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1. INTRODUCTION 

1.1 Introduction to the Project Footprint 

Scientific Aquatic Services (SAS) was appointed in 2019 to conduct a freshwater ecological 

assessment as well as a hydropedological investigation for the proposed co-disposal facility 

at the existing Glencore’s Thorncliffe Chrome Mine, near Steelpoort within Limpopo Province. 

The Thorncliffe Chrome Mine is an existing mine that is situated approximately 37 km south 

west of Burgersfort, 28 km south of Steelpoort and 35 km west of Lydenburg in the Limpopo 

Province, within the Greater Tubatse Local Municipality, and the Greater Sekhukhune District 

Municipality. Based on the outcomes of the freshwater ecological assessment, an offset 

investigation was deemed necessary. 

As part of the mine operations, the mine required a new co-disposal facility (hereafter referred 

to as the “proposed co-disposal facility”).  The proposed co-disposal facility will be located 

west of the existing mine between the existing waste rock stockpile and the mine’s western 

property boundary. The layout and position of the co-disposal facility is confined by various 

constraints such as existing graves and a mine ventilation shaft constraining to the south, mine 

property boundary on the western side, while the north and eastern sides are constrained by 

the existing waste rock stockpiles (Jones & Wagener, 2019). The area will henceforth be 

referred to as the “focus area”. The R37 provincial road is located approximately 26.0 km east 

of the focus area whilst the R555 Steelpoort Road is located approximately 13.2 km west of 

the focus area (Figures 1 and 2).  

The proposed co-disposal facility will store a combined waste stream of coarse waste rock 

from the existing Thorncliffe plant, coarse tailings from the Amava plant and fine tailings from 

the Platinum Group Metals (PGM) plant. The PGM slurry will be dewatered by means of a 

filter press before it is combined with both the dry Amava tailings and dry Thorncliffe waste 

rock. The combined dry waste material will be transferred via an existing conveyor belt to the 

co-disposal facility where it will be placed with a stacker. The total combined waste material 

production rate is 73.2Kt/month (Jones & Wagener, 2019). The proposed co-disposal facility 

will have a total storage volume of 6 Mm3 and it will have a life of 13 to 14 years based on the 

waste production rate of 73.2 Kt/month and material dry density of 1.98 ton/m3 (Jones & 

Wagener, 2019).  
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Figure 1: A digital satellite image depicting the location of the focus area and investigation area utilised as part of the freshwater assessment, in 
relation to the surrounding area.
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Figure 2: The focus area and investigation area utilised as part of the freshwater assessment, depicted on a 1:50 000 topographical map in relation 
to the surrounding area.
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1.2 Regional Context  

All watercourses within the focus area are located within the Central Bushveld Group 1 

wetland vegetation (WetVeg) type. This wetland vegetation type is considered Critically 

Endangered (Mbona et al. 2015) which increases the significance of the loss of any wetlands 

from the focus area in terms of a regional wetland representativity context. 

 

The majority of the focus area falls within an area designated as a Critical Biodiversity Area 

(CBA) with a smaller extent (10%) classified as an Ecological Support Area (ESA), in 

accordance with the Limpopo Conservation Plan V2 (2013). In line with the NFEPA database, 

no wetland features were indicated within the focus area, however, the Groot - Dwars River is 

situated approximately 940 m north-east of the focus area and is considered to be in a largely 

natural state (Category B) (PES 1999 classification). This was updated by the DWS (2014) 

database, which indicated the Groot-Dwars River as being in a largely modified ecological 

condition (Category D). This PES is confirmed by the South African Inventory of Inland Aquatic 

Ecosystems (SAIIAE) database.  

 

The project footprint falls within the B41G quaternary catchment. This quaternary catchment 

is located in the Olifants Water Management Area (WMA) in the Olifants North catchment. For 

further background information please refer to Appendix A.  

 

 SCOPE OF WORK 

The Scope of Work as part of Phase 1 of this study include:  

➢ Defining the residual negative impacts on wetland ecosystem services, wetland condition 

and species of conservation concern of the wetlands within the study area as well as 

immediate surroundings, and define wetland hectare equivalents and offset 

requirements;   

➢ To calculate offset requirements using the wetland offset calculator (Macfarlane et. al, 

2016);  

➢ Defining the offset requirements based on the guidelines provided by Macfarlane et. al 

(2016) for wetland offsets. Consideration was given to both the extent of wetland areas to 

be offset as well as the functional requirements of the wetlands to be generated in the 

proposed offset; 

➢ Based on the findings, a high-level risk assessment of the likelihood of success 

considering the identified approach and opportunities will be undertaken; 
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➢ To present the findings in a report for consideration by the proponent and relevant 

authorities. The report provides recommendations on the wetland offset strategies to be 

implemented. As far as possible international best practice such as the Business and 

Biodiversity Offsets Programme (BBOP) Guidelines (2009), as well as the SANBI 2012 

and Macfarlane et al (2016) guidelines were followed; 

➢ Present the final wetland offset alternatives in the Phase 1 report for inclusion in the 

environmental applications; and 

➢ A short workshop held in order to map the way forward on the project in Phase 2 where 

more detailed investigations and rehabilitation and intervention design as well as the 

development of management criteria will take place once the phase 1 plan has been 

accepted by the relevant parties.  

 

Should the wetland offset be required, the identified preferred offset option will be further 

planned for implementation as part of a Phase 2 study.  

 

 INTRODUCTION TO BIODIVERSITY AND WETLAND 

OFFSETS 

3.1 The Mitigation Hierarchy 

Offsets are applied within a mitigation hierarchy and are only aimed at mitigating or 

compensating for residual impacts of project development on the environment (often called 

“compensatory mitigation”) after all appropriate and feasible steps have first been taken to 

avoid/prevent, minimize/reduce and remediate/rehabilitate impacts (Macfarlane D. et al 2016).  

➢ First, the proponent proposed co-disposal facility should try to avoid or prevent negative 

impacts on biodiversity and ecosystem services arising from the development of the 

proposed co-disposal facility by seeking alternative types of development, or alternative 

locations, different scales of development, different layouts and siting of development 

components, etc.;  

➢ Secondly if the above-mentioned alternatives have been exhausted, every effort should 

be made to minimize negative impacts and to rehabilitate or remediate affected areas;  

➢ ‘Residual impacts’ are what will remain after minimising impacts and rehabilitation. These 

residual impacts would then need to be compensated for, and this may involve the specific 

application of an offset.  
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3.2 General Offset Guidelines 

In March 2017, a draft National Biodiversity Offset Policy was published for public comment. 

According to this document, biodiversity offsets are defined as “conservation measures 

designed to remedy the residual negative impacts of development on biodiversity and 

ecological infrastructure, once the first three groups of measures in the mitigation sequence 

have been adequately and explicitly considered (i.e. to avoid, minimise and rehabilitate / 

restore impacts). Offsets are the ‘last resort’ form of mitigation, only to be implemented if 

nothing else can mitigate the impact.” 

 

The South African National Biodiversity Institute (SANBI, 2004) further defines biodiversity 

offsets as “measurable conservation outcomes resulting from actions designed to compensate 

for significant residual adverse biodiversity impacts arising from project development after 

appropriate prevention and mitigation measures have been taken.”1 

 

In terms of the draft National Biodiversity Offset Policy (2017) as well as the Western Cape 

Provincial Guideline on Biodiversity Offsets (Western Cape; 2007), the significance of residual 

impacts should be identified on a regional as well as national scale when considering 

biodiversity conservation initiatives. If the residual impacts lead to irreversible loss of 

irreplaceable biodiversity, the residual impacts should be considered to be of very high 

significance and when residual impacts are considered to be of very high significance, offset 

initiatives are not considered an appropriate way to deal with the magnitude and/or 

significance of the biodiversity loss, and other alternatives should be sought (i.e. the proposed 

activity should not be authorised in its current form). In the case of residual impacts determined 

to have medium to high significance, an offset initiative may be investigated. If the residual 

biodiversity impacts are considered of low significance no biodiversity offset is required.2  

 

Whilst thought of as a “last resort” to counteract the cumulative impacts on biodiversity, offset 

strategies do have the potential to increase the future value of biodiversity within a region. 

Thus, the recently gazetted draft National Biodiversity Offset Policy (Department of 

Environmental Affairs (DEA), 2017) aims to provide a set of national guidelines relating to 

biodiversity offsets for South Africa, since at present, only three sets of provincial draft 

biodiversity guidelines and/or policies are available, namely the Western Cape (Department 

of Environmental Affairs and Development Planning (DEA&DP), 2007), Kwa-Zulu Natal 

 

1 Business and Biodiversity Offsets Programme (BBOP). 2009. Biodiversity Offset Design Handbook. BBOP, Washington, D.C. 

2 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
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(Ezemvelo Kwa-Zulu Natal Wildlife (EKZNW), 2009, 2010) and Gauteng (Gauteng 

Department: Agriculture and Rural Development (GDARD), 2013).  

 

The principles enshrined in the draft National Biodiversity Offset Policy (DEA, 2017) aim to 

support the general principles of the National Environmental Management Act, 1998 (Act No. 

107 of 1998) (NEMA), by ensuring that “due remedy is obtained for significant adverse impacts 

on biodiversity resulting from development.” The policy is intended to “contribute to securing 

priority biodiversity and ecosystem functioning in perpetuity, for the benefit of both present and 

future generations”.  

 

In terms of biodiversity offsets relating specifically to wetland habitat, the draft National 

Biodiversity Offset Policy (DEA, 2017) notes that the policy must be read in conjunction with 

the “Wetland Offsets – A best-practice guidelines for South Africa (Macfarlane D. et al 2016). 

The various protocols for defining wetland impacts and developing appropriate offset metrics 

were thus considered in the approach to the proposed co-disposal facility offset.  

 

As mentioned previously, the concept of a biodiversity offset is relatively new and there is 

presently no standard method for determining the most suitable biodiversity offset. The 

objective of biodiversity offsets, through the development authorisation and associated 

Environmental Impact Assessment (EIA) process is to ensure that residual impacts on 

biodiversity and ecosystem services that are of moderate to high significance (i.e. do not 

represent a ‘fatal flaw’ from a biodiversity perspective) are compensated by developers in such 

a way that ecological integrity is maintained and development is sustainable (Macfarlane D. 

et al 2016).  

 

The significance of a residual negative impact on biodiversity is heavily influenced by the 

characteristics of the receiving environment, for example, if an area is identified in a 

bioregional plan or fine scale biodiversity plan as a Critical Biodiversity Area (CBA), a priority 

site, a listed Protected Area (PA), a threatened ecosystem or habitat containing threatened 

species or special habitat (Macfarlane D. et al 2016).  

 

Biodiversity offsets generally target features or areas with similar biodiversity as that residually 

impacted by development but may target features or areas with biodiversity of higher 

conservation significance. According to “Wetland offsets: a best-practice guideline for South 

Africa” (Macfarlane D. et al 2016) the goals of wetland offsets in South Africa are as follows: 
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➢ Provide appropriate and adequate compensation for residual impacts on key water 

ecosystem services and contribute to achieving water resource objectives (including both 

Water Resource Management and Water Resource Quality Objectives) by: 

• Ensuring “no net loss” in the overall wetland functional area by providing gains in 

wetland area and/or conditions equal to or greater than the losses due to residual 

impacts; 

• Directing offset activities that will improve key regulating and supporting services 

towards those wetlands where these specific services can best be enhanced, and 

where these offset activities will contribute best to achieving water resource 

objectives including both Water Resource Management and Quality Objectives; 

• Providing ‘in kind’ services through offset activities, or substitute services acceptable 

to affected communities, for residual impacts on direct (provisioning or cultural) 

services, to ensure that these communities are at least as well off as prior to the 

development taking place; 

➢ Secure formal protection of wetland systems in a good condition so as to contribute to 

meeting national biodiversity and protection targets for the representation and persistence 

of different wetland types, thereby ensuring that cumulative impacts of increased water 

use, development authorisation and land use change do not jeopardize the ability to meet 

the country’s targets; and 

➢ Adequately compensate for residual impacts on threatened or otherwise important (e.g. 

wetland dependent) species through appropriate offset activities that support and improve 

the survival and persistence of these species. 

 

There are many different possible kinds of offsets, but in practice they generally fall into the 

following broad categories as described by the Business and Biodiversity Offsets Programme 

(BBOP) Handbook (2009):  

➢ “Like for like” - Undertaking positive management interventions to restore an area or stop 

degradation: improving the conservation status of an area of land by restoring habitats or 

ecosystems and reintroducing native species. Where proven methods exist or there are 

no other options, reconstructing or creating ecosystems. Also, reducing or removing 

current threats or pressures by, for instance, introducing sustainable livelihoods or 

substitute materials. This can either be done on the development site (on-site offset) or a 

distance from the site (off-site offset); 

➢ Averting risk: Protecting areas of biodiversity where there is imminent or projected loss of 

that biodiversity; entering into agreements such as contracts or covenants with individuals 
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in which they give up the right to convert habitat in the future in return for payment or other 

benefits now; or 

➢ “Trading up” - Providing compensation packages for local stakeholders affected by the 

development project or monetary compensation for a biodiversity conservation trust 

(Western Cape Provincial Guideline on Biodiversity Offsets, 2007). 

 

According to the DEA (2017) and the DEA&DP (2011), offsets need to be undertaken 

according to various ratios based on the ecological importance and sensitivity and vulnerability 

of the ecosystem. The following table summarises the recommended offset ratios and 

guidelines which have been defined by the DEA (2017): 

 

Table 1: Guidelines of appropriate offset ratios based on the impacted biodiversity feature (DEA, 
2017). 

Feature Basic offset ratio and specific 
requirements of the offset 

Adjustments to size and/or number of 
offsets 

Composite biodiversity attributes 

Areas of irreplaceable 
biodiversity (as indicated as 
CBAs by the respective 
databases and ground-truthed 
accordingly). 
 

Impacts on irreplaceable biodiversity are to be avoided 
 
Offset at 30:1 only where no alternatives to the development project are deemed 
feasible and where project is of overriding public importance. Refer to the DEA 
guideline on “Need and Desirability”. Offset sites to comprise areas of highest 
conservation priority that are currently without protection. 

