetland rehabilitation will be conducted and managed 

but that management activities will not extend to buffer zones. Current internal fences on Eskom 

property should be removed so that grazing pressure is not constrained to an area and grazing 

pressure managed so as not to cause over or under utilisation. This would entail the removal of 

cattle and the introduction of low density indigenous grazers. Similar to the Klipfonteinspruit, 

several dams may be removed and several broken dams rehabilitated.  

4.6.3.3 Implication of Management Activities 

Management activities should be geared towards securing the offset and should therefore 

promote wetland health, improve wetland ecological status, habitat and species diversity and 

protect wetlands from upland impacts so that wetland functionality (flood attenuation, 

maintenance of water quality and quantity (provision for base flow), provision of habitat) is 

secured (Table 4.18).  

Table 4.18. Proposed management activities and their implications for security of the offset 

Activity Implication for securing offset 

Installation and maintenance of 
gabions at select points along 
channelled valley bottom wetlands 

Saturate upstream wetlands, stabilise banks, promote 
vegetation of open areas, reverse and prevent erosion or 
incision, improve water quality, secure provision of flow 
contribution towards base flow (especially in the Wilge), 
improve wetland species diversity and abundance, improve 
wetland PES scores and habitat intactness. 

Weed control The control of mostly annual alien species will improve natural 
species composition in both wetlands and buffer zones, 
promote grass cover and improve the ecological category of 
wetlands. Fewer weeds in the buffer zone prevents this area 
acting as a source of alien species to adjacent wetlands. Weeds 
control may be managed by controlling grazing pressure, 
mowing weeds stands when in flower so as to prevent 
reproduction or by using fire as a management tool.  

Removal of perennial alien species  Removal of Wattle, Gum and other alien invaders will promote 
overall system health, improve the ecological status of wetlands 
and prevent their future expansion of aliens with resultant 
habitat loss. 

Revegetation of open areas in the 
buffer zone 

Promoting a high degree of grass cover throughout the buffer 
zone will promote infiltration of precipitation (which supports 
hillslope seeps), reduce erosion and prevent the colonisation of 
alien weeds.  

Control grazing A natural grazing pressure will help maintain cover, species 
diversity, promote primary production and prevent species 
dominance or vegetation in a moribund state.  
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Rehabilitate areas of erosion Promotes vegetation cover, bank stabilisation, prevents loss of 
soils and maintains water quality.  

 

4.6.4 Monitoring Achievement of Offset Goals 

Monitoring should be part of management of the wetlands and their buffer zones. It is required in 

order to evaluate whether goals for ecosystem end points are achieved and in so doing securing 

the offset (Table 4.19) and should be supplemented with annual fixed point photographs that cover 

the offset areas. If the outcomes of monitoring show that end points (Table 4.20) are not being 

met then management needs to be adaptive enough to alter strategies in order to secure the 

offset. 

An important function of the monitoring would be to determine whether there is a sufficient 

quality and quantity of water entering the natural system that would be able to effectively sustain 

the offset. Furthermore, the monitoring would ensure that if the outcomes obtained by the agreed 

offset activities do not fully materialize, that there is a good evidence trail to make the case that 

full credits should still be obtained for the offset. 

Table 4.19. Monitoring requirements for the evaluation of ecosystem end points 

Component to 
be Monitored 

Applicable 
Zone 

Variable to be 
Measured and (Unit) 

Method Frequency &  
Timing 

General 
vegetation 
structure 

Wetlands and 
buffer zones 

Woody vs non-woody 
cover  
(aerial extent) 

Estimate 
percentage cover 
from satellite 
data (Google 
Earth ©) and field 
assessments. 

Field based 
assessments to be 
done annually, 
assessment of 
satellite data 
whenever new 
coverage data 
become available 
(check coverage dates 
monthly).  

Species 
Composition 

Wetlands and 
buffer zones 

Extent of aliens 
species, separately for 
annual and perennial 
(aerial extent) 

Estimate 
percentage cover 
from field 
assessments. 

Annually during 
summer 

Wetland PES Wetland 
HGMs 

Wetland PES (category 
and percentage) 

WetHealth During summer every 
3 years 

Wetland 
intactness 

Wetland 
HGMs 

Wetland PES (category 
and percentage) 

WetHealth During summer every 
3 years 

Integrity of 
wetland 
rehabilitation 
structures 

At structures 
such as 
gabions and 
flow release 
points 

Structural integrity 
and surrounding 
erosion (descriptions) 

Inspection with 
descriptions and 
photographs 

Annually and after 
flood events 

Intensity and 
extent of 
erosion and 
incision 

Wetlands and 
buffer zones 

 Extent and intensity 
of erosion and incision 
(aerial cover; incision 
depth) 

Visual on site 
assessment 

Annually and after 
flood events 

Water quantity Active channel Discharge (m3/s) at 
start and end (Wilge 
confluence) of 
systems 

Flow meter at 
demarcated sites 

Monthly, same day 
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(Klipfonteinspruit and 
Holspruit) 

Water quality Active channel 
and entry 
points from 
Kusile power 
station and 
ash dump 

Turbidity, pH, 
conductivity (at a 
minimum) 

Accepted 
procedure 

Monthly, same day 

Water table 
depth 

Existing 
boreholes 

Depth to ground 
water (m) 

Measure water 
table depth in all 
existing 
boreholes 

Monthly, same day 

Buffer zone 
integrity score 

Buffer zones Categories of landuse 
(aerial extent) 

Estimate 
percentage cover 
from satellite 
data (Google 
Earth ©) and field 
assessments. 

Field based 
assessments to be 
done annually, 
assessment of 
satellite data 
whenever new 
coverage data 
become available 
(check coverage dates 
monthly).  

 

Table 4.20. Desired end points for monitored components 

Component to be 
Monitored 

Desired end point 

General vegetation 
structure 

Wetlands and buffer zones should be completely dominated by non-woody 
vegetation  

Species Composition Perennial aliens should be absent and annual aliens should be minimal 

Wetland PES All wetland HGMs should be in a category B at least 

Wetland intactness All wetland HGMs should have intactness in keeping with a B above 

Integrity of wetland 
rehabilitation 
structures 

Should be stable with no undercutting or erosion cuts on edges. Downstream 
should not be incising.  

Intensity and extent of 
erosion and incision 

Erosion should be minimal and incision reduced such that wetland saturation 
is markedly increased 

Water quantity Should meet requirement, which may have to be determined by specialist. 

Water quality Should match baseline data with little or no deterioration 

Water table depth 
Should not vary significantly (increase or decrease) from historic baseline 
(which is available) 

Buffer zone integrity 
score 

Conversion of all cultivated field to secondary grassland (degraded natural); 
Elimination of forestry and eroded areas; Good grassland management to 
promote the transition of secondary to primary grassland.  
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5 PRELIMINARY REHABILITATION AND MANAGEMENT COSTS 

5.1 Overview 

The preliminary costs given in this section do not take into account the costs associated with the 

purchase of land as well the capital costs that may be required for the management of the 

properties either as protected areas or as stewardship agreements. These costs will become 

clearer once the Kusile Offset Strategy is at a more mature stage.  

5.2 Rehabilitation Costs 

The costs associated with the rehabilitation of the offset sites are difficult to determine without 

specialist engineering inputs, which are expected to be done once the sites have been secured. 

Another issue that makes estimating accurate costs difficult are the specific engineering 

interventions that are required to be implemented in order to meet the rehabilitation objectives. 

In the case of wetlands around Kusile, the impacts that are most prevalent are increased 

channelization of the valley bottom wetlands as a result of increased runoff volumes and velocities. 

The broad rehabilitation strategy would therefore be: 

 Prevent further channel incision by de-activating head-cuts upstream of main channel; 

 and 

 De-activate central incised channel, encouraging water to flow diffusely across the 

wetland. 

To achieve these objectives, several soft and hard structures can be installed. Soft structures refer 

to earthen berms, alien clearing, eco-logs and gabions. Hard structures refer to concrete weirs and 

other more engineering intensive interventions.  

Based on a preliminary investigation and field visit the project team suggested the installation of 

several gabion weirs throughout the proposed offset area. The cost component was based on 

current SANBI-Working for Wetland (WfWet) norms Cost of installation, materials and labour for 

a standard gabion weir 5m wide and 1 m high is estimated at R188 000. Our preliminary estimate 

is that at least 36 gabions would be required across the proposed offset site. The total cost for 

gabions only would therefore be in the region of R6,7 million. (Table 5-1) Please note this cost is 

for gabions only, other interventions would be required i.e. concrete weirs, earthen berms, re-

vegetation etc.  

Table 5-1. Preliminary estimate for installation of gabions across proposed Kusile offset 

Offset Component Number of Gabions required Cost (R) 

Klipfonteinspruit Eskom 11 R2 068 000 

Klipfonteinspruit Topigs 10 R1 880 000 

Holspruit Eskom 8 R1 504 000 

Holspruit Private 7 R1 316 000 



Kusile Wetland Offset Strategy 

 42 

Total 36 R6 768 000 

 

5.3 Management Costs 

The management costs of the proposed offset would depend on the level to which the site is 

protected into perpetuity i.e. whether the site (or components of the entire site) is proclaimed as 

a nature reserve (or equivalent) or an ecological corridor is secured under a stewardship 

agreement. For the purposes of the study a low (R70) and a high (R200) management cost per 

hectare were used to broadly estimate the costs of managing the wetland offset. These costs 

include game management, removal of alien invasive species and firebreaks etc. The area under 

management is limited to the buffer zone and does not include the entire land parcel.  

Table 5-2. Estimation of conservation management costs for the proposed Kusile Wetland Offset 
area 

Offset Component Buffer (ha) 

Conservation Management Cost 

Lower R70/ha Higher R200/ha 

Klipfonteinspruit Eskom 596,7 R41 769 R119 340 

Klipfonteinspruit Topigs 925 R64 750 R185 000 

Holspruit Eskom 516,8 R36 176 R103 360 

Holspruit Private 224,6 R15 722 R44 920 

Total 2263,1 R158 417 R452 620 
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6 SUMMARY 

6.1 Overview 

Once it was known where the Kusile 60 year ADF would be located, it became necessary to 

determine the residual impacts of its placement and execution on wetlands in the area, as well to 

develop a wetland offset strategy to deal with these residual impacts. The main objective of this 

study was therefore to explore and develop a wetland offset strategy using the Wetland Offset 

Guidelines developed and supplied by SANBI & DWS (2014), and more specifically to: 

1. Quantify the required offset targets; 

2. Identify a number of possible receiving areas; 

3. Describe potential offset activities and their location; 

4. Quantify potential gains of offset activities at target site; and 

5. Explore scenarios in order to optimize potential gains. 

The offset targets for water resources and ecosystem services were calculated at 343.18 ha 

equivalents, which comprised 49.55 ha equivalents of channelled valley bottom wetlands and 

293.63 ha equivalents of hillslope seeps (Table 3.5). The ecosystem conservation offset targets 

were calculated at 2 343.34 ha equivalents, which comprised 355.62 ha equivalents of channelled 

valley bottom wetlands and 1 987.72 ha equivalents of hillslope seeps (Table 3.6).  

Three general areas were identified as potential target sites for the initial assessment. These 

included the Klipfonteinspruit on Eskom property, the Klipfonteinspruit on Topigs property (which 

included components of the Klipfonteinspruit and Wilge River) and the Holspruit, portions of which 

occur on Eskom property, and portions which do not (Figure 4.1 and Figure 2.1). The offset 

activities suggested at these sites generally involved: 

1. Cessation of all cultivation in hillslope seepage wetlands and buffer zones; 

2. Removal of alien tree species; 

3. Redistribution of grazing pressure; 

4. Restriction of quarry expansion beyond its current (May 2015) limits; 

5. Adequately addressing headcut and donga/gully erosion; and 

6. Addressing old dams, most of which have broken dam walls. 

The contribution towards offset targets for water resources and ecosystem services was calculated 

at 175.01 ha equivalents, which comprised 23.97 ha equivalents of channelled valley bottom 

wetlands, 139.06 ha equivalents of hillslope seeps and 11.97 ha equivalents of floodplains (Table 

4.16) This total potential contribution only meets 51% of the calculated overall functional offset 

target. It is notable that the Topigs wetlands have the highest overall contribution at 22.48%, which 

highlights the need for an agreement between Topigs and Eskom. If wetlands that only occur on 

Eskom property are considered then only 18.04% of targets are met.  