 
Areas of composite biodiversity 
significance recognised in 
approved biodiversity policy, 
bioregional, biodiversity of 
spatial conservation plans.  

Impacts preferable are to be avoided 
 
Offset ratio at minimum 20 times the impacted area. Offset sites to comprise areas of 
highest conservation priority that are currently without protection. E.g. Protected areas 
(as identified in Section 9 of the National Environmental Management: Protected 
Areas Act, 2014 (Act No. 21 of 2014)), CBAs, verified wetland and river feature FEPAs, 
areas earmarked for protected area expansion. 

Biodiversity pattern 

Ecosystem status (using most 
up-to-date and reliable 
biodiversity information and 
applying all relevant criteria for 
listing threat status (e.g. criteria 
established in Government 
Notice 100 – see DEA, 2011). 

Impacts on Critically Endangered 
ecosystems should be avoided. Offset at 
30:1 only where no alternatives to the 
listed activity are feasible and where 
activity is of overriding pubic importance; 
 
Basic offset ratio: 

• Endangered ecosystems at least 10 
but up to 20 times impacted area. 

• Vulnerable ecosystems from 1 to 5 
times impacted area. 

• Least Threatened, then generally no 
offset required, provided that other 
criteria do not apply. 

Offset sites to comprise areas of highest 
priority for conservation currently without 
protection.  
 
Offset requirements should be adjusted, 
where necessary on the advice of a 
biodiversity specialist, to account for the 
condition of the impacted site, and the 
condition of and ability to restore offset 
areas. 

Species threat status (using 
most up-to-date and reliable 
biodiversity information). 

Impacts on the habitat of Critically 
Endangered species and local endemic 
species with highly restricted distributions 
should be avoided. 
 
When threatened of localised endemic 
species are impacted, the offset must 
cater explicitly for the habitat needs of the 

Where the ecosystem is listed as Least 
Threatened, it may be necessary to 
provide an offset to cater for residual 
negative impacts on threatened species.  
 
Where an offset requirement has been 
determined for a threatened ecosystem 
(i.e. recognised as Vulnerable, 
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Feature Basic offset ratio and specific 
requirements of the offset 

Adjustments to size and/or number of 
offsets 

affected species and prevent any change 
(i.e. increase) in their threat status. A 
precautionary approach must be 
exercised in cases where highly 
threatened of vulnerable species are 
affected. 

Endangered or Critically Endangered) 
using the basic offset ratio, it may be 
necessary to increase size of offset 
and/or number of offset sites on the 
advice of a relevant biodiversity 
specialist to ensure enough of that 
species’ habitat would be protected and 
managed to ensure its status would not 
change (i.e. worsen).  

Special habitats The offset area must include good 
examples of impacted special habitats. 

Where the ecosystem is Least 
Threatened, it may be necessary to 
provide an offset to cater for residual 
negative impacts on special habitats. 
 
Where an offset requirement has been 
determined for a threatened ecosystem 
using the basic offset ratio, it may be 
necessary to provide an offset, and/or to 
increase the size of an offset and/or 
number of offset sites on the advice of a 
relevant biodiversity specialist to ensure 
that special habitats are represented. 

Biodiversity process 

Important ecological corridors 
(e.g. linking mountains to coast, 
along gradients, linking 
protected areas or other priority 
areas for biodiversity) or areas 
important for ecological 
functioning.  

If any important corridors are impacted, 
the offset must incorporate areas that 
would provide substitute corridors or 
linkages connecting priority areas. 

Where the ecosystem is Least 
Threatened, it may be necessary to 
provide an offset to cater for residual 
negative impacts on important 
biodiversity process areas. 
 
Where an offset requirement has been 
determined for a threatened ecosystem 
using the basic offset ratio, it may be 
necessary to provide an offset, and/or to 
increase the size of an offset and/or 
number of offset sites on the advice of a 
relevant biodiversity specialist to ensure 
that ecological linkages are represented 
and connectivity maintained. 

Ecosystem services 

Areas that provide ecological 
goods and services of high 
value to communities or society 
as a whole, and on which there 
is a high level of dependence. 

The offset must provide acceptable 
substitute goods and services. 

Where the ecosystem is Least 
Threatened, it may be necessary to 
provide an offset to cater for residual 
negative impacts on ecosystem 
services. 
 
Where an offset requirement has been 
determined using the basic offset ratio, it 
may be necessary to provide additional 
offset sites that would provide the 
necessary ecosystem services, and/or 
compensation in kind. The potential to 
rehabilitate degraded parts of 
earmarked offset areas, to improve 
ecosystem services delivery to affected 
communities should be considered.  
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Additionally, the following biodiversity ratios were defined by the DEA&DP (2011): 

➢ A 30:1 ratio for ‘critically endangered’ ecosystems, where an offset would be appropriate 

only in exceptional circumstances; 

➢ A 20:1 ratio for ‘endangered’ ecosystems; 

➢ A 5:1 ratio for ‘vulnerable’ ecosystems; and 

➢ No offset for ‘least threatened’ ecosystems. 

The area determined by the basic offset ratio should then be adjusted by considering a range 

of context specific criteria such as size, habitat intactness and species composition.  

 

The area determined by the basic offset ratio should then be adjusted by considering a range 

of context specific criteria such as size, habitat intactness and species composition. In 

practical terms for a project, offsets can be achieved through several mechanisms (DEA&DP; 

2011):  

➢ Securing habitat for conservation either on the development site or away from the 

development site; 

➢ Providing a financial guarantee up-front for a specified period of time during which the 

proponent could pursue the securing of habitat for conservation; should the proponent fail 

to secure habitat during that period, the financial guarantee would be used by the State 

or designated organization to secure habitat; or  

➢ Providing monetary compensation. 

 

The key factors that need to be considered in evaluating an offset proposal area (DEA&DP; 

2011) where habitat will be secured for conservation are as follows: 

➢ Proposed biodiversity offset should compensate fully for the residual negative impacts on 

biodiversity and be functionally viable in the long term; 

➢ The offset should result in benefits for biodiversity; 

➢ Where the proponent is to secure habitat as an offset, but the offset has a residual 

negative effect on local communities, they should be adequately compensated; 

➢ The offset should be acceptable to the main affected parties; 

➢ There should be sufficient guarantees that the offsets would be secured, managed, 

monitored and audited, as required, in the long term; and 

➢ There should not be any unacceptable risks associated with the offset. 

 

According to “Towards a best-practice guideline for wetland offsets in South Africa” 

(Macfarlane D. et al, 2016) the goals of wetland offsets in South Africa are as follows: 
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➢ Provide appropriate and adequate compensation for residual impacts on key water 

ecosystem services and contribute to achieving water resource objectives (including both 

Water Resource Management and Water Resource Quality Objectives) by: 

• Ensuring “no net loss” in the overall wetland functional area by providing gains in 

wetland area and/or conditions equal to or greater than the losses due to residual 

impacts; 

• Directing offset activities that will improve key regulating and supporting services 

towards those wetlands where these specific services can best be enhanced, and 

where these offset activities will contribute best to achieving water resource 

objectives including both Water Resource Management and Quality Objectives; 

• Providing ‘in kind’ services through offset activities, or substitute services acceptable 

to affected communities, for residual impacts on direct (provisioning or cultural) 

services, to ensure that these communities are at least as well off as prior to the 

development taking place; 

➢ Secure formal protection of wetland systems in a good condition so as to contribute to 

meeting national biodiversity and protection targets for the representation and persistence 

of different wetland types, thereby ensuring that cumulative impacts of increased water 

use, development authorisation and land use change do not jeopardise the ability to meet 

the country’s targets; and 

➢ Adequately compensate for residual impacts on threatened or otherwise important (e.g. 

wetland dependent) species through appropriate offset activities that support and improve 

the survival and persistence of these species. 

 

3.3 Wetland Specific Offset Guidelines 

The offset ratios as defined by DEA&DP (2011) were refined in the draft wetland offset 

calculator specifically pertaining to wetland offsets (Macfarlane D. et al 2016). The wetland 

offset calculator was designed to guide the criteria and importance of wetland habitat in terms 

of water resource and ecosystem value, ecosystem conservation and presence of species of 

conservation concern, at the end providing hectare equivalents representative of the wetland 

that requires an offset. The wetland offset calculator was used during the determination of the 

proposed co-disposal facility. 
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Where a wetland offset is deemed appropriate, various actions may be used to deliver the 

required outcomes. These actions can be broadly grouped into the different categories listed 

below as provided by Macfarlane D. et al 2016). 

➢ Protection: This refers to the implementation of legal mechanisms (e.g. declaration of a 

Protected Environment or Nature Reserve under the National Environmental 

Management: Protected Areas Act, 2014 (Act No. 21 of 2014), a legally binding 

conservation servitude, or a long-term Biodiversity Agreement under National 

Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) and putting in 

place appropriate management structures and actions. This may include setting 

appropriate water reserve determinations and specifying protection measures within the 

DWS planning instruments. Furthermore, inclusion of offset sites into appropriate land 

use zones and land use plans, including provincial and local conservation plans, ensure 

that conservation outcomes are secured and maintained in the long-term. In light of the 

high regional rate of loss of wetlands and associated biodiversity, protection is necessary 

for any wetland offset, irrespective of the means used to deliver the “no net loss” outcome 

(i.e. rehabilitation, or other activities that compensate for wetland degradation or loss). It 

is important to recognise that increased protection (especially at a catchment level) greatly 

improves the chance of long-term persistence of wetland function and biodiversity, and 

therefore contributes to “no net loss” objectives. As protection increases the current 

"value" of a wetland system, it is important that the offset mechanism fully recognises the 

benefits associated with increased protection in reducing potential for long term loss and 

adding to the overall conservation estate, in line with national conservation goals and 

targets; 

➢ Averted loss: This refers to physical activities which prevent the loss or degradation of 

an existing wetland system, its ecosystem services and its biodiversity, where there is a 

clearly demonstrated threat of decline in the system’s condition, ability to provide 

ecosystem services or support overall Water Resource Objectives (both quality and 

Hectare Equivalents: To enable the quantification of an appropriate offset, it is important to establish a unit or 
measurement that will allow for losses (due to the proposed impacts) and gains (due to the proposed offset) in wetland / 
biodiversity values to be assessed. This is central to the concept of offsets, and the goal of achieving no net loss. In the 
past, the area of wetland affected (as measured in hectares, for example) was a commonly used ‘currency’ and is still 
used in many instances. However, the approach taken in these guidelines which is based international best practice, 
shows that a more refined “currency” that better incorporates a measure of ecological function, quality, and/or integrity.  
 
The basic “hectare equivalents” used in these guidelines are a combination of area impacted and the change in condition 
or functionality. These basic values are modified based on the significance of the feature being impacted (in the case of 
the calculation of the required offset) or the quality of the offset achieved (in the case of the offset receiving calculation). 
This currency (‘hectare equivalents’) is used as a surrogate for residual loss and has been adopted as the primary currency 
for evaluating impacts to wetlands as a result of the proposed development. 
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quantity). This would apply in situations where a wetland head-cut3 is stabilised to prevent 

an erosion gully from propagating further into the wetland, where excessive sediment 

inputs are prevented from entering a wetland through the stabilisation of erosion dongas 

alongside the wetland or by creating structures to trap such sediment before reaching the 

wetland, or where there is significantly improved management of a wetland (e.g. reduced 

grazing pressure or control of invasive aliens impacting on wetland ecosystem 

functioning). These actions can therefore count as ‘gains’ which contribute to achieving a 

“no net loss” outcome for key wetland services. Although, it can be argued that protection 

mechanisms measured against the regional background rate of wetland / biodiversity loss 

are part of ‘averted loss’; 

➢ Rehabilitation: Rehabilitation results in an improvement in wetland condition, function, 

and associated biodiversity. Rehabilitation involves the manipulation of the physical, 

chemical, or biological characteristics of a degraded wetland system in order to repair or 

improve wetland integrity and associated ecosystem services. This could involve actions 

such as removing obstructions to flow or assisting the regeneration of the natural 

vegetation. By increasing the condition of a wetland system and its biodiversity, a positive 

contribution is made towards the goal of “no net loss”; 

➢ Establishment: This involves the development (i.e. creation) of a new wetland system 

where none existed before by manipulating the hydrological drivers, physical, chemical, 

or biological characteristics of a specific site. Successful establishment would result in 

‘gains’ in wetland area, functions and biodiversity values. It is important to note however, 

that while selected ecosystem services may quite readily be created through 

establishment, many ecological values – let alone whole intact systems - are very difficult 

if not impossible to create. In general, establishment as a mechanism for delivering an 

offset should therefore be avoided, or only used in exceptional circumstances, where it is 

known (based on research and demonstrated experience) that a particular system or 

service that has been lost can be reliably created elsewhere. Sites would also need to be 

located such that they do impact on important terrestrial resources (e.g. intact natural 

grasslands); and 

➢ Direct compensation: Direct compensation involves directly compensating affected 

parties for the ecosystem services lost as a result of development activities. This is ideally 

done by providing an equivalent substitute form of offset or in some cases may take the 

form of monetary compensation. This form of offset action is generally most relevant to 

direct services (e.g. loss of grazing land) but may occasionally be applied to compensate 

 

3 Erosion occurring upstream of a specific point. 
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for losses of regulating and supporting services (e.g. through the direct treatment of 

polluted water). 