The contribution towards ecosystem conservation targets was calculated assuming the highest 

possible level of protection, and permanently secured (conservation in perpetuity and declared 

and managed as a nature reserve). The resultant contribution towards ecosystem conservation 

offset targets was calculated at 2 211.09 ha equivalents, which comprised 172.8 ha equivalents of 
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channelled valley bottom wetlands, 1 554.3 ha equivalents of hillslope seeps and 291.8 ha 

equivalents of floodplains (Table 4.17). This total of 2 211.09 ha equivalents meets 94.4% of the 

calculated overall target of 2 343.34 ha equivalents.  

6.2 Strategy to Implement the Minimum Offset Requirements 

In order for the proposed wetland offset to be secured, the Klipfonteinspruit (on both Eskom and 

Topigs property), the Holspruit (on both Eskom property and non-Eskom owned) and the outlined 

buffer zones for each area, should be secured and managed into perpetuity. The mechanism for 

securing the areas can either be achieved by proclamation of a nature reserve through NEMPAA 

or securing equivalent status through contractual law. This will achieve an offset as close to the 

maximum as calculated by the Wetland Offset Calculator. This could be implemented 

incrementally i.e.: 

1. Start with properties owned by Eskom i.e. the Klipfonteinspruit and Holspruit properties 

and secure the wetlands and buffer areas under the maximum tenure of security.  

2. Begin the process of discussion of tenure with other property owners i.e. Topigs and 

remainder of the Holspruit. Securing of these wetlands is critical for meeting the minimum 

requirements of the Wetland Offset Guidelines. Security of land tenure would be ideal as 

this would make it easier to declare as a nature reserve and claim full credits 

While, securing these properties will go a long way in meeting the minimum requirements as set 

out by the Wetland Offset Guidelines, there is still insufficient wetland area on these properties to 

reach 100% fulfilment. The total potential area contribution only meets 51% of the calculated 

overall functional offset target and 94% of the ecosystem conservation targets. In order to reach 

the remaining targets, the following options are suggested: 

1. There is a small portion of a branch of the Klipfonteinspruit upstream of the R686, which 

flows from Kusile power station, which may contribute, and has the advantage that it 

occurs on Eskom property (marked area A in Figure 6.1). Its buffer may also be able to 

contribute.  

2. The portion of the Holspruit between Eskom property and the Wilge River is privately 

owned but is strategically placed and will allow a more complete management strategy of 

the Holspruit and its contribution/protection of the Wilge River (marked area B in Figure 

6.1). Additionally, if the Holspruit non-Eskom property receives better protection either 

through a nature reserve proclamation through NEMPAA or securing equivalent status 

through contractual law, it would come close to meeting the requirements for the 

ecosystem conservation targets. 

3. Buffer zones along the Holspruit that are outside of Eskom property. These have been 

excluded from the strategy due to lack of property ownership but the possibility of 

contractual agreements may be explored in order to gain additional hectares (marked area 

C_buffer in Figure 6.1). Since the wetlands themselves have already been incorporated this 

addition would only be the buffer zone areas.  

4. Extended areas upstream and downstream along the Wilge River where alien species 

clearing may be conducted and motivated as a contribution to overall system condition 

and security of offsets (marked area D in Figure 6.1).   
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Figure 6.1. Map showing potential additional areas of wetland or buffer zone 

Securing these areas is a priority. But if they cannot be secured then other alternatives will need 

to be found and secured. If the identified sites can not be secured, additional, suitable sites need 

to be identified and secured. In summary, Eskom’s obligation is to deal with the residual impacts 

through an offset of a particular magnitude. Therefore a formal commitment to finding the 

remaining hectares is required.  

6.3 Implementation Timeline 

Offset activities will be completed systematically in order correspond achieving offset targets with 

the completion of the ash dump. Activities have been divided into three tasks: Task 1 is achieving 

targets on Eskom owned properties, Task 2 is achieving targets on Topigs and non-Eskom owned 

properties and Task 3 is achieving the remainder of the targets. All tasks will begin upon the 

submission of the WULA but will be concluded at various stages during the construction of the ash 

dump based on construction milestones. Task 1 will be completed by the time the ash dump is 

ready to receive its first ash. This will ensure that a large proportion of the offset targets 

(Approximately 47,8% conservation and 40,9% functional) are completed in the early stages of the 

ash dump construction process. Task 2 and 3 completion will correspond with the completion of 

phase 2 and 3 of the ash dump construction respectively. Planning phases will include preparations 

for financial requirements, land user consultations and discussions with implementing parties. 

Implementation phases will involve the activities necessary for achieving targets including 

rehabilitation, active management, monitoring and protection. 
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Task 
Number 

Task Name Start Finish 
Durat

ion 

1 

ACHIEVE OFFSET TARGETS FOR ESKOM OWNED 
PROPERTIES 

Aug-2015 Jul-2019 1412 

Submission of IWULA and Decision by DWS Aug-2015 May-2016 271 

Investigation Phase on Eskom owned Klipfonteinspruit and 
Holspruit 

Aug-2015 May-2016 272 

Planning Phase- Ash Dump Mar-2016 Mar-2017 376 

Planning Phase (Financial, Land user consultation, 
Discussions with WfW) 

May-2016 Mar-2017 307 

Ash Dump Construction Phase 01 (Construction starts)  Mar-2017 Aug-2021 1594 

Implementation Phase (Rehabilitation, Management, 
Monitoring, Protection) 

Mar-2017 Jul-2019 832 

Ash dump expected to receive its first ash Jul-2019 Jul-2019 1 

2 

ACHIEVE OFFSET TARGETS FOR TOPIGS AND NON-ESKOM 
HOLSPRUIT PROPERTY OWNERS 

Aug-2015 Aug-2024 3262 

Negotiations with Topigs and non-Eskom Holspruit property 
owners 

Aug-2015 Mar-2017 579 

Planning Phase (Financial, Land user consultation, 
Discussions with WfW) 