 

 WETLAND OFFSET ALTERNATIVES IDENTIFICATION  

4.1 Implementation of the Mitigation Hierarchy 

The mitigation hierarchy has been defined by Macfarlane D. et al 2016 and necessitates 

specific steps that first need to be taken to avoid/prevent, minimise/reduce and 

remediate/rehabilitate impact prior to investigation into any offset initiative (please refer to 

section 2.1 of this report for details regarding each step). The different pathways investigated 

for each of the steps in line with the mitigation hierarchy for the proposed co-disposal facility 

are summarised in the points below:  

Step 1: Avoid or prevent negative impacts on biodiversity and ecosystem services:  

In accordance with the findings of the freshwater ecological assessment, 0,28 hectares of 

wetland habitat and 6,6 ha of riparian habitat (Ephemeral River) are located within the focus 

area. The focus area was selected as the only feasible area for the proposed co-disposal 

facility due to restricting factors:  It is located to the west of the operational mine. The layout 

and position of the co-disposal facility is affected by various constraints such as existing 

graves and a mine ventilation shaft to the south, the mine property boundary on the western 

side, while the northern and eastern sides are constrained by the existing waste rock 

stockpiles. The proposed co-disposal facility must also be accessible through the existing 

infrastructure, therefore locating the footprint elsewhere would likely result in additional 

impacts to the surrounding area due to edge effects (e.g. new access roads and conveyers 

etc. to link the facility to the existing mining infrastructure). As such the location of the proposed 

co-disposal facility will have the lowest impact and thus no alternative locations were further 

assessed.  

Step 2: Minimise negative impacts and to rehabilitate or remediate affected areas:  

In considering other impacts to the terrestrial environment (considering flora and fauna) the 

proposed focus area is located adjacent to an existing mine and has already been subjected 

to edge effects (substantial erosion and sedimentation is evident within the southern portion 

of the focus area). The footprint of the proposed co-disposal facility has been optimized to be 

as small as possible, utilize existing infrastructure (access roads, contractor camps etc.) and 

concentrate area of disturbance into one contiguous unit and prevent impact sprawl, thus 

ensuring the impact footprint is as small as possible (Figure 3). As such, the selection of the 
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focus area considered the impacts of the proposed co-disposal facility and the site selection 

was undertaken based on a location that would cause the smallest impact to the surrounding 

environment.  

 

Figure 3: Digital satellite image (circa 2020) depicting the existing mine footprint and identified 
existing impacts to the focus area associated with the proposed co-disposal facility.  

 

 PROJECT SPECIFIC BACKGROUND INFORMING THE 

OFFSET PLANNING 

In order to apply the wetland offset calculator using the above method of assessment, it is 

important to have a very good understanding of the watercourse related aspects and 

characteristics for the wetlands that require an offset. The section that follows provides a 
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summary of site-specific information considered for the determination of offsets required for 

the proposed co-disposal facility.  

5.1 General Freshwater Ecological Assessment Results 

Two (2) hydrogeomorphic (HGM) types associated with a singular watercourse was identified 

within the focus area (Figure 4). These include one (1) Ephemeral River system; and one (1) 

Unchannelled Valley Bottom Wetland (UCVBW). 

The watercourse identified and delineated within the focus area were classified according to 

Ollis et.al, (2013): Classification System for Wetlands and other Aquatic Ecosystems in South 

Africa. Level 4 of the Classification System was utilised in classifying the delineated 

watercourse into appropriate HGM units, which are distinguished primarily on the basis of 

landform, hydrological characteristics and hydrodynamics of the drainage system. The 

UCVBW and the Ephemeral River was classified as an inland system, without an existing 

connection to the ocean, but which is inundated or saturated with water, either permanently 

or periodically. The characterisation of the watercourses is summarised in the Table 2 below. 

 

Table 2: Characterisation of the watercourses identified within the proposed co-disposal facility 

(Kotze et. al, 2008; Ollis et. al, 2013). 

HGM Type Description 

Ephemeral River Linear landform with clearly discernible bed and banks, which permanently or 
periodically carries a concentrated flow of water. A river is taken to include both the 
active channel and the riparian zone as a unit. 

Unchanneled  
valley bottom 

 

Valley bottom areas with no clearly defined stream channel usually gently sloped and 
characterized by alluvial sediment deposition, generally leading to a net accumulation of 
sediment. Water inputs mainly from channel entering the wetland and also from adjacent 
slopes. 

 

The focus area is approximately 46,3 hectares in extent, of which 6,6 hectares was identified 

as an Ephemeral River and 0,28 ha was identified to be wetland habitat. It is important to note 

that the wetland is in the river, thus it has been classified as a singular watercourse along with 

the Ephemeral River (albeit recognised as two HGM units). The Present Ecological State of 

the Ephemeral River was noted to fall within the Category C (moderately modified) ecological 

condition while the UCVBW was noted to be in a Category A (largely natural) ecological 

condition. The following table (Table 3) summarises the watercourses identified within the 

focus area, and are visually depicted in Figure 4 below. 
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Table 3: HGM units and their extent (hectares) prior to proposed mining activities, based on the 
delineations provided by SAS (2020). 

Wetland Type Wetland extent (ha) 

UCVBW 0,28 

Ephemeral River 6,6 

Total 6,88 
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Figure 4: The location of the delineated watercourse within the focus area and associated investigation area (SAS, 2020). The proposed co-disposal 

facility is indicated in purple. 
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5.3 Wetland Ecostatus (PES) 

SAS (2020) applied the WET-Health assessment as defined by Macfarlane et al., 2009, to 

determine the PES of the UCVBW found within the focus area. WET-Health assists in 

assessing the “health” of wetlands using indicators based on geomorphology, hydrology and 

vegetation. For details pertaining to the WET-Health assessment, please refer to the wetland 

assessment undertaken by SAS, 2020. Table 4 below provides a summary of the various 

categories as well as the numerical ranges applicable.  

 

Table 4: Impact scores and categories of PES used by WET-Health for describing the integrity 
of wetlands. 

Description Combined impact score PES Category 

Unmodified, natural. 0-0.9 A 

Largely natural with few modifications.  A slight change in 
ecosystem processes is discernible and a small loss of 
natural habitats and biota may have taken place. 

1-1.9 B 

Moderately modified.  A moderate change in ecosystem 
processes and loss of natural habitats has taken place but the 
natural habitat remains predominantly intact 

2-3.9 C 

Largely modified. A large change in ecosystem processes 
and loss of natural habitat and biota and has occurred. 

4-5.9 D 

The change in ecosystem processes and loss of natural 
habitat and biota is great but some remaining natural habitat 
features are still recognizable. 

6-7.9 E 

Modifications have reached a critical level and the ecosystem 
processes have been modified completely with an almost 
complete loss of natural habitat and biota.   

8 - 10 F 

 

The overall score for the wetland features assessed (aggregating the scores for the 

hydrological, vegetation and geomorphological indicators) are summarised in Table 5 below. 

This information is relevant and required for the offset requirements (please refer to Section 

6). It must be noted that Wet-Health is only applicable to wetlands and not riparian systems. 

As such the Index of Habitat Integrity (IHI) as defined by Kleynhans et al (2008) and the 

Riparian Vegetation Response Index (VEGRAI) (Kleynhans at al, 2007) was undertaken to 

ascertain the habitat integrity of the Ephemeral River. 

 

Table 5: PES scores as provided by SAS (2020). 

HGM Unit Average PES score 

UCVBW 0,06 (Category A) 

Ephemeral River* 66,4 (Category C) 

*Aquatic IHI used for the Ephemeral River and not the Wet-Health method as indicated in Table 4 above 
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In terms of anticipated trajectory4, should the proposed co-disposal facility not take place, it 

was considered likely that the PES of both HGM units would continue to deteriorate, due to 

the proximity of the watercourses to the existing Thorncliffe Tailing Storage Facility (TSF) and 

the hydrological regime has been impacted as the Ephemeral River is no longer hydrologically 

connected to the downstream Groot-Dwars River. Indirect effects through dust generation and 

sediment runoff from extensive catchment erosion upgradient of the watercourse (as was 

visible in the digital satellite imagery – refer to Figure 3) are considered likely impactors to the 

watercourse.  

 

Should the development of the proposed co-disposal facility proceed, the UCVBW and the 

portion of the Ephemeral River within the focus area will be permanently lost and additional 

indirect effects on the Ephemeral River outside of the focus area, within 32 m of the proposed 

co-disposal facility will be significantly impacted with impacts possibly occurring in perpetuity.  

 

5.4 Ecological Importance and Sensitivity (EIS) 

The EIS score forms part of a larger assessment which addresses hydrological importance 

and direct human benefits relevant to each HGM unit, as well as other criteria such as 

biodiversity maintenance, importance of a wetland on a landscape scale and sensitivity of the 

wetland to changes in flood peaks, water quality and so forth. Both the PES and EIS form part 

of a larger reserve determination process documented by the Department of Water and 

Sanitation. Ecological importance is an expression of a wetland’s importance to the 

maintenance of ecological diversity and functioning on local and wider spatial scales. 

Ecological sensitivity refers to the system’s ability to tolerate disturbance and its capacity to 

recover from disturbance once it has occurred (DWAF, 1999). This classification of the 

watercourse allows for an appropriate management class to be allocated 

to the watercourse and includes the following:    

➢ Ecological Importance in terms of ecosystems and biodiversity such as species 

diversity and abundance;  

➢ Ecological functions including recharge, provision of specialised habitat and dispersal 

corridors; and 

➢ Basic human needs including subsistence farming and water use. 

 

The Ecological Importance and Sensitivity rating scale used for the estimation of EIS scores 

is presented in Table 6 below. 

 

4 Anticipated change over the next 5 years. 
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Table 6: Environmental Importance and Sensitivity rating scale used for the estimation of EIS 
scores (adapted from Kleynhans, 1999). 

Ecological Importance and Sensitivity Categories  Rating  

Recommended 
Ecological 

Management 
Class  

Very high  
Wetlands that are considered ecologically important and sensitive on a national 
or even international level. The biodiversity of these wetlands is usually very 
sensitive to flow and habitat modifications.    

>3 and <=4  A  

High  
Wetlands that are considered to be ecologically important and sensitive. The 
biodiversity of these wetlands may be sensitive to flow and habitat modifications.   

>2 and <=3  B  

Moderate  
Wetlands that are considered to be ecologically important and sensitive on a 
provincial or local scale. The biodiversity of these wetlands is not usually sensitive 
to flow and habitat modifications.   

>1 and <=2  C  

Low/marginal  
Wetlands that are not ecologically important and sensitive at any scale. The 
biodiversity of these wetlands is ubiquitous and not sensitive to flow and habitat 
modifications.    

>0 and <=1  D  

 

A series of determinants for EIS were assessed on a scale of 0 to 4, where 0 indicates no 

importance and 4 indicates very high importance. The median of the determinants is used to 

assign the EIS category. A confidence score is also provided on a scale of 0 to 4, where 0 

indicates low confidence and 4 high confidence. Table 7 below presents a summary of the EIS 

of the watercourses within the focus area, as determined by SAS (2020) with reference to the 

table above. For details pertaining to the calculations, kindly refer to the watercourse 

ecological assessment (SAS, 2020).  

Table 7: Summary of the EIS categories of each HGM unit as determined by SAS (2020). 
 

HGM Unit EIS Category 

UCVB Wetland Category C (Moderate) 

Ephemeral River Category C (Moderate) 

 

5.5 Hydropedological considerations 

Hydropedological science and research is rapidly evolving and is necessary to investigate the 

hydropedological properties of the soils in the vicinity of the wetland systems associated with 

the focus area, in order to infer the potential recharge mechanisms and destination of the 

transferred water of the surrounding soils that may be affected by the during the life of the 

proposed co-disposal facility. 

Hydropedological behaviour of different soils can vary significantly, depending on the soil 

drainage patterns. The discussion below is largely based on the concept presented in Figure 

5 and Table 8 below.  
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Table 8: Hydrological soil types of the studied hillslopes (Le Roux, et al., 2015). 

Hydrological 
Soil Types 

Description Symbol 

Recharge 

Soils without any morphological indication of saturation. Vertical flow through and 
out the profile into the underlying bedrock is the dominant flow direction. These soils 
can either be shallow on fractured rock with limited contribution to 
evapotranspiration or deep freely drained soils with significant contribution to 
ground water regime. 

 

Interflow (A/B) 

Duplex soils where the textural discontinuity facilitates build-up of water in the 
topsoil. Duration of drainable water depends on rate of evapotranspiration, position 
in the hillslope (lateral addition/release) and slope (discharge in a predominantly 
lateral direction). 

 

Interflow 
(Soil/Bedrock) 

Soils overlying relatively impermeable bedrock. Hydromorphic properties signify 
temporal build-up of water on the soil/bedrock interface and slow discharge in a 
predominantly lateral direction. 

 

Responsive 
(Shallow) 

Shallow soils overlying relatively impermeable bedrock. Limited storage capacity 
results in the generation of overland flow after rain events. 

 

Responsive 
(Saturated) 

Soils with morphological evidence of long periods of saturation. These soils are 
close to saturation during rainy seasons and promote the generation of overland 
flow due to saturation excess. 

 

 

 

Figure 5: A typical conceptual presentation of hydrological flow paths on different 
hydropedological soil types- hillslope hydropedological behaviour. 

 

The four primary recharge mechanisms include precipitation (rainfall), surface flow (runoff), 

subsurface flow (interflow) through the vadose zone of the surrounding soils, and groundwater 
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discharge. Scientific Aquatic Services (2020) identified soils associated with the focus area 

and grouped them into hydropedological soil types and are discussed in Table 9 below in order 

to understand their contribution to the watercourses. Figure 8 below indicates the types of soil 

and Figure 9 indicates the hydropedological types of the associated soil.  

 

Table 9: Summary of the soil types associated with the focus area (SAS, 2020) 

Identified soil 
types within the 
focus area 

Discussion 

Responsive Soil 

Arcadia 
Alluvial 
Mispah 

These soils lead to a rapid runoff response time during intense rainfall events attributed to their clayey 
nature which inhibits infiltration. It must be noted that these soils have very limited subsurface flows, 
if any, however they are important for recharge of the watercourse during rainfall events by means of 
overland flow. Thus, only support watercourse during rainy seasons and particularly directly after 
rainfall events. 

 
Figure 6: A depiction of responsive shallow soils 

Interflow 
(Soil/Bedrock soil) 

Westleigh 

Interflow soil discharges in a predominately lateral direction due to differences in the conductivity of 
horizons. The lateral flow occurs at the A/B horizon interface, due to the soft plinthic horizon restricting 
downward movement. The duration of the drainable water depends on rate of ET 
(evapotranspiration), position in the hillslope and slope. The interflow soils are characterised by 
inherently poor internal drainage due to the slowly permeable underlying soft plinthite horizon (Le 
Roux, et al., 2015). 

Stagnating soil 

Immerpan 
Witbank 
Prieska 

In these soils outflow of water is limited or restricted. The A and/or B horizons are permeable but 
morphological indicators suggest that recharge and interflow are not dominant. These include soils 
with carbonate accumulations in the subsoil, accumulation and cementation by silica and precipitation 
of iron as concretions and layers. These soils are frequently observed in climate regions with a very 
high evapotranspiration demand. Although infiltration occurs readily, the dominant hydrological flow 
path in the soil is upward, driven by evapotranspiration (Van Toll and Le Roux, 2015). 

  
Figure 7: A depiction of stagnating soils associated with the focus area 
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Figure 8: Dominant soil forms associated with the focus area. The proposed co-disposal facility (co-disposal facility) is overlain to reference. 
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Figure 9: Hydropedological soil types associated with the focus area. The proposed co-disposal facility (co-disposal facility) is overlain to reference.
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The focus area is dominated by responsive shallow soils, stagnating soils as well as recharge 

soils which are characterised by absence of any morphological indication of saturation. 

Shallow responsive soils are characterised by limited storage capacity which results in the 

generation of overland flow after rain events. These soils lead to a rapid runoff response time 

during intense rainfall events attributed to their shallow nature which inhibits infiltration. The 

contribution of these soils to watercourse recharge is significant during a rainfall event and 

minimal during drier seasons.  

 

Stagnating soils have limited subsurface contribution to the surrounding watercourse. The 

outflow of water is limited or restricted even though the A and/or B horizons are permeable, 

however morphological indicators suggest that recharge and interflow are not dominant. The 

dominant water outflow on these soils is through evapotranspiration. 

 

From a hydropedological perspective, limited impact is foreseen for the watercourse 

associated with the proposed co-disposal facility since the development is largely located on 

responsive shallow and stagnating soils. Furthermore, because the system is in essence 

disconnected from the Groot-Dwars River and other surrounding watercourses, any 

hydropedological loss is insignificant. Direct impact will however, be significant since the 

development will be located directly within the watercourse. 

 

 OFFSET REQUIREMENTS 

Taking the above findings into consideration, the proposed co-disposal facility offset 

requirements were defined. Biodiversity offsets should be considered to compensate for 

residual negative impacts on biodiversity of ‘medium’ to ‘high’ significance (DEA&DP 2011). If 

the residual biodiversity impacts are considered of low significance no biodiversity offset is 

required.5  

 

Based on the SAS (2020) freshwater ecological assessment results it can be concluded that 

the UCVBW is in a largely natural condition while the Ephemeral River has been impacted by 

the existing mine operations, with a loss of hydrological connectivity with the lower reaches 

evident. The direct loss of freshwater habitat was thus considered for the entire focus area. 

Other than considering the direct habitat losses from the proposed co-disposal facility, the 

precautionary principle was applied and thus a 32 m indirect habitat loss as a result of edge 

 

5 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
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effects was also considered. Due to the hydropedological losses being considered 

insignificant (refer to Section 5.5 above) no additional hydropedological loss was added to the 

offset requirements.  

It is important to note that the offset calculator tool to determine the ratio requirements for the 

conservation and functional hectare equivalents was only utilised for the UCVBW as this does 

not allow for calculations on riparian habitats. The loss of Ephemeral River will be offset 

utilising a like-for-like basis.  The following summarises the anticipated total watercourse loss 

in hectares within the focus area.  

Table 10: Calculated watercourse hectare loss based on both direct and indirect losses 
associated with the proposed co-disposal facility. 

HGM unit Hectares lost as a result of proposed co-disposal facility 

UCVB Wetland 0,28 

Ephemeral River 6,74 

Total 7,02 

 

The identification of required wetland offsets is divided into three key themes, namely water 

resources and ecosystem services, ecosystem conservation, and species of conservation 

concern (Refer to Appendix B for more detail of the methodology). Each of these themes 

must be evaluated in the specific context of the impacted wetland to ensure that the residual 

impacts associated with the watercourses are included when assessing proposed impacts and 

deciding on adequate mitigation measures, including offsets (Macfarlane D. et al 2016). All 

results as obtained from the SAS (2020) freshwater assessment as well as a Biodiversity 

Management Plan (BMP) (STS, 2020) were used to address the three key themes and 

determine the residual impact that will result due to the proposed co-disposal facility. The 

sections below provide a summary of characteristics and findings considered for each of the 

themes. 

6.1 Wetland Functional Services 

A wetland functional assessment was undertaken by SAS (2020) using the Wet-Ecoservices 

method (Macfarlane et. al, 2008). According to the results of this assessment, both the 

UCVBW and the Ephemeral River identified within the focus area were deemed to provide a 

moderately low level of ecological functioning due to the pre-existing impacts from the existing 

mining activities. The UCVBW did provide an intermediate level of ecological functioning for 

sediment trapping, phosphate, nitrate and toxicant assimilation and erosion control. It is noted 

that the hydrological connectivity of the Ephemeral River and its associated UCVBW has been 

compromised by the existing mining activities, and as such it is no longer recharging the 
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downgradient Groot-Dwars River. Biodiversity maintenance is considered intermediate for the 

UCVBW and Ephemeral River. This can be attributed to the relatively intact riparian vegetation 

associated with the Ephemeral River which provides niche habitat for small mammal species 

and avifauna, however, alien and invasive floral species were observed within the lower 

reaches near to the existing mine activities.  

 

Neither of the watercourses were considered of significant importance for direct human 

benefits, provision of water for domestic use, cultural use or availability of harvestable 

resources due to their location on private property, within an existing mine nor are they 

considered of increased importance for education or tourism.  

 

6.2 Ecosystem Conservation 

Ecosystem conservation ratios are calculated based on a suite of wetland characteristics that 

are regarded as important in determining conservation value. These include: 

(i) ecosystem status; 

(ii) regional and national conservation context; and  

(iii) local site attributes.   

In the absence of more appropriate measures, the vegetation module of WET-Health can be 

used as a surrogate measure for habitat intactness pre- and post-development. This is 

regarded as a more appropriate measure than the integrated PES score as the suitability of a 

wetland to support biodiversity is most strongly linked to vegetation attributes. The WET-

Health vegetation module for the UCVBW was determined to be a Category A (0,1 score). No 

definition of PES using Wet-Health was undertaken for the Ephemeral River as this is a 

riparian system.  

In a regional context, the entire focus area is considered to be a Critical Biodiversity Area 

(CBA) in terms of the Limpopo Conservation Plan V2 (2013). CBAs should be maintained in 

good ecological condition in order to meet freshwater ecosystem biodiversity targets. 

Furthermore, the UCVBW associated with the focus area falls within the Central Bushveld 

Group 1 wetland vegetation type according to the NFEPA (2011) WetVeg database. This 

WetVeg type is considered to be critically endangered (Mbona et al. 2015). Local site attributes 

considered include the transformed nature of the area adjacent to the UCVBW as a result of 

the existing mining activities and the hydrological isolation of the Ephemeral River from the 

downgradient Groot-Dwars River.   
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The need and desirability of a wetland offset was considered. Taking into consideration the 

total loss of wetland habitat associated with the proposed co-disposal facility, an offset to 

compensate for the loss of 7,02 hectares of freshwater habitat (0,28 ha of CVBW and 6,74 ha 

of riparian habitat) may be insisted upon by the relevant regulating authorities.  

 

6.3 Species of Conservation Concern (SCC) 

A Biodiversity Management Plan (BMP) has been compiled for the larger Glencore 

Operations, hereafter referred to as the “Glencore surface responsibility area” (STS 2020). 

This BMP included the focus area and indicated that the habitat type associated with the focus 

area is Sekhukhune Mountain Bushveld. The following table summarises the vegetation 

composition of this habitat unit, including floral and faunal SCC that may be present and must 

therefore be considered as part of this offset investigation.  

 

Table 11: Summary of the Sekhukhune Mountain Bushveld vegetation type (taken from STS, 

2020). 

General Description  

Sekhukhune Mountain Bushveld is restricted to the Limpopo and Mpumalanga Provinces and occurs mainly on the Leolo 
Mountains of Sekhukhuneland. It also occurs in the Dwars River Mountains, Thaba Sekhukhune and several smaller 
isolated mountains, e.g. Phepane and Morone, as well as the small undulating hills in the valley of the Steelpoort River up 
to and along the Klip River flowing past Roossenekal (Mucina & Rutherford, 2007). This vegetation occurs at an altitude of 
between 900m and 1600m.  
  
The vegetation is a dry, open to closed microphyllous and broad-leaved savanna dominated by a variety of woody species. 
The open bushveld is often associated with ultramafic soils on southern aspects and contains a high diversity of edaphic 
specialists. The bushveld of mountain slopes is generally taller than in the valleys. The bushveld of valleys and dry northern 
aspects is usually dense thicket.  

Representative Photos of the Sekhukhune Mountain Bushveld:  

  

Habitat Description  

• The vegetation within this habitat unit includes a sparse woody layer. It occurs on rocky hills that occupy the majority 
of Glencore Operations Surface Responsibility Area. Dominant trees and shrubs comprising the sparse woody layer 
includes Combretum apiculatum,Elephantorrhiza burkei, Hippobromus pauculiflorus, Euclea crispa, Acacua caffra and 
Searsia pyroides. The plant communities occurring in this unit contain various plant species that are endemic to the 
Sekhukhuneland Centre of Plant Endemism (SCPE), and this management unit also provides suitable habitat for 
potentially occurring threatened plant species.  



SAS 202125 March 2021

 

 
31 

• Favourable reptile and arachnid habitats available in this management unit include the extensive rocky outcrops and 
the woodland with ample shelter in the form of trees and dead wood as well as sheet rock and boulder strewn areas.  

• Due to the large spatial extent and varied and diverse habitats of this management unit, numerous bird species can 
occur based on the availability of their preferred habitats. 

• Mammal species are likely to occur within this management unit. Although large mammal species are not as prevalent, 
small to medium-sized mammals were prevalent throughout much of the Sekhukhune Mountain Bushveld. 

• Although not listed as endangered or protected, the species Pycna sylvia is an endemic cicada species with limited 
distribution ranges within the Limpopo province. This species is known to occur within both the Groot and Klein Dwars 
valleys. Previous studies have recorded this species within the Glencore Operations Surface Responsibility Area. 
Although previously this species has been strongly associated with the tree species Vitex obovate subsp wilmsii, later 
studies have begun to suggest that this association is not as strong as previously expected (Ecorex 2008; R.D. Stephen 
Pers Com 2018). With Pycna sylvia being observed on other than Vitex stands and on other tree species, stating the 
avoidance of Vitex trees can no longer be considered a 100% mitigation measure for avoiding impacts to Pycna sylvia.  

Floral SCC The following protected trees and floral 
SCC were observed within the vegetation 
unit6:  

The National Forest Act, 1998 (Act No. 84 of 
1998):  

• Lydenburgia cassinoides  

• Elaeodendron transvaalense   

The Limpopo Environmental Management Act, 
2003 (Act No. 7 of 2003)  

• Aloe cryptopoda, Aloe 
marlothii subsp. marlothii  

• Elephantorrhiza praetermissa   
Red data listed species:  

• Jamesbrittenia macrantha (Near 
Threatened).  

• Searsia sekhukhuniensis (Rare).  

• Gladiolus sekukuniensis (Vulnerable).  

The following species are likely to occur within 
the vegetation type:   

➢ Sclerocarya birrea subsp. caffra (The 
National Forest Act, 1998 (Act No. 84 of 
1998).  

➢ Euphorbia species (The Limpopo 
Environmental Management Act, 2003 (Act 
No. 7 of 2003).   

➢ Other Gladiolus species (The Limpopo 
Environmental Management Act, 2003 (Act 
No. 7 of 2003).  

➢ Other Aloe species (The Limpopo 
Environmental Management Act, 2003 (Act 
No. 7 of 2003).  

➢ Zantedeschia pentlandii (The Limpopo 
Environmental Management Act, 2003 (Act 
No. 7 of 2003).  

➢ Zantedeschia jucunda (The Limpopo 
Environmental Management Act, 2003 (Act 
No. 7 of 2003).  

  

  

Medicinal and 
Alien species 

Numerous medicinal species were located within the management unit. No alien invasive floral species 
were noted within the management unit.   

Conservation 
status 

The Sekhukhune Mountain Bushveld is considered Least Threatened. Although none is conserved, only 
approximately 15% is transformed, mainly by cultivation and urbanisation. An increasing area is under 

 

6 The listed species were recorded in the larger Glencore surface responsibility area and therefore are not confirmed within the focus area 
specifically.  
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threat from mining activities. This vegetation type forms part of the Steelpoort Subcentre of the 
Sekhukhune land Centre of Plant Endemism (SCPE). It is a vegetation type that incorporates a great 
diversity of plant communities.  

Faunal SCC The following species listed below are expected 
to occur within favourable habitat associated 
with this vegetation type: 

Reptiles: 

• Lamprophis swazicus (Swazi rock snake) – 
Rare. 

• Lycophidion variegatum (Variegated wolf 
snake) – Rare. 

• Python natalensis (African Python) – 
Vulnerable. 

• Platysaurus orientalis fitzsimonsi 
(Fitzsimon’s Flat Lizard) – Near 
Threatened. 

• Homoroselapsdorsalis (Striped Harlequin 
Snake) – Near Threatened. 

• Chamaesaura aenea (Coppery Grass 
Lizard) – Near Threatened. 

Arachnids: 
Hadogenes polytrichobothrius (Flat rock 
scorpion) – Endemic. 

The following species listed below are expected to 
occur within favourable habitat associated with this 
vegetation type:   

Birds:  

• Gyps africanus (White Backed Vulture) – 
Vulnerable. 

• Falco biarmicus (Lanner Falcon) – Vulnerable.  

• Polemaetus bellicosus (Martial Eagle) – 
Vulnerable. 

• Neotis Denham (Denham’s Bustard) – Near 
Threatened.  