Mar-2017 Mar-2018 357 

Ash Dump Construction Phase 02 Aug-2021 Aug-2023 710 

Implementation Phase  (Rehabilitation, Management, 
Monitoring, Protection) 

Mar-2018 Aug-2023 1959 

3 

ACHIEVING REMAINDER OFFSET TARGETS (ADDITIONAL 
SITES) 

Aug-2015 Jul-2027 4326 

Investigation into alternative sites Aug-2015 Nov-2017 797 

Planning Phase for the remainder of the offset targets 
(Financial, Land user consultation, Discussions with WfW) 

Nov-2017 Apr-2019 515 

Ash Dump Construction Phase 03 (Final Phase for 60 year 
ash dump) 

Aug-2023 Jul-2027 1458 

Implementation Phase for the remainder of the offset 
targets (Rehabilitation, Management, Monitoring, 
Protection) 

Apr-2019 Jul-2027 3013 
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8 APPENDIX 1: LIST SHOWING CONVERSION OF RDM PES VALUES TO PERCENTAGE AND RESULTANT 

CATEGORIES. THE SAME CONVERSION WAS USED FOR HABITAT INTACTNESS 

RDM PES % CATEGORY RDM PES % CATEGORY RDM PES % CATEGORY RDM PES % CATEGORY 

0 0.00 F 1.6 40.00 D 3.1 80.00 B 4.1 90.00 A 

0.1 20.00 E 1.7 42.00 D 3.2 81.00 B 4.2 91.11 A 

0.2 21.33 E 1.8 44.00 D 3.3 82.00 B 4.3 92.22 A 

0.3 22.67 E 1.9 46.00 D 3.4 83.00 B 4.4 93.33 A 

0.4 24.00 E 2 48.00 D 3.5 84.00 B 4.5 94.44 A 

0.5 25.33 E 2.1 50.00 D 3.6 85.00 B 4.6 95.56 A 

0.6 26.67 E 2.2 52.00 D 3.7 86.00 B 4.7 96.67 A 

0.7 28.00 E 2.3 54.00 D 3.8 87.00 B 4.8 97.78 A 

0.8 29.33 E 2.4 56.00 D 3.9 88.00 B 4.9 98.89 A 

0.9 30.67 E 2.5 58.00 D 4 89.00 B 5 100.00 A 

1 32.00 E 2.6 60.00 C 

     

  

1.1 33.33 E 2.7 64.00 C 

     

  

1.2 34.67 E 2.8 68.00 C 

     

  

1.3 36.00 E 2.9 72.00 C 

     

  

1.4 37.33 E 3 76.00 C 

     

  

1.5 38.67 E                   



Kusile Wetland Offset Strategy 

 
49 

9 APPENDIX 2: CURRENT AND PROPOSED PES SCORES (YELLOW COLUMNS) THAT REFLECT 

SUCCESSFUL IMPLEMENTATION OF IDENTIFIED OFFSET ACTIVITIES. (CURRENT PES DATA AND 

RATINGS WERE PROVIDED BY WETLAND CONSULTING SERVICES) (SEE APPENDIX 4 FOR SUMMARY 

OF HABITAT INTACNESS PER WETLAND) 

ESKOM KLIPFONTEIN 

 WETLAND HGM UNIT ID 

Criteria and attributes 1 1 20 20 21 21 22 22 24 24 25 25 

HYDROLOGIC                         

Flow modification 3.0 3.5 1.0 2.0 3.0 3.5 1.0 3.0 3.0 3.5 3.0 3.5 

WATER QUALITY                         

Water quality modification 3.0 4.0 2.0 3.0 4.0 4.0 2.0 3.0 3.0 4.0 4.0 4.0 

Sediment load modification 3.0 3.0 2.0 3.0 3.0 4.0 2.0 3.0 2.0 3.0 3.0 3.0 

HYDRAULIC / GEOMORPHIC/PHYSICAL                         

Canalisation 3.0 3.5 4.0 4.0 4.0 4.0 2.0 3.0 4.0 4.0 4.0 4.0 

Impounding 3.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

Topographic alteration 3.0 4.0 3.0 3.0 4.0 4.0 2.0 3.0 4.0 4.0 4.0 4.0 
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Modification of key driver  3.0 4.0 2.0 3.0 3.0 4.0 1.0 3.0 3.0 3.5 3.0 3.5 

BIOTA                         

Change in species composition and richness 2.0 4.0 2.0 3.0 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0 

Invasive plant encroachment 3.0 4.0 3.0 4.0 2.0 4.0 3.0 4.0 2.0 4.0 2.0 4.0 

Over utilization of biota (including over-grazing) 3.0 4.0 2.0 3.0 2.0 4.0 3.0 4.0 3.0 4.0 2.0 4.0 

Land-use modification (including conversion to pasture or crops) 3.0 4.0 2.0 3.0 2.0 4.0 3.0 4.0 3.0 4.0 2.0 4.0 

TOTAL 32.0 41.5 27.0 35.0 33.0 43.5 25.0 38.0 33.0 42.0 33.0 42.0 

MEAN 2.9 3.8 2.5 3.2 3.0 4.0 2.3 3.5 3.0 3.8 3.0 3.8 

PES C B D B C B D B C B C B 

Convert PES to % 72.00 86.67 56.00 80.00 76.00 88.89 52.00 83.33 76.00 87.78 76.00 87.78 

Integrity Score (Habitat Intactness) 2.88 3.88 2.75 3.38 2.88 4.00 2.50 3.63 3.13 3.94 2.88 3.94 

Convert Habitat Intactness to % 68.00 87.78 64.00 82.22 68.00 90.00 58.00 85.56 80.00 88.89 68.00 88.89 

Where ratings are from 0 to 5 and yellow indicates proposed change: 

0: Critically modified 

1: Seriously modified 

2: Largely modified 

3: Moderately modified 

4: Largely natural 

5: Natural, unmodified 

TOPIGS KLIPFONTEIN 
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Criteria and attributes 