Mammals: 

• Myotis welwitschia (Welwitsch’s hairy bat) – 
Near Threatened. 

• Tadarida midas (Midas free-tailed bat) – Near 
Threatened. 

• Hyaena brunnea (Brown hyaena) – Vulnerable. 

• Mellivora capensis (Honey badger) – Near 
Threatened. 

• Panthera pardus (Leopard) – Vulnerable.  

 

It was the opinion of the specialist that although SCC were noted during the field visit, these 

are within limited numbers and were within the larger Glencore surface responsibility area and 

not specific to the focus area. Furthermore, the relevant permits can be obtained to suitably 

remove and translocate the species into the surrounding habitat that will not be affected by 

the proposed co-disposal facility.  

 

The objectives of the BMP (STS, 2020) are as follows: 

➢ Objective 1: Current and future mining footprint environmental management and 

rehabilitation;  

➢ Objective 2: Monitoring requirements as part of compliance to existing authorisations 

resulting in limited or no-net loss to the environment;  

➢ Objective 3: Protection and restoration of selected areas of grassland and bushveld 

habitat to conserve both floral and faunal SCC; and  

➢ Objective 4: Alien Invasive Species Management to give effect to the obligations on 

landowners in terms of National Environmental Management: Biodiversity Act, 2004 (Act 

No. 10 of 2004): Alien and Invasive Species (AIS) Regulations.  

 

As such, the objectives and the mitigation measures as stipulated within the BMP are deemed 

sufficient to adequately mitigate the SCC requirements. As such, no offset is required in terms 

of species conservation targets and therefore the species conservation targets requirements 

were not further assessed as the BMP already addresses this aspect.  
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 WETLAND OFFSET CALCULATION 

The manner in which offsets are considered is undertaken according to the method provided 

by SANBI (2012) and by Macfarlane et al (2016). In order to calculate the quantum of offset 

required, Macfarlane et al. (2016) as part of the attempt to develop a national standard, 

developed a tool for the calculation of wetland offset requirements by making use of risks and 

threat statuses in conjunction with the consideration of extent of the wetland and the PES and 

the perceived state of the wetland before and after development to define the required wetland 

offset necessary to meet the offset targets (refer to section 5).  

 

This wetland offset calculator was used to calculate the functional hectare equivalents as well 

as the habitat hectare equivalents for the themes ecosystem services and ecosystem 

conservation, respectively, for the UCVBW.  

 

Please refer to Figure 10 below which indicates the HGM units to be lost as a result of the 

proposed co-disposal facility (indicated in red) and the indirect edge effects (indicated in 

orange) within the 32m indirect buffer area. Please refer to Appendix B for the wetland 

calculator method of assessment. 
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Figure 10: UCVBW and riparian habitat that will be lost as a result of the proposed co-disposal facility. A 32 m buffer was included around the focus 
area as a precautionary principle. 
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7.1 Wetland Offset Synthesis 

From the results of the analyses it is evident that the proposed co-disposal facility will lead to 

a loss of 0,3 functional hectare equivalents and 3,2 conservation target hectare equivalents 

for the UCVBW.  The hectare equivalents should ideally be part of the same wetland type as 

that lost in order to address the “like for like” requirements as described by the BBOP (2009), 

although this is not always feasible. The table below summarises the area of watercourse to 

be lost or impacted, the functional hectare equivalent targets and ecosystem conservation 

targets (only applicable for the wetland).  

Table 12: Summary of wetland area to be impacted, and functional and ecosystem conservation 
hectare equivalent targets. 

Impacted wetland 
Hectares lost due to 

the proposed 
expansion 

Functional hectare 
equivalents 

Ecosystem 
conservation hectare 

equivalents 

UCVBW 0,28 0,3 3,2 

Ephemeral River 6,74 NA NA 

TOTAL 6,74 0,3 3,2 

 

As no offset calculation was undertaken for the Ephemeral River since the offset calculations 

are only applicable to wetlands, no hectare equivalents could be determined, however, a like-

for-like offset will be included for the Ephemeral River whereby 6,74 ha is proposed for offset. 

The conservation hectare equivalents for the UCVBW require a scaling up by a ratio of 11.63 

due to the threat status and protection level of the applicable WetVeg group (according to 

Mbona et al., 2015) as well as other regional and national conservation criteria and the local 

site attributes. The Central Bushveld Group 1 WetVeg group is considered “Critically 

Endangered”, thus an ecosystem status factor of 30:1 is utilised by the wetland offset 

calculator tool (Macfarlane et al. 2016). Please refer to Appendix C for the Wetland offset 

calculator outcomes. 

7.2 Opinion and Recommendation 

The need and desirability of a wetland offset was considered. Taking into consideration the 

total loss of habitat associated with wetlands within the proposed co-disposal facility, an offset 

to compensate for loss of habitat will likely be required by the relevant regulating authorities.  

 

As noted in Section 6.3 of this report faunal or floral SCC were observed within the larger 

Glencore surface responsibility area, these SCC may occur within the focus area (albeit 

unlikely given the edge effects from the adjacent existing mine). Rescue and relocation of the 
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species within the proposed co-disposal facility and implementation of the BMP is deemed to 

be suitable mitigation.  

 

 RISK ASSESSMENT CONSIDERING THE IDENTIFIED 

APPROACH AND OPPORTUNITIES 

As part of the offset investigation various alternatives for the proposed co-disposal facility must 

be considered. The following indicates the various types of offsetting that could be 

implemented for the loss of 0,28 ha of UCVBW and the 6,74 ha of Ephemeral River:  

 
Monetary compensation whereby a quantum of money equivalent to the purchase and 

management of an offset property would be donated to an existing conservation body to assist 

with acquisition of further land and for management of the existing land; Monetary 

compensation can include contributions to an accredited biodiversity conservation fund, 

revolving land trust or dedicated offsets fund, for the purpose of acquiring and managing 

additional priority habitat, or provision of finance for the expansion or management of public 

protected areas. This type of offset is attractive and relatively simple for the proponent, and 

effectively removes any responsibility for identifying and securing appropriate offsets in the 

landscape. However, it does place an additional burden on those institutions and organizations 

responsible for biodiversity conservation in Limpopo to undertake these tasks; a burden that 

– depending on the capacity of these bodies – may be inappropriate and thus undesirable.  

 

Additionally, challenges pertaining to the agreement on the quantum of financial contribution 

to compensate for loss on both an initial capital level as well as for ongoing management and 

maintenance may be experienced, as well as potential mismanagement of funds and wasteful 

expenditure by the target offset site management leading to no net gain or improvement in 

target wetlands. Thus, whilst funding alone may be an ‘attractive’ option to the party requiring 

the offset, and may have its advantages, it is largely not considered to be an appropriate offset 

mechanism. 

 

Off-site offsets where consideration should be afforded to possible like-for-like wetland within 

the surrounding area, on privately owned properties, outside of the focus area. The track 

record of off-site offset projects in South Africa has indicated a high level of risk in terms of 

success of these types of projects. Major stumbling blocks are usually associated with the 

issues of landownership and the restriction of future land use for the affected area.  
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On-site Offsets where wetland habitat within the greater Glencore surface responsibility area 

should be investigated and those with little/no direct or indirect impacts associated with the 

proposed co-disposal facility be identified as possible target wetland offset areas with the 

following criteria:  

➢ Extent of freshwater habitat with the aim of applying the offset initiative to the largest 

possible extent of a single watercourse; 

➢ Knowledge of future planned land use, e.g. areas which are known to the proponent to 

be earmarked for mining activities were excluded; and 

➢ Practicality and feasibility of affording maximum protection to the target watercourse 

offset area (e.g. to be able to encourage sustainable grazing practices within the offset 

area). 

 
The opportunities and constraints associated with each of the above offset alternatives are 

presented in the subsections (8.1- 8.5). 

 

8.1 Procedural risks 

Procedural risks in this assessment refers to the risks associated with regulatory procedures 

and authorisations required in order to ensure that the offset is legally implemented and that 

the offset is recognised and protected in the relevant spheres of government authority and 

regulation. Key procedural aspects considered included: 

➢ Water use and environmental authorisations; 

➢ Environmental risks and risks of authorisation on three levels: 

• National;  

• Provincial; and 

• Municipal. 

➢ Town planning risks and authorisation. 

 
The table below presents the findings of the risk assessment undertaken for procedural risks 

for three offset options, namely utilising and managing an offset site as well as financial 

contribution to an existing facility. 

 

Table 13: Risk Assessment: Procedural risks. 

OFFSET 
OPTION 

OPPORTUNITIES CONSTRAINTS AND RISKS 

On-site 
Offset  

➢ The Glencore surface responsibility area is 
currently owned by the proponent and will be 
managed by the proponent; 

➢ Falls within the same quaternary catchment 
and wetland vegetation type as the proposed 
co-disposal facility; 

➢ Area within the greater Glencore surface 
responsibility area are largely transformed as a result 
of existing mining activities Co-operation from other 
existing mines will thus be required to ensure the 
long-term success and sustainability of the project; 
and 
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OFFSET 
OPTION 

OPPORTUNITIES CONSTRAINTS AND RISKS 

➢ Wetlands will be monitored and managed by 
the proponent as part of the operation and 
decommissioning of the proposed co-disposal 
facility;  

➢ Watercourse(s) that have been adversely 
affected by mining activities can be selected to 
help improve the freshwater habitat and 
functionality within the local catchment; and 

➢ An existing BMP is in place for the Glencore 
surface responsibility area, ensuring the 
biodiversity of this area as a whole will be 
improved and managed.  

➢ Edge effects are considered likely as the active 
mining activities will be within close proximity of some 
of the identified target offset sites. 

Off-site 
Offset 

➢ Possibility to find better suited watercourses 
that can meet the functional hectare 
equivalents as well as the conservation 
hectare equivalents; and 

➢ Site can be selected that is located away from 
active mining and thus reduce edge effects 
that need to be monitored and managed. 

➢ May not be located within the same quaternary 
catchment; 

➢ Conflicting land use with competition for agricultural 
land, mining areas and other uses; 

➢ No guarantee that the site will be expropriated for 
future mining rights or other land uses; and 

➢ Difficult to control and manage if the proponent does 
not purchase the land.  

Financial 
contribution 
to existing 
facility  

➢ Relatively easy to initiate with a Memorandum 
of Understanding (MoU), implementation plan 
and financial model developed; and 

➢ Other existing nature reserves or stewardship 
programmes in Limpopo which are already 
declared nature reserves/protected areas 
could easily be approached for some type of 
offset and especially monetary contributions to 
improve wetland systems ecology and 
functionality. 

➢ Funding alone of another site by the party requiring 
an offset is largely not considered to be an 
appropriate offset mechanism; 

➢ Not supported by the National Department of Water 
and Sanitation (DWS); 

➢ Problems with agreement on the quantum of financial 
contribution to compensate for loss on both an initial 
capital level as well as for ongoing management and 
maintenance; and 

➢ Potential mismanagement of funds and wasteful 
expenditure by the target offset site management 
leading to no net gain or improvement in target 
wetlands or terrestrial habitat. 

8.2 Procurement risks 

Procurement risks in this assessment refers to the risks associated with the procurement of 

an appropriate offset. Key procedural aspects considered included: 

➢ Available offset locations; 

➢ Willing sellers of appropriate locations; 

➢ The cost of procuring land to be used for offset; 

➢ The cost of designing and procuring the expertise to develop offsets; and 

➢ Structures and funding of management and maintenance of offsets. 

 
The table below presents the findings of the risk assessment undertaken for procurement risks 

for the three offset options. 
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Table 14: Risk Assessment: Procurement risks. 

OFFSET 
OPTION 

OPPORTUNITIES CONSTRAINTS AND RISKS 

On-site 
Offset  

➢ Land has been purchased by and is 
actively managed by the proponent since 
there are existing operational mines; and 

➢ Offset site is in close proximity to the 
impact site and thus is ideal for a like-for- 
like offset. Similarly, the offset can be 
selected to manage and improve a 
watercourse that has already been 
impacted by the active mining activities; 
and 

➢ There is sufficient freshwater habitat 
within the larger Glencore surface 
responsibility area to meet the 
conservation hectare equivalents for both 
the Unchannelled Valley Bottom Wetland 
and the Ephemeral River. 

➢ Target offset sites are spread across the greater Glencore 
surface responsibility area, in between existing mines, thus 
potential for edge effects are substantially higher, which 
may potentially compromise the offset requirements;  

➢ The proposed protected areas are somewhat fragmented 
which makes long-term management somewhat 
challenging; and 

➢ Given the proximity of the offset site to active mining 
operations and prevention of encroachment of AIPs into the 
delineated wetland habitat may not be entirely practical, 
thus threatening the success and sustainability of the offset. 

Off-site 
Offset 

➢ Sites could be identified adjacent to 
existing nature reserves, expanding the 
protected areas and ensuring larger areas 
of wetland habitat are rehabilitated and 
protected in an integrated manner. 

➢ No suitable offset sites have been identified which would 
mean that various smaller sites would be required 
significant distances apart, which makes management 
and implementation of agreements challenging; 

➢ Available land/land for sale/willing seller may not be 
located in appropriate areas to facilitate the like-for-like 
requirement; 

➢ Available land in appropriate locations may not have 
sufficient watercourse areas available to facilitate the 
required offset; 

➢ Available land may be too costly to viably implement the 
offset initiative, and 

➢ Competing land uses and land need priorities need to be 
considered for the same portion of land. 

Financial 
contribution 
to existing 
facility  

➢ Relatively easy to initiate with a MoU, 
implementation plan and financial model 
developed. 

➢ Problems with agreement on the quantum of financial 
contribution to compensate for loss on both an initial 
capital level as well as for ongoing management and 
maintenance; and 

➢ Mismanagement of funds and wasteful expenditure by the 
target offset site management leading to no net gain or 
improvement in target compensation areas. 