WETLAND HGM UNIT ID 

 

26 26 28 28 29 29 30 30 32 32 33 33 34 34 35 35 

HYDROLOGIC                                 

Flow modification 3.0 4.0 2.0 3.5 3.0 3.5 4.0 4.0 3.0 3.5 3.0 4.0 3.0 4.0 2.0 3.0 

WATER QUALITY                                 

Water quality modification 4.0 4.0 3.0 4.0 3.0 4.0 4.0 4.0 3.0 3.5 3.0 4.0 3.0 4.0 2.0 3.0 

Sediment load modification 3.0 4.0 2.0 3.5 3.0 4.0 4.0 4.0 2.0 4.0 3.0 4.0 3.0 4.0 2.0 3.0 

HYDRAULIC / 
GEOMORPHIC/PHYSICAL 

                                

Canalisation 3.0 4.0 2.0 3.5 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 2.0 3.5 

Impounding 
4.0 4.0 3.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 3.0 

Topographic alteration 4.0 4.0 2.0 4.0 4.0 4.0 4.0 4.0 3.0 3.5 4.0 4.0 4.0 4.0 3.0 3.5 

Modification of key driver  3.0 4.0 2.0 3.0 3.0 4.0 4.0 4.0 3.0 3.5 2.0 4.0 2.0 4.0 2.0 3.5 

BIOTA                                 

Change in species composition 
and richness 

2.0 4.0 2.0 4.0 2.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 3.0 3.5 

Invasive plant encroachment 2.0 4.0 4.0 4.0 2.0 4.0 4.0 4.0 3.0 4.0 2.0 4.0 3.0 4.0 3.0 4.0 
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Over utilization of biota 
(including over-grazing) 

2.0 4.0 2.0 4.0 2.0 4.0 4.0 4.0 3.0 4.0 2.0 4.0 3.0 4.0 2.0 4.0 

Land-use modification (including 
conversion to pasture or crops) 

3.0 4.0 3.0 4.0 2.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 

                                  

TOTAL 33.0 44.0 27.0 41.0 32.0 43.5 42.0 44.0 33.0 42.0 33.0 44.0 35.0 44.0 27.0 38.0 

MEAN 3.0 4.0 2.5 3.7 2.9 4.0 3.8 4.0 3.0 3.8 3.0 4.0 3.2 4.0 2.5 3.5 

Adjusted PES for future ecological 
status based on the key driver 

                                

PES C A D B C B B A C B C A B A D B 

Convert PES to % 
76.0

0 
90.0

0 
56.0

0 
86.6

7 
72.0

0 

88.8
9 

87.7
8 

90.0
0 

76.0
0 

87.7
8 

76.0
0 

90.0
0 

80.0
0 

90.0
0 

56.0
0 

83.3
3 

Integrity Score (Habitat 
Intactness) 2.88 4.00 2.50 3.75 2.88 4.00 3.75 4.00 3.13 3.88 3.00 4.00 3.25 4.00 2.63 3.63 

Convert Habitat Intactness to % 
68.0

0 
90.0

0 
58.0

0 
86.6

7 
68.0

0 

90.0
0 

86.6
7 

90.0
0 

80.0
0 

87.7
8 

76.0
0 

90.0
0 

81.1
1 

90.0
0 

60.0
0 

85.5
6 

Where ratings are from 0 to 5 and yellow indicates proposed change: 

0: Critically modified 

1: Seriously modified 

2: Largely modified 

3: Moderately modified 

4: Largely natural 
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5: Natural, unmodified 

 

HOLSPRUIT 

Criteria and 
attributes 

WETLAND HGM UNIT ID 

 

36 36 37 37 38 38 39 39 40 40 41 41 42 42 43 43 44 44 50 50 51 51 52 52 53 53 54 54 

HYDROLOGIC                                                         

Flow modification 
3.
0 

3.
5 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

1.
0 

3.
0 

4.
0 

4.
0 

WATER QUALITY                                                         

Water quality 
modification 

3.
0 

3.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

Sediment load 
modification 

3.
0 

3.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

HYDRAULIC / 
GEOMORPHIC/P
HYSICAL 

                                                        

Canalisation 
3.
0 

3.
0 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

3.
0 

3.
5 

2.
0 

4.
0 

4.
0 

4.
0 

Impounding 
3.
0 

3.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

4.
0 

4.
0 

Topographic 
alteration 

4.
0 

4.
0 

3.
0 

3.
5 

3.
0 

3.
5 

3.
0 

3.
5 

4.
0 

3.
5 

4.
0 

3.
5 

4.
0 

3.
5 

4.
0 

3.
5 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

4.
0 

3.
0 

3.
5 

2.
0 

3.
5 

4.
0 

3.
5 
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Modification of 
key driver 

3.
0 

3.
5 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

4.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
5 

2.
0 

3.
0 

3.
0 

4.
0 

BIOTA                                                         

Change in species 
composition and 
richness 

2.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

2.
0 

3.
5 

3.
0 

3.
5 

2.
0 

3.
5 

3.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

Invasive plant 
encroachment 

2.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

2.
0 

3.
5 

2.
0 

3.
5 

1.
0 

3.
5 

3.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

Over utilization of 
biota (including 
over-grazing) 

2.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

2.
0 

3.
5 

3.
0 

3.
5 

2.
0 

3.
5 

2.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

Land-use 
modification 
(including 
conversion to 
pasture or crops) 

2.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

4.
0 

4.
0 

4.
0 

3.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

2.
0 

3.
0 

3.
0 

3.
0 

2.
0 

3.
0 

3.
0 

4.
0 

2.
0 

4.
0 

3.
0 

4.
0 

                                                          