 

 

8.3 Technical risks and constraints 

Technical risks in this assessment refers to the risks associated with the technicalities in 

developing an offset which includes: 

➢ Some aspects of procedure in order to achieve an appropriate offset; 

➢ Some aspects of procurement and funding required to successfully implement the 

offset; 

➢ Technical aspects developing the offset with specific mention of: 

• Determining if the quantum of offset is achievable for each option; 

• The technical expertise required to rehabilitate wetlands; and 
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• The technical expertise required to develop artificial wetlands (applicable in some 

instances). 

➢ The cost of designing and procuring the expertise to develop offsets; and 

• The availability of sufficient expertise to develop offsets wetlands (applicable in 

some instances). 

➢ Structures and funding of management and maintenance of offsets. 

 
The table below presents the findings of the risk assessment undertaken for technical risks for 

the three offset options. 

Table 15: Risk Assessment: Technical risks. 

OFFSET 
OPTION 

OPPORTUNITIES CONSTRAINTS AND RISKS 

On-site 
Offset  

➢ Based on the findings in the BMP (STS, 
2020), opportunities for protection and 
rehabilitation of target offset sites is 
considered straight forward and presents 
little technical risks. This is specifically 
applicable since the surrounding terrestrial 
environment will also be managed as part 
of the implementation of the BMP. This will 
provide additional biodiversity support to 
the identified wetlands within the larger 
Glencore surface responsibility area. 

➢ Much of the area surrounding the focus area is currently 
being actively mined and the remaining areas are utilised 
for other mines, which may result in degradation of 
vegetation and soils in the long-term, thus posing a risk 
to the sustainability of the offset; and 

➢ Based on observations made during the site assessment 
undertaken by SAS (2020), the implementation of an 
offset in this area may be technically complicated due to 
the close proximity to the active mining activities and the 
future decommissioning requirements of those areas.  

Off-site 
Offset 

➢ It can be assumed that conditions on an 
alternative site within the surrounding area 
would be largely similar to the larger 
Glencore surface responsibility area due 
to the large-scale mining activities within 
the surrounding catchment. Similar levels 
of straight forward implementation of 
rehabilitation and protection interventions 
would thus be possible. 

➢ Little control over what happens to the wetlands if the 
property is not owned by the proponent; and 

➢ Additional technical constraints for rehabilitation as well 
as insufficient wetland extents and riparian habitat to 
obtain the required offset hectare equivalents. No off-site 
offset investigations have been undertaken to determine 
receiving site suitability.  

Financial 
contribution 
to existing 
facility  

➢ Relatively easy to initiate with a MoU, 
implementation plan and financial model 
developed; and 

➢ Conservation and intervention plans can 
be developed by competent site 
managers at the alternate sites and be 
implemented.  

➢  Funding alone of another site is largely not considered 
to be an appropriate offset mechanism; 

➢ Potential benefactors have not been identified;  
➢ Mismanagement of funds and wasteful expenditure by 

the target offset site management leading to no net gain 
or improvement in target wetlands; and 

➢ It is possible that the proponent could no longer be held 
responsible for ensuring adequate management and 
hence a failed offset could arise. 

 
 

8.4 Funding risks 

Funding risks in this assessment refers to financial risks associated with the offset, from 

conception, through design, initiation to implementation and operation. Some alternatives will 

have far higher capital or initial costs than others while some alternatives will have higher 

operational and maintenance cost requirements. 
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The table below presents the findings of the risk assessment undertaken for funding risks for 

the three offset options. 

 

 

Table 16: Risk Assessment: Funding risks. 

OFFSET 
OPTION 

OPPORTUNITIES CONSTRAINTS AND RISKS 

On-site 
Offset  

➢ The larger Glencore surface responsibility 
area is currently owned by the proponent, 
thus funding for purchase of additional 
property is not required and additional 
funding can be made available for the 
rehabilitation of wetlands. This area is large 
in extent and suitable wetland offset 
locations are considered highly likely; 

➢ Based on the results of the ecological 
assessment of the wetland within the focus 
area, the wetland is of small extent (0,28 
ha) are deemed to be in largely natural 
ecological condition while the Ephemeral 
River is considered to be in a moderately 
modified ecological condition. Thus, 
rehabilitation interventions may vary 
slightly, decreasing overall funding 
requirements per HGM unit; and 

➢ Much of the rehabilitation activities could 
potentially be carried out by existing mine 
staff as part of their day-to-day 
responsibilities. 

➢ The proponent may not have made financial provision 
for the rehabilitation activities recommended in the 
offset plan, therefore additional funding will need to be 
secured; 

➢ Proclaiming the offset site as conservancy, 
conservation servitude or otherwise protected area will 
add to the cost of the offset and be time-consuming. 
This could potentially affect the proposed co-disposal 
facility; and 

➢ Ongoing monitoring and management of the site by an 
Environmental Control Officer (ECO) or similar role, is 
deemed necessary due to the close proximity of the 
surrounding watercourses to existing mining activities. 
It is considered likely that an ECO is already appointed 
at the mine.  

Off-site 
Offset 

None identified. ➢ No suitable sites available for purchase have been 
identified. As such, the identification of a suitable 
property, assessments to determine if the 
watercourses therein are suitable to meet the offset 
requirements as well as securing the property has 
excessive cost implications as well as time restraints.  

Financial 
contribution 
to existing 
facility  

➢ Relatively easy to initiate with a MoU, 
implementation plan and financial model 
developed. 

➢ Potential benefactors have not been identified; 
➢ Problems with agreement on the quantum of financial 

contribution to compensate for loss on both an initial 
capital level as well as for ongoing management and 
maintenance; and 

➢ Mismanagement of funds and wasteful expenditure by 
the target offset site management leading to no net 
gain or improvement in target wetlands. 

 

8.5 Synthesis and Discussion 

Taking the above into consideration, it is abundantly clear that undertaking the on-site offset 

within the larger Glencore surface responsibility area has the lowest overall risk. Key 

advantages of the proposed on-site offset include: 

1. Low levels of procedural risk since the property is already owned by the proponent, 

roll-out of the offset project can be undertaken with minimal involvement of multiple 

parties. A BMP is already in place for the larger Glencore surface responsibility area 
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thus the adjacent terrestrial habitat will be managed, thus improving the likelihood of 

offset success; 

2. Low risk of procurement risks since the land is already owned by the proponent; 

3. Moderate funding risk since the land is already owned by the proponent, although 

financial provision for the rehabilitation activities and potential costs associated with 

re-zoning the land and appointing relevant personnel to undertake the rehabilitation 

works as well as to monitor all edge effects will need to be provided for in the 

proponent’s budget forecasts; and 

4. Technical risks are considered to carry the greatest potential for failure, since the 

rehabilitation programme will need to be carefully designed and implemented to ensure 

success, and long-term monitoring will be required (in turn, having economic 

implications) and must consider the requirements of the BMP. Any rehabilitation 

activities for the decommissioning of the existing mines in the larger Glencore surface 

responsibility area must take cognisance of the wetland offset and rehabilitation efforts 

should tie into the offset to support greater biodiversity and ecological functioning.  

 

In conclusion, it is clear that although there are risks associated with the proposed on-site 

offset, these are by no means prohibitive to the overall success of the project, as they can be 

effectively mitigated and reduced with minimal effort and/or expenditure. 

 

 RECOMMENDED OFFSET ALTERNATIVE 

Based on the above risk assessment, on-site offsetting is considered the most favourable, 

especially given the fairly large extent of the Glencore surface responsibility area (1501,34 ha 

extent).  

 

As per the offset outcomes as stipulated in Section 7.1 of this report, the UCVBW requires 0,3 

functional hectare equivalents and 3,2 conservation hectare equivalents while a like-for-like 

approach will be adopted for the 6,74 ha of Ephemeral River.  

 

The Groot- Dwars River is located to the north of the proposed co-disposal facility and is in a 

Largely Modified ecological condition (Category D7), predominantly due to the mining activities 

in the catchment of this ecologically important and sensitive system. It is recommended that 

the proposed offset consider the Groot-Dwars River as the targeted watercourse for 

rehabilitation. Although it is unlikely that a UCVBW will be identified within this river reach, it 

 

7 As per the DWS (2014) database for sub-quaternary reach B41G-00674 
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is the opinion of the freshwater ecologist that the loss of 0,28 ha if wetland habitat is 

inconsequential when considering the larger catchment and that the Groot-Dwars River 

provides a more significant contribution to freshwater habitat conservation within the local 

catchment. Similarly, the service provision and biodiversity maintenance of the river is larger 

and therefore a trade-off should be made to rehabilitate the Groot- Dwars River corridor. 

 

The rehabilitation of the Groot-Dwars River should include aspects related to: 

➢ AIP management and control, including Phragmites spp. that has encroached heavily 

within this system and is leading to a reduction of instream flow, leading to increased 

sedimentation of the system and leading to a loss of instream habitat; 

➢ Erosion and incision of the riverbanks in some areas; 

➢ Reinstatement of indigenous vegetation where significant disturbances have occurred;  

➢ Cleaning of the active channel of any solid waste; and 

➢ Awareness campaigns highlighting the need and desirability of functional rivers and 

aquatic biodiversity.  

 

The Groot Dwars River was field verified and suitable reaches to meet the offset requirements 

within the Thorncliffe surface right area were identified as part of Phase 2 of this project, should 

the proponent obtain approval of the proposed plan from the relevant authorities. Figure 11 to 

Figure 13 provides a visual depiction of the reach of the Groot-Dwars River that should be 

investigated as the target area for the offset.
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Figure 11: Groot Dwars river reach identified for rehabilitation are located within the Glencore surface responsibility area. 
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Figure 12: Groot Dwars river reach identified for rehabilitation are located within the Glencore surface responsibility area. 
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Figure 13: Groot Dwars river reach identified for rehabilitation are located within the Glencore surface responsibility area.  
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During the field assessment undertaken in March 2021, the various reaches on the Groot 

Dwars river were field verified and areas of excessive reed growth along the banks as well as 

in instream positions on the Groot Dwars river were identified (Figure 14).   

 

 
Figure 14: Photographs showing areas impacted by reed proliferation along the Groot Dwars 

River.  
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 WATERCOURSE RISK REDUCTION STRATEGY  

Various risks were assessed for consideration as part of the investigation of the different offset 

alternatives for the proposed co-disposal facility. The section revisits the identified risks 

focusing on the selected offset option and provides a reduction strategy to which will guide the 

next steps of the overall offset process.  

Procedural risks identified:  

➢ Area within the greater Glencore surface responsibility area are largely transformed as 

a result of existing mining activities. Co-operation from other existing mines will thus 

be required to ensure the long-term success and sustainability of the project;  

➢ Edge effects are considered likely as the active mining activities will be within close 

proximity of some of the identified target offset sites;  

➢ Authorization from the relevant authorities (DWS) must be obtained before any 

activities for reed removal are conducted and the reed removal activities must be in 

line with requirements for the River Management Plan in accordance with GN509 of 

2016 as it relates to the National Water Act, 1998 (Act No. 36 of 1998).  

 

Risk Mitigation: Various mines operate (and/or will operate) inside the Dwars River 

catchment area. A forum referred to as the Dwars River Environmental Forum (DREF) 

consisting of representatives of all the mines in the Dwars River Catchment was established 

during end of 2010. The objective and outcomes of this offset initiative must be tabled at the 

forum in order to further ensure long-term success and sustainability of the rehabilitation work 

on the Groot Dwars River.   

The DWS approved Risk Assessment Matrix as promulgated in Government Notice 509 as 

published in the Government Gazette 40229 of 2016 as it relates to the National Water Act, 

1998 (Act No. 36 of 1998) was applied to ascertain the significance of potential impacts posed 

by the proposed rehabilitation activities on the Groot Dwars River. The risk assessment is 

shown below in Table 12.  

Procurement risks identified:  

➢ Target offset sites are spread across the greater Glencore surface responsibility area, 

in between existing mines, thus potential for edge effects are substantially higher, 

which may potentially compromise the offset requirements;  

➢ The proposed protected areas are somewhat fragmented which makes long-term 

management somewhat challenging; and 
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➢ Given the proximity of the offset site to active mining operations and prevention of 

encroachment of AIPs into the delineated wetland habitat may not be entirely practical, 

thus threatening the success and sustainability of the offset. 

 

Risk Mitigation: The Groot Dwars reaches identified for rehabilitation are located within the 

Glencore surface responsibility area and this potentially reduces challenges around long term 

sustainable management of the offset initiatives. 

Technical risks identified:  

➢ Much of the area surrounding the focus area is currently being actively mined and the 

remaining areas are utilised for other mines, which may result in degradation of 

vegetation and soils in the long-term, thus posing a risk to the sustainability of the 

offset;  

➢ Linked to the sustainability of the project, reed regrowth is considered a risk to the long 

term sustainability. As such, regrowth control measures must be put into place;  

➢ Based on observations made during the site assessment undertaken by SAS (2020), 

the implementation of an offset in this area may be technically complicated due to the 

close proximity to the active mining activities and the future decommissioning 

requirements of those areas; 

➢ The risk of drowning is significant to individuals who do not have any swimming 

experience when working in rivers especially during periods where flow is significant 

and even when flows are moderate there is still risk of slipping on rocks while in the 

river;  

➢ Although ideal for low flows, working during the winter poses a health risk on workers 

as the temperatures can drop significantly during winter making working in a river very 

uncomfortable during this period.  

 

Risk Mitigation: The decommissioning phase as part of the mine closure process includes 

rehabilitation of all areas which have been historically impacted by mining activities. As such, 

the identified areas for offset within the Groot Dwars river should not be negatively impacted 

by closure processes and should however be positively impacted since the overall outcome 

for both initiatives is to improve the ecological functioning of surrounding freshwater 

ecosystems.  

Once the reeds have been cut, it is recommended that the reed rhizomes also be removed in 

order to avoid regrowth of the reeds and as such ensure long-term sustainability of the project. 

This must also be accompanied by successive cutting of the reeds which must be undertaken 
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at minimum after every three years. An oversight manager with knowledge on reed impacts 

on aquatic ecosystems must be appointed as part of the team in order to monitor success of 

the project and measure the recovery of flows within the identified reaches of the Groot Dwars 

river.  