TOTAL 
30
.0 

39
.0 

33
.0 

43
.5 

33
.0 

43
.5 

33
.0 

41
.0 

40
.0 

43
.5 

33
.0 

43
.5 

32
.0 

43
.5 

38
.0 

43
.5 

32
.0 

41
.5 

38
.0 

41
.5 

31
.0 

41
.5 

33
.0 

41
.5 

25
.0 

41
.5 

38
.0 

43
.5 

MEAN 
2.
7 

3.
5 

3.
0 

4.
0 

3.
0 

4.
0 

3.
0 

3.
7 

3.
6 

4.
0 

3.
0 

4.
0 

2.
9 

4.
0 

3.
5 

4.
0 

2.
9 

3.
8 

3.
5 

3.
8 

2.
8 

3.
8 

3.
0 

3.
8 

2.
3 

3.
8 

3.
5 

4.
0 

Adjusted PES for 
future ecological 
status based on 
the key driver 

                                                        

PES C B C B C B C B B B C B C B B B C B B B C B C B D B B B 

Convert PES to % 

64
.0
0 

84
.4
4 

76
.0
0 

88
.8
9 

76
.0
0 

88
.8
9 

76
.0
0 

86
.6
7 

85
.5
6 

88
.8
9 

76
.0
0 

88
.8
9 

72
.0
0 

88
.8
9 

83
.3
3 

88
.8
9 

72
.0
0 

86
.6
7 

83
.3
3 

86
.6
7 

68
.0
0 

86
.6
7 

76
.0
0 

86
.6
7 

52
.0
0 

86
.6
7 

83
.3
3 

88
.8
9 
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Integrity Score 
(Habitat 
Intactness) 

2.
63 

3.
69 

3.
00 

3.
94 

3.
00 

3.
94 

2.
88 

3.
75 

3.
50 

3.
94 

3.
00 

3.
94 

2.
88 

3.
94 

3.
25 

3.
94 

2.
88 

3.
69 

3.
25 

3.
69 

2.
75 

3.
69 

2.
88 

3.
75 

2.
25 

3.
81 

3.
25 

3.
94 

Convert Habitat 
Intactness to % 

60
.0
0 

85
.5
6 

76
.0
0 

88
.8
9 

76
.0
0 

88
.8
9 

68
.0
0 

86
.6
7 

84
.4
4 

88
.8
9 

76
.0
0 

88
.8
9 

68
.0
0 

88
.8
9 

81
.1
1 

88
.8
9 

68
.0
0 

85
.5
6 

81
.1
1 

85
.5
6 

64
.0
0 

85
.5
6 

68
.0
0 

86
.6
7 

52
.0
0 

87
.7
8 

81
.1
1 

88
.8
9 

Where ratings are from 0 to 5 and yellow indicates proposed change: 

0: Critically modified 

1: Seriously modified 

2: Largely modified 

3: Moderately modified 

4: Largely natural 

5: Natural, unmodified 
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10 APPENDIX 3: CONTRIBUTING DETAIL FOR EACH RECEIVING WETLAND FOR POTENTIAL 

CONTRIBUTION TOWARDS ACHIEVING FUNCTIONAL OFFSET TARGETS 

Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre 
Offset 
PES 
(RDM) 

Pre 
Offset 
PES 
(Score) 

Pre 
Offset 
PES (%) 

Post 
Offset 
PES (%) 

Full Offset 
Contribution 
(Functional 
hectare 
equivalents) 

Adjusted 
(66%) Offset 
Contribution 
(Functional 
hectare 
equivalents) 

26 Topigs Klipfonteinspruit Hillslope seepage 28.03 C 3 76.00 90.00 3.92406 2.5898796 

28 Topigs Klipfonteinspruit channelled valley bottom 31.76 D 2.5 56.00 86.67 9.7420188 6.429732408 

29 Topigs Klipfonteinspruit Hillslope seepage 294.84 C 2.9 72.00 88.89 49.84848485 32.9 

29 Topigs Klipfonteinspruit Hillslope seepage 2.72 C 2.9 72.00 88.89 0.45864795 0.302707647 

30 Topigs Klipfonteinspruit Hillslope seepage 3.36 B 3.8 87.78 90.00 0.0745254 0.049186764 

30 Topigs Klipfonteinspruit Hillslope seepage 1.73 B 3.8 87.78 90.00 0.0383616 0.025318656 

32 Topigs Wilge Floodplain 73.46 C 3 76.00 87.78 8.652999 5.71097934 

33 Topigs Wilge Hillslope seepage 1.61 C 3 76.00 81.11 0.082271 0.05429886 

33 Topigs Wilge Hillslope seepage 0.49 C 3 76.00 81.11 0.06853 0.0452298 

34 Topigs Klipfonteinspruit Hillslope seepage 1.65 B 3.2 80.00 90.00 0.165 0.1089 

-- Topigs Wilge Hillslope seepage 3.21 C 2* 68.00 85.00 0.54638 0.3606108 

-- Topigs Wilge Hillslope seepage 1.46 C 2* 68.00 85.00 0.24769 0.1634754 

-- Topigs Wilge Floodplain 41.53 C 2* 68.00 85.00 3.32232 2.1927312 

-- Topigs Klipfonteinspruit Dam 0.96 C 2* 68.00 76.00 0.0772 0.050952 

21 Eskom Klipfonteinspruit Hillslope seepage 243.10 C 3 76.00 88.89 28.6367088 18.90022781 

-- Eskom Klipfonteinspruit Dam 0.16 --      

-- Eskom Klipfonteinspruit Dam 0.44 --      

-- Eskom Klipfonteinspruit Dam 2.42 --      

1 Eskom Klipfonteinspruit channelled valley bottom 21.19 C 2.9 72.00 86.67 3.1090131 2.051948646 

22 Eskom Klipfonteinspruit channelled valley bottom 4.31 D 2.3 52.00 83.33 1.3496964 0.890799624 
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Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre 
Offset 
PES 
(RDM) 

Pre 
Offset 
PES 
(Score) 

Pre 
Offset 
PES (%) 

Post 
Offset 
PES (%) 

Full Offset 
Contribution 
(Functional 
hectare 
equivalents) 

Adjusted 
(66%) Offset 
Contribution 
(Functional 
hectare 
equivalents) 