An additional technical risk for the offset initiative is drowning by contractors during the 

removal of reeds within the Groot Dwars river. In order to mitigate the risk all contractors 

working in the river, the guidelines outlined below adopted from Dicken and Graham (2002) 

must be implemented:  

➢ Glencore Thorncliffe mine must provide workers with waterproof boots, waders, and 

life jackets and these must be worn at all times when reed removal safety is being 

conducted;  

➢ When working in waders, a threat exists where boots can become water lodged in 

between rocks, especially during strong currently. If this happens, a knife should be 

carried and used to cut away the boot that is stuck;  

➢ Reed removal should not be conducted during times when flows are high and pose 

high risk to the workers. It is recommended that workers do not work in the river if they 

feel that the conditions in the river or the surroundings are not safe for work;  

➢ Basic swimming training must be conducted as part of the induction/basic training for 

the work to be conducted in the river and an emergency protocol must be developed 

as part of the induction and training;  

➢ High caution must be exercised when working in deep, soft mud and this includes 

caution for dangerous animals such as snakes. In addition, as part of the 

training/induction, individuals to work in the river must be trained on basic snake 

handling and identification for common snakes in the area and first aid kits must be 

made available for any emergencies relating to potential snake bites;  

➢ Working during the winter months is considered ideal for safety reasons since 

the flow at this time of the year is low and poses a low risk for drowning. However, 

a potential risk posed by this is that temperatures may be very low during this period 

making working in a river very uncomfortable. To mitigate this risk, it is recommended 

that work be conducted during warm winter days; and  

➢ To manage the technical risks identified, a health and safety official must be appointed 

to supervise individuals working in the river. The health and safety manager must have 

a register to be marked at the start of the day and at the end of the working day to 

ensure that all members working in the river are safe.   
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Funding risks identified:  

➢ The proponent may not have made financial provision for the rehabilitation activities 

recommended in the offset plan, therefore additional funding will need to be secured; 

➢ Proclaiming the offset site as conservancy, conservation servitude or otherwise 

protected area will potentially add to the cost of the offset and be time-consuming. This 

could potentially affect the proposed co-disposal facility;  

➢ Ongoing monitoring and management of the site by an Environmental Control Officer 

(ECO) or similar role, is deemed necessary due to the close proximity of the 

surrounding watercourses to existing mining activities. It is considered likely that an 

ECO is already appointed at the mine; 

➢ Health and safety official must be appointed as part of the team to ensure training on 

working within rivers, basic snake handling and first aid are conducted prior to any 

work in the river being conducted. This will also include register marking at the 

beginning and the end of the work day; and  

➢ The mine will also need to appoint an oversight supervisor to provide feedback on the 

success of the  of the reed control activities, and this will also include providing 

feedback on the project by way of progress reports.  

 

Risk Mitigation: The identified areas for rehabilitation on the Groot Dwars river are located 

within Glencore’s surface responsibility area. In addition, the proposed offset method is 

considered to be largely cost effective since it is on site limited costs associated with traveling 

to an offsite offset site and limiting he need for setting up of contractor camps.   

10.1 Assessment of the risks to the freshwater ecosystem 

The DWS approved Risk Assessment Matrix as promulgated in Government Notice 509 as 

published in the Government Gazette 40229 of 2016 as it relates to the National Water Act, 

1998 (Act No. 36 of 1998) was applied to ascertain the significance of perceived impacts on 

the key drivers and receptors (hydrology, water quality, geomorphology, habitat and biota) of 

the river.   

The points below summarise the considerations undertaken when applying the DWS Risk 

Assessment: 

➢ The DWS risk assessment (2016) was applied assuming that a high level of mitigation 

will be implemented, thus the results of the DWS risk assessment provided in this 

report presents the perceived impact significance post-mitigation; 
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➢ In applying the risk assessment, it was assumed that the mitigation hierarchy as 

advocated by the DEA et al (2013) would be followed; 

➢ The planned rehabilitation works will be conducted within the river and as such, all 

legal issues pertaining to aspects and activities relating to the proposed works were 

scored as “5”;  

➢ The proposed rehabilitation activities at the are considered to be a temporary activity, 

therefore the duration of the activities are considered to be limited while the frequency 

of impacts associated with the activities are considered to be daily during the period of 

the work on the river; 

➢ All planned activities and potential risks posed are considered to be highly site-specific, 

and in addition, any impacts on the system are considered to be easily detectable.  
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Table 17: Summary of the results of the DWS risk assessment applied to the Groot Dwars River.  
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 1 

Removal of 
Phragmites 
spp. reeds by 
manual cutting 
(removal of 
surface 
biomass only). 

*Trampling of 
indigenous riparian 
vegetation to access 
the various areas 
where reeds need to 
be removed. 
*Removal of cut reeds 
from the river. 

*Compaction of soils and 
trampling of vegetation 
impacting on the habitat 
provisioning of the river; 
*Sedimentation of the river; 
*Alteration to runoff flow 
patterns into the river; and 
*Proliferation of alien and 
invasive vegetation species. 

3 5 11 53 L 

*The reed cutting method statement as provided in the report must be adhered to. 
Should the applicable party propose amendments to the provided method 
statement, these must be approved by the relevant authorities; 
*All reed cutting activities must be undertaken when the least surface area of reeds 
is inundated. This will allow easier access to cut sites with less surface area 
inundated. The removed materials will then be drier (due to less inundation) and 
easier to transport/stockpile. This can either be during the winter period; 
*Dedicated access paths must be marked (the entrance to these access paths 
indicated by a flag and pole or something similar) to allow workers to access the 
reed beds at specific points only and to avoid trampling of other (indigenous) riparian 
vegetation species. Should another round of reed cutting be required, these access 
paths must be utilised again; 
*All walk paths established to access the cut sites must be ripped after the reeds 
have been cut. After ripping, these areas must be revegetated with indigenous 
riparian vegetation; 
*In order to ensure that cutting of the reeds to reduce their extent is successful, this 
method must be repeated over a minimum of 3 years, each year cutting the reeds 
at more or less the same time as the first cut. The walk paths and stockpiling sites 
used for the first year of cutting must be used for the following years’ cutting activities 
as well. 
 
*Additionally, a herbicide treatment (as explained in Section 11) may be applied, as 
a follow up treatment only to small areas where ongoing maintenance is 
required/motivated. The application of herbicide must be as per the instruction labels 
of the specific herbicide which must be carefully followed;  
*The chosen herbicide must be registered for use in an aquatic environment; 
*Herbicide may only be mixed in the contractor laydown area and spray drift and 
herbicide run-off must be kept to a minimum; and  
*No application of herbicide may occur during amphibian breeding season, or when 
and when eggs and tadpoles are present.  
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 2 
*Stockpiling of cut 
reeds and the removal 
thereof from site. 

*Further compaction of soil 
due to the removal of the 
reeds from the cut sites; 
*Potential proliferation of the 
reed species and other alien 
and invasive species at the 
stockpiling site. 

3 5 11 53 L 
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*Removal of sediment 
and organic material 
(rhizomes) from the 
river only at the 
relevant reed removal 
site. 

*Disturbance to the riparian 
vegetation leading to a 
decrease in habitat 
provisioning; 
*Removal of root material will 
loosen the sediment, may 
decrease the sediment 
trapping ability of the river and 
increase the sediment load 
into downstream aquatic 
ecosystems (e.g Dwars 
River); 
*Temporary increase in the 
turbidity of the surface waterer 
of the river, disturbing aquatic 
species and smothering of 
benthic biota; and   
*Re-suspension of nutrients 
and potential toxicants which 
had settled in the sediment, 
which can be toxic to aquatic 
biota in the river. 

2 5 9 45 L 

*Only sediment from the specific cut site and that in the dry and moist zones may be 
removed up to a depth of 30 cm. This is to avoid sediment plumes from occurring in 
the water column and prevent the smothering of biota (including macrophytes, 
invertebrates and fish); 
*Persons undertaking the rhizome and sediment removal activities and the number 
of trips to and from the cut site must be limited – this will limit the concentrations of 
suspended sediment in the water column; 
*Minimise collateral suspension by using selected entry and exit points to the cut 
sites (use only those originally earmarked for use during reed cutting); 
*A hand shovel must be used to dig out the sediment (no mechanical equipment 
may be permitted) where after the saturated sediment it must be placed on 
perforated material to drain the water out (water may be allowed to drain into the 
river). The sediment must be transported from the removal site via a wheelbarrow 
to the dedicated stockpiling area, which must be the same at the cut reed stockpiling 
area; and  
*All sediment must be removed from site and may not be used as fill material or for 
gardening purposes as it may contain reed seeds that can re-establish. As such, the 
material must be disposed of at a registered disposal facility within seven (7) days 
of being removed. 
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The removal of reed species poses a low impact on the Groot Dwars river and it will have a 

positive impact on the Groot Dwars river in the long term. The biodiversity of the river will 

increase as indigenous riparian vegetation, which was outcompeted by the reed species, re-

establishes. In addition, the removal of the reeds will encourage good flows on the Groot 

Dwars River. 

In order to prevent reed species invasion, regular inspection of the reed removal sites must 

be undertaken (after each growing season) to establish their abundance. All other invasive 

and alien species must also be monitored and removed, if necessary, to ensure successful 

establishment of indigenous riparian vegetation. 

 WATERCOURSE OFFSET IMPLEMENTATION PLAN   

11.1  General Management and guiding principles 

Following on from the assessment of the watercourses, rehabilitation, management and 

monitoring measures were developed specific to the freshwater habitat as part of the overall 

implementation plan for the Biodiversity Offset and Compensation Initiative. According to 

Kotze et al. (2009), “wetland rehabilitation is the process of assisting in the recovery of a 

wetland that has been degraded or in maintaining the health of a wetland that is in the process 

of degrading.” Although the definition is specific to wetlands, these rehabilitation outcomes are 

applicable to other freshwater ecosystems such as rivers. Key to this definition are the 

following concepts: 

➢ “Rehabilitation” is not in itself a goal to be achieved, but is rather an ongoing process, 

whereby a freshwater ecosystem is afforded the opportunity to stabilise and self-

maintain ecological processes; 

➢ The aim of rehabilitation should be to emulate or duplicate natural processes and re-

establish naturally occurring ecological drivers of any given wetland, in such a manner 

that recovery or maintenance of the system is comparable to that of an unimpacted 

system, and to allow for the restoration of functionality; 

➢ Rehabilitation interventions may have varying ecological starting points and objectives 

(for example, to restore a system to a pristine state, or to simply restore basic 

ecological functioning). The overall target endpoint will depend on what can be 

realistically achieved given the site conditions, and the perceived importance of various 

ecosystem attributes and services. Any rehabilitation project should therefore be 

based on an understanding of both the ecological starting point and on a defined goal 

endpoint, and it is essential to understand and accept that it is not feasible to predict 
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exactly how a wetland system will respond to the rehabilitation interventions (Kotze et 

al, 2009). 

 

The key objectives of the watercourse (riparian zone) rehabilitation implementation and 

management plan in the context of the proposed offset Initiative are to: 

➢ Contribute towards meeting local and provincial and freshwater conservation targets 

by planning and managing the rehabilitation activities in such a manner that ecological 

integrity of the identified offset riparian system is maintained and/or improved; 

➢ Maximise the ecological functioning and socio-cultural service delivery of the target 

watercourses by reinstating or maintaining natural ecological processes; 

➢ Minimise further adverse impacts on the identified watercourses and associated buffer 

areas; 

➢ Detail specific actions deemed necessary to assist in mitigating the potential 

environmental impact on the rehabilitated watercourse areas; 

➢ Define monitoring requirements for the rehabilitated areas throughout the rehabilitation 

process and thereafter which will aid in evaluating the success of the rehabilitation 

activities as well as enable proactive management going forward; and 

➢ Meet the requirements of the relevant local and regional authorities.  

11.1.1 Institutional Arrangements 

Implementation of the offsets needs to take place within a well-structured governance 

framework that clearly defines roles, responsibilities, targets and outcomes, as well as the 

source and use of finances and processes for decision making and reporting. This section 

aims to define the most appropriate processes and mechanisms to facilitate and support the 

role-players in undertaking their responsibilities in a transparent and efficient manner.  

11.1.1.1 Funding Model and Sources of Funding 

Historically, the costs associated with significant residual impacts of large projects on the 

environment were not accounted for in the development costs and were effectively transferred 

to society as externalities e.g. loss of ecosystem services. Offsets provide a mechanism for 

internalizing these costs and thereby accounting for the ‘full cost’ of the project. To do so 

however, requires that these costs are known and included in the capital budget of the project 

as well as defining the ongoing management costs include consideration of the Biodiversity 

Offset and Compensation Initiative programs. As the applicant, Glencore Thorncliffe mine will 

be legally responsible for satisfying its conditions regarding identified reach rehabilitation and 

biodiversity offsets for the Groot Dwars river (i.e. securing and managing these offsets, with 

associated financial provision). 
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In the case of the Thorncliffe Mine project, taking into account the ‘polluter or environmental 

degrader pays principle’ in NEMA, the offset costs must be included in the capital budget for 

the project during the operational phase of the project (applying a ‘user pays’ principle). 

Glencore Thorncliffe mine, has a contractual responsibility to meet the conditions of EA which 

could become burdensome, and it is important that these costs are understood upfront. An 

annual audit of the expenditures for rehabilitation, offsets and compensation initiatives must 

be conducted. 

11.1.1.2 Management and Implementation Structures  

Thorncliffe mine will be the holder of the EA and thus responsible for meeting the Groot Dwars 

River rehabilitation and offset conditions within the identified reach of the river. It is considered 

feasible that the mine contracts other parties to conduct the offset initiatives, however, the 

involvement of other parties in undertaking the rehabilitation and offset work on behalf of the 

mine requires transfer of adequate funds from the mine to cover the costs of all necessary 

activities.  

Memoranda of agreement or other binding agreements will need to be developed between the 

mine and the sourced implementing agent. These MoA will enable the relevant programmes 

to undertake resource management on behalf of the mine on the condition that mine provide 

the necessary funding.  