20 Eskom Klipfonteinspruit Hillslope seepage 0.35 D 2.5 56.00 80.00 0.08376 0.0552816 

20 Eskom Klipfonteinspruit Hillslope seepage 1.47 D 2.5 56.00 80.00 0.35232 0.2325312 

25 Eskom Klipfonteinspruit Hillslope seepage 7.08 C 3 76.00 87.78 0.8344952 0.550766832 

25 Eskom Klipfonteinspruit Hillslope seepage 5.18 C 3 76.00 87.78 0.6099684 0.402579144 

24 Eskom Klipfonteinspruit Hillslope seepage 4.83 C 3 76.00 87.78 0.5692096 0.375678336 

50 Holspruit Hillslope seepage 8.79 B 3.5 83.33 86.67 0.29349916 0.193709446 

35 Holspruit channelled valley bottom 13.37 D 2.5 56.00 83.33 3.65445828 2.411942465 

50 Holspruit Hillslope seepage 6.39 B 3.5 83.33 86.67 0.21358632 0.140966971 

44 Holspruit Hillslope seepage 10.32 C 2.9 72.00 86.67 1.5135039 0.998912574 

44 Holspruit Hillslope seepage 7.63 C 2.9 72.00 86.67 1.11883689 0.738432347 

51 Holspruit Hillslope seepage 0.36 C 2.8 68.00 86.67 0.01202734 0.007938044 

-- Holspruit Dam 0.91 --      

52 Holspruit channelled valley bottom 3.37 C 3 76.00 86.67 0.35907751 0.236991157 

-- Holspruit Dam 0.15 --      

52 Holspruit channelled valley bottom 5.82 C 3 76.00 86.67 0.62119673 0.409989842 

54 Holspruit Hillslope seepage 14.24 B 3.5 83.33 88.89 0.79200532 0.522723511 

-- Holspruit Dam 1.09 --      

53 Holspruit Hillslope seepage 57.91 D 2.3 52.00 86.67 20.07715431 13.25092184 

-- Holspruit Dam 0.28 --      

40 Holspruit Hillslope seepage 17.45 B 3.6 85.56 88.89 0.58107834 0.383511704 

-- Holspruit Dam 2.35 --      

-- Holspruit Dam 0.16 --      

35 Holspruit channelled valley bottom 6.68 D 2.5 56.00 83.33 1.82548002 1.204816813 

42 Holspruit Hillslope seepage 60.83 C 2.9 72.00 88.89 10.27410255 6.780907683 
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Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre 
Offset 
PES 
(RDM) 

Pre 
Offset 
PES 
(Score) 

Pre 
Offset 
PES (%) 

Post 
Offset 
PES (%) 

Full Offset 
Contribution 
(Functional 
hectare 
equivalents) 

Adjusted 
(66%) Offset 
Contribution 
(Functional 
hectare 
equivalents) 

43 Holspruit Hillslope seepage 4.47 B 3.5 83.33 88.89 0.24829292 0.163873327 

35 Holspruit channelled valley bottom 5.28 D 3.5 83.33 83.33 0.39484511 0.260597773 

41 Holspruit Hillslope seepage 6.03 C 3 76.00 88.89 0.77691897 0.51276652 

-- Holspruit Dam 0.18 --      

39 Holspruit channelled valley bottom 5.39 C 3 76.00 86.67 0.57476089 0.379342187 

-- Holspruit Dam 1.82 --      

-- Holspruit Dam 1.57 --      

35 Holspruit channelled valley bottom 3.56 D 3.5 56.00 83.33 0.97278402 0.642037453 

36 Holspruit channelled valley bottom 2.78 C 2.7 64.00 84.44 0.56882476 0.375424342 

35 Holspruit channelled valley bottom 2.93 D 3.5 56.00 83.33 0.80197152 0.529301203 

38 Holspruit Hillslope seepage 58.78 C 3 76.00 88.89 7.57669044 5.00061569 

38 Holspruit Hillslope seepage 0.63 C 3 76.00 88.89 0.05323952 0.035138083 

-- Holspruit Dam 0.09 --      

54 Holspruit Hillslope seepage 11.45 B 3.5 83.33 88.89 0.63674232 0.420249931 

41 Holspruit Hillslope seepage 0.68 C 3 76.00 88.89 0.08827072 0.058258675 

37 Holspruit Hillslope seepage 97.58 C 3 76.00 88.89 8.23582796 5.435646454 

 TOTAL:     1222.6347         175.0588359 115.5388317 
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11 APPENDIX 4: CONTRIBUTING DETAIL FOR EACH RECEIVING WETLAND FOR POTENTIAL 

CONTRIBUTION TOWARDS ACHIEVING CONSERVATION OFFSET TARGETS 

Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre-offset 
Habitat 
Intactness 
(%) 

Post 
Offset 
Habitat 
Intactness 
(%) 

Buffer 
Zone 
Integrity 
Score 
 

Wetland 
habitat 
contribution 
at min 
security 
(hectare 
equivalents) 

Wetland 
habitat 
contribution 
at max 
security for 
longer 
period 
(hectare 
equivalents)  

26 Topigs Klipfonteinspruit Hillslope seepage 28.03 68.00 90.00  25.2261 50.4522 

28 Topigs Klipfonteinspruit channelled valley bottom 31.76 58.00 86.67  27.5298588 55.0597176 

29 Topigs Klipfonteinspruit Hillslope seepage 294.84 68.00 90.00  265.35582 530.71164 

29 Topigs Klipfonteinspruit Hillslope seepage 2.72 68.00 90.00  2.44395 4.8879 

30 Topigs Klipfonteinspruit Hillslope seepage 3.36 86.67 90.00  3.0213 6.0426 

30 Topigs Klipfonteinspruit Hillslope seepage 1.73 86.67 90.00  1.5552 3.1104 

32 Topigs Wilge Floodplain 73.46 80.00 87.78  64.478799 128.957598 

33 Topigs Wilge Hillslope seepage 1.61 76.00 82.22  1.323742 2.647484 

33 Topigs Wilge Hillslope seepage 0.49 76.00 90.00  0.44055 0.8811 

34 Topigs Klipfonteinspruit Hillslope seepage 1.65 81.11 90.00  1.485 2.97 

-- Topigs Wilge Hillslope seepage 3.21 68.00 86.00  2.76404 5.52808 

-- Topigs Wilge Hillslope seepage 1.46 68.00 86.00  1.25302 2.50604 

-- Topigs Wilge Floodplain 41.53 68.00 86.00  31.56204 63.12408 

-- Topigs Klipfonteinspruit Dam 0.96   
 

  

21 Eskom Klipfonteinspruit Hillslope seepage 243.10 68.00 90.00  218.7864 437.5728 

-- Eskom Klipfonteinspruit Dam 0.16   
 

  

-- Eskom Klipfonteinspruit Dam 0.44   
 

  

-- Eskom Klipfonteinspruit Dam 2.42   
 

  



Kusile Wetland Offset Strategy 

 
60 

Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre-offset 
Habitat 
Intactness 
(%) 

Post 
Offset 
Habitat 
Intactness 
(%) 

Buffer 
Zone 
Integrity 
Score 
 

Wetland 
habitat 
contribution 
at min 
security 
(hectare 
equivalents) 

Wetland 
habitat 
contribution 
at max 
security for 
longer 
period 
(hectare 
equivalents)  

1 Eskom Klipfonteinspruit channelled valley bottom 21.19 68.00 87.78  18.6032154 37.2064308 

22 Eskom Klipfonteinspruit channelled valley bottom 4.31 58.00 85.56  3.6859248 7.3718496 

20 Eskom Klipfonteinspruit Hillslope seepage 0.35 64.00 82.00  0.28618 0.57236 

20 Eskom Klipfonteinspruit Hillslope seepage 1.47 64.00 82.00  1.20376 2.40752 

25 Eskom Klipfonteinspruit Hillslope seepage 7.08 68.00 88.89  6.2969676 12.5939352 

25 Eskom Klipfonteinspruit Hillslope seepage 5.18 68.00 88.89  4.6027242 9.2054484 

24 Eskom Klipfonteinspruit Hillslope seepage 4.83 80.00 88.89  4.2951648 8.5903296 

50 Holspruit Hillslope seepage 8.79 81.11 85.56  7.51849944 7.51849944 

35 Holspruit channelled valley bottom 13.37 60.00 85.56  11.44074096 11.44074096 

50 Holspruit Hillslope seepage 6.39 81.11 85.56  5.47139088 5.47139088 

44 Holspruit Hillslope seepage 10.32 68.00 85.56  8.8272252 8.8272252 

44 Holspruit Hillslope seepage 7.63 68.00 85.56  6.52540452 6.52540452 

51 Holspruit Hillslope seepage 0.36 64.00 85.56  0.30810156 0.30810156 

-- Holspruit Dam 0.91   
 

  

52 Holspruit channelled valley bottom 3.37 68.00 86.67  2.91670551 5.83341102 

-- Holspruit Dam 0.15   
 

  

52 Holspruit channelled valley bottom 5.82 68.00 86.67  5.04584073 10.09168146 

54 Holspruit Hillslope seepage 14.24 81.11 88.89  12.66211383 12.66211383 

-- Holspruit Dam 1.09   
 

  

53 Holspruit Hillslope seepage 57.91 52.00 87.78  50.83278354 50.83278354 

-- Holspruit Dam 0.28   
 

  

40 Holspruit Hillslope seepage 17.45 84.44 88.89  15.51112722 15.51112722 
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Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre-offset 
Habitat 
Intactness 
(%) 

Post 
Offset 
Habitat 
Intactness 
(%) 

Buffer 
Zone 
Integrity 
Score 
 

Wetland 
habitat 
contribution 
at min 
security 
(hectare 
equivalents) 

Wetland 
habitat 
contribution 
at max 
security for 
longer 
period 
(hectare 
equivalents)  

-- Holspruit Dam 2.35   
 

  

-- Holspruit Dam 0.16   
 

  

35 Holspruit channelled valley bottom 6.68 60.00 85.56  5.71489464 11.42978928 

42 Holspruit Hillslope seepage 60.83 68.00 88.89  54.07134255 108.1426851 

43 Holspruit Hillslope seepage 4.47 81.11 88.89  3.96956073 7.93912146 

35 Holspruit channelled valley bottom 5.28 60.00 85.56  4.60886052 9.21772104 

41 Holspruit Hillslope seepage 6.03 76.00 88.89  5.35766697 10.71533394 

-- Holspruit Dam 0.18   
 

  

39 Holspruit channelled valley bottom 5.39 68.00 86.67  4.66865289 9.33730578 

-- Holspruit Dam 1.82   
 

  

-- Holspruit Dam 1.57   
 

  

35 Holspruit channelled valley bottom 3.56 60.00 85.56  3.04542264 6.09084528 

36 Holspruit channelled valley bottom 2.78 60.00 85.56  2.38104924 4.76209848 

35 Holspruit channelled valley bottom 2.93 60.00 85.56  2.51067264 5.02134528 

38 Holspruit Hillslope seepage 58.78 76.00 88.89  52.24918644 52.24918644 

38 Holspruit Hillslope seepage 0.63 76.00 88.89  0.53971248 0.53971248 

-- Holspruit Dam 0.09   
 

  

54 Holspruit Hillslope seepage 11.45 81.11 88.89  10.17986058 20.35972116 

41 Holspruit Hillslope seepage 0.68 76.00 88.89  0.60871872 1.21743744 

37 Holspruit Hillslope seepage 97.58 76.00 88.89  82.39731196 164.7946239 

  Topigs Buffer Buffer Zone    
0.87 68.73 68.73 

  Holspruit Buffer Buffer Zone    
0.96 141.984 141.984 
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Wetland 
Unit 
(Kassier, 
2013) 

Offset Receiving Area Wetland Type 
Wetland 

Area 

Pre-offset 
Habitat 
Intactness 
(%) 

Post 
Offset 
Habitat 
Intactness 
(%) 

Buffer 
Zone 
Integrity 
Score 
 

Wetland 
habitat 
contribution 
at min 
security 
(hectare 
equivalents) 

Wetland 
habitat 
contribution 
at max 
security for 
longer 
period 
(hectare 
equivalents)  

  Eskom Klipfonteinspruit Buffer Buffer Zone    
0.93 81.1425 81.1425 

TOTAL:     1222.35      1337.419103 2211.09542 

 