11.1.2 Roles and Responsibilities on the Ground   

The following roles and responsibilities are applicable to this implementation plan and 

associated management actions: 
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11.1.2.1 Proponent  

➢ The proponent must ensure sufficient funding for the implementation and long-term 

maintenance of the mandated rehabilitation requirements as stipulated in this report; 

➢ The Proponent may opt to enter into a stewardship or partnership programme to 

sustain long-term management and funding; 

➢ The Proponent will be responsible for the appointment of an Implementing agent to 

monitor and audit the rehabilitation requirements as well as the Contractor 

performance;  

➢ The Proponent will be responsible for ensuring all Contractors receive a copy of this 

document and understand its contents;  

➢ The Proponent/ Implementing agent must ensure that that suitable penalties are in 

place for non-conformance of the conditions of the Water Use Licence as well as this 

Implementation Plan by the Contractor(s); and 

➢ Should ownership of the property change, the role and responsibility for compliance 

with this Implementation Plan as well as long-term maintenance must also be 

transferred. 

Proponent 

Implementing 
Agent  

Contractor 

• Follow the implementation plan 
and instructions issued by 
Implementing Agent. 

• Responsible for all workers and 
Subcontractors. 

• Appoint relevant specialist(s), if 
needed. 

• Induction of Contractors. 

• Training of workers. 

• Site Monitoring. 

• Contact with relevant specialists (if 
required). 

• Contractor performance. 

• Reports to proponent. 

• Funding. 

• Appointment of Implementing 
agent and Contractor. 

• Project oversight. 
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11.1.2.2 Implementing Agent  

The Implementing agent is the entity or are the entities responsible for the implementation 

monitoring and auditing of the implementation plan both during rehabilitation and post-

rehabilitation for phases of the offset. The Implementing agent is mandated to do the following: 

➢ Ensure that all Contractor(s)/ Sub-contractor(s)/ employees are fully aware of their 

environmental responsibilities and the sensitivities of the site. This should take the form 

of an initial environmental awareness-training program in which requirements of this 

document will be explained; 

➢ Monitor site activities on a regular basis to ensure that there is minimal unintended 

environmental impact to the surrounding areas as well as the areas to be rehabilitated; 

➢ The Implementing agent should have all relevant contact details for the team 

responsible for implementation of this plan and any rapid response units, as needed, 

as well as details of the relevant specialists who developed the rehabilitation and 

implementation plans; 

➢ Ensure that a ‘hotline’ exists for reporting incidents, specifically 

unplanned/uncontrolled fires breaking out and resolving any problems rapidly; 

➢ Conduct all audits in line with the relevant authorisation requirements and a review of 

management and rehabilitation measures; and 

➢ Compile all relevant technical and financial management reports and documentation.  

11.1.2.3 Training and Rehabilitation Workers  

The Implementing agent is to facilitate an initial environmental induction to all Contractors and 

associated workers in environmental awareness, including minimisation of disturbance to 

areas of increased ecological sensitivity, as well as fauna and flora and management of waste 

and prevention of water pollution. Furthermore, the Implementing agent is to ensure that all 

operational workers have received basic training on working in in rivers and safety measures 

to avoid drowning. In addition, the workers will be made aware of any emergency protocols 

required.  

Contractor performance 

The Implementing agent must ensure that the Contractor adheres to the conditions of this 

Implementation Plan. Should the Contractor require clarity on any aspect of this 

Implementation Plan, the Contractor must contact the Implementing agent directly, who, if 

needed can consult with the specialists involved in Phases one (1) through three (3) of the 

Biodiversity Offset Plan. Should the Implementing agent feel that the conditions of the 

environmental authorisation (for the proposed expansion project) or of this implementation 
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plan are not being met by the Contractor(s), the Implementing agent has been given the 

authority by the Proponent to stop works if in his/her opinion there is/may be a serious threat 

to or impact on the surrounding environment and instruct the contractor(s) on suitable 

rectification and remediation actions that must be implemented immediately. 

11.1.2.4 Contractors  

➢ The Contractor(s) in this case refers to any Contractor(s) on site, including the sub-

contractors associated with the rehabilitation of the identified areas only; 

➢ The Contractor is to report directly to the Implementing agent; and 

➢ It is the responsibility of the Contractor(s) to ensure that they adhere to this 

implementation plan as well as any mitigation measures instructed by the 

Implementing agent. 

11.1.3 Biodiversity Offset and Compensation Initiative Budget 

For any conservation initiative to be successful, adequate funding needs to be put in place to 

ensure follow through of the project. A budget estimate was developed considering key 

aspects of the Biodiversity Offset and Compensation Initiative (but not limited to) as presented 

below: 

➢ Budgetary requirements for the reed (mostly Phragmites spp.) and control, including 

identified AIP’s that have encroached heavily within the reach of the system; 

➢ Budgetary requirements for rehabilitating identified erosion and incision of the 

riverbanks in some areas; 

➢ Budgetary requirements for the reinstatement of indigenous vegetation where 

significant disturbances have occurred;  

➢ Budgetary requirements for the cleaning of the active channel of any solid waste; and 

➢ Budgetary requirements for awareness campaigns highlighting the need and 

desirability of functional rivers and aquatic biodiversity.  

11.1.4 Implementation Plan Process Overview 

The Implementation plan is based on a four – step approach, which includes: 

 

 

 

All plans and authorisations must be in place prior to commencement of the rehabilitation 

activities. This includes but it not limited to: 

Step 1 

Planning 

Initial planning before rehabilitation activities, including 
access areas, emergency protocols and basic swimming 
instructions.  
ough all phases. 
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➢ Appointment of an implementing agent and Contractors; 

➢ Planning for on-site requirements;  

➢ Basic swimming training must be conducted as part of the induction/basic 

training for the work to be conducted in the river and an emergency protocol 

must be developed as part of the induction and training;  

➢ High caution must be exercised when working in deep, soft mud and this includes 

caution for dangerous animals such as snakes. Individuals to work in the river must be 

trained on basic snake handling and identification for common snakes in the area and 

first aid kits must be made available for any emergencies relating to potential snake 

bites;  

➢ Working during the winter months is considered ideal for safety reasons since the 

flow at this time of the year is low and poses a low risk for drowning. However, a 

potential risk posed by this is that temperatures may be very low during this period 

making working in a river very uncomfortable. To mitigate this risk, it is recommended 

that work be conducted during warm winter days; and  

➢ Timeframes and budgetary allowances. 

 

 

 

The rehabilitation of the Groot Dwars River reach within the identified potential recipient sites 

will enhance the service provision of the river through: 

➢ Removal of waste materials and rubble where identified within the reaches of the 

Groot Dwars river, thus restoring natural flow patterns; and 

➢ Removal of reeds.  

 

 

 

Clearing of reeds within the identified reach of the Groot Dwars River is considered the most 

important aspect of this rehabilitation initiative. This will not only potentially encourage the 

establishment of indigenous riparian vegetation but will also improve flows on the river which 

is important for downstream users and downstream aquatic freshwater ecosystems such as 

the Steelpoort River. Clearing of reeds will include the follow:  

➢ Mechanical cutting of the reeds and removal of roots where applicable 

Step 3 
Reed and AIP clearing. 

Clearing of reeds must be conducted mainly using 
mechanical means and this must be followed by removal of 
rhizomes and clearing of sediment within the rehabilitation 
reaches.  

Step 2 
Rehabilitation of the 
Groot Dwars River 

reach 

Removal of solid waste within identified reaches of the Groot 
Dwars river.  
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➢ Chemical treatment (taking care not to contaminate surface water); 

➢ Burn stacks and controlled burn conditions; and 

➢ Removal of plants that are not burnt.  

 

 

 

➢ In addition to removal of reeds, sediment removal within areas of concern on the Groot 

Dwars River reach must be conducted;  

➢ During this process however, disturbance must be minimised by limiting number of 

individuals working on these affected areas and to utilise existing entry and exit routes 

into the affected areas; and  

➢ Removed material from the Groot Dwars River (reeds, rhizomes and sediment) should 

not be kept within close proximity to the embankment.   

 

 

 

Ongoing monitoring and auditing of all rehabilitation and reed re-establishment following the 

initial cutting and removal will be required throughout the life of the co-disposal facility 

associated with Thorncliffe mine. A list of monitoring and auditing requirements is provided to 

maximise success of the rehabilitation (Section 13).  

These steps will be expanded upon in greater detail in the sections that follow.  

11.2  Freshwater Offset specific implementation 

11.2.1 Step 1: Planning 

Before rehabilitation activities can commence all necessary permits and authorisations will be 

required, including but not limited to: 

➢ Water Use Authorisation for all rehabilitation activities (Section 21 c and i of the 

National Water Act); and  

➢ Approvals for work in sensitive habitats such as watercourses in terms of NEMA; and 

➢ Permits for AIP clearing (if stack burning is to be utilised). 

It is strongly recommended that where feasible conservancies and stewardship areas be 

designated in order to afford a level of protection to the rehabilitated reach of the Groot Dwars 

Step 5 
Monitoring and Auditing 

Throughout rehabilitation activities as well as post 
rehabilitation monitoring. 

Step 4 
Sediment removal as 
part of reed removal 

As part of the reed removal, sediment must be cleared to 
retain natural flows within the reach of the Groot Dwars River.  
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river from future development. As a minimum, Biodiversity Management agreements need to 

be entered into. 

11.2.1.1 Appointment of a Contractor and all required specialists 

During the planning phase certain aspects need to be considered in order to effectively 

implement this plan. This includes: 

➢ Appointment of a suitably qualified Contractor(s) to undertake the required work: 

➢ Appointment of an implementing agent to audit and monitor the rehabilitation activities 

as well as to undertake the required post rehabilitation monitoring; and  

➢ Should the Contractor not have the appropriate expertise for implementation of this 

plan then it is the responsibility of the Contractor to appoint a suitably qualified 

specialist ecologists to manage and oversee the implementation.  

11.2.1.2 Planning for on-site requirements  

The following objectives and control measures must be implemented as part of the planning 

phase. 

Table 18: Relevant Objectives and Control Measures to be implemented as part of the planning 

phase. 

Objectives or 
requirements 

Control Measures 

General 
Management 

➢ Further disturbance to the freshwater ecosystem must be avoided to minimise deterioration 
of the watercourse; and  

➢ Commence with all rehabilitation activities upstream and proceed in a downstream direction, 
to ensure the rehabilitation process of disturbed areas can commence with no further 
disturbance from upstream activities.  

Control Site 
Establishment 
and Access 

➢ Access control for the potential recipient areas must be implemented for all vehicles to ensure 
that no unauthorised persons are onsite; 

➢ Riparian zone boundaries must be clearly demarcated with temporary fencing in or near 
areas of active work, and no personnel or vehicles are to be permitted to enter demarcated 
riparian zones unless essential;  

➢ Each rehabilitation area should be demarcated with danger tape prior to commencing 
rehabilitation activities, in order to control access and ensure that rehabilitation activities 
occur in the correct area;  

➢ With regards to the rehabilitation it is essential that activities start upstream, and proceed 
downstream, in order to minimise impacts on downstream portions of the river; 

➢ Adequate signage (in the appropriate languages commonly spoken in the area) must be 
placed around the planned rehabilitation areas; 

➢ Dedicated rehabilitation camp, laydown areas and parking area for vehicles must be located 
away from all identified sensitive areas; and 

➢ All access roads to the relevant rehabilitation areas must be planned and demarcated. Use 
of existing roads must be favoured. 

Waste 
Management 

➢ No waste may be buried or burnt as a method of disposal.   
➢ Dumping of waste or litter within a watercourse must be strictly prohibited in the study area; 
➢ All waste material must be disposed of at a registered waste disposal family or collected by 

a waste contractor. 

Alien and 
Invasive 

• An AIP management plan must be developed to adequately control developed to provide 
mechanisms to control the identified species within the rehabilitation reaches;  
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Objectives or 
requirements 

Control Measures 

Plants 
management.  

• AIPs must be removed from the Groot Dwars river reaches to comply with existing legislation 
(amendments to the regulations under the Conservation of Agricultural Resources Act, 1983 (Act 
No. 43 of 1983) and Section 28 of the National Environmental Management Act, 1998 (Act No. 107 
of 1998); 

• AIPs should be manually removed as far as feasibly possible and spot chemical treatment can be 
undertaken utilising products safe for use within the wetland; 

• All herbicides used must be approved by DWAF and used by a registered pest control officer, all 
directions as stipulated on the proposed herbicide must be strictly adhered to;  

• All removed AIPs trees should be replaced with a suitable indigenous species, as guided by a 
suitably qualified botanist; and 

• AIPs must be disposed of at a registered garden refuse site and may not be burned or mulched on 
site; and 

No AIS may be introduced during offset and rehabilitation and particular attention must be 
paid to ensure that any imported material is certified weed-free. 

Rehabilitation 
Plans 

➢ All watercourse rehabilitation work (Step 2, Section 12.2) must be scheduled to commence 
during the drier winter season to limit the impact on the associated riparian zones. 
Timeframes must thus be properly planned; and  

➢ Monitoring of reed re-establishment must be continued as recommended throughout as part 
of the rehabilitation process.  

 

11.2.2 Step 2: Rehabilitation 

Restoration of both aquatic and terrestrial ecosystems which have been impacted upon as a 

result of anthropogenic activities is a means by which to mitigate and minimise further 

ecological deficits and, where relevant, associated economic losses (Cooke, 1999). However, 

full restoration of an ecosystem infers “a return to pre-disturbance conditions and relies on 

historic landscapes or ecosystems as models…it implies complete recreation of a system 

equivalent to the model” (Cooke, 1999). Restoration, according to Cooke (1999) is valuable 

as an ideal, however, in “most cases, it is impractical, uncalled for, or even impossible.” Thus, 

rehabilitation of affected ecosystems, defined by Cooke (1999) as the “repair and replacement 

of essential ecosystem structures and functions in the context of ecoregional attainability in 

order to achieve specified objectives” will be the core focus of the Biodiversity Offset and 

Compensation Initiative. The aims of the rehabilitation process as it relates to riverine ecology 

is the improvement of riparian vegetation and overall flow within the identified Groot Dwars 

reaches identified and the approaches used are discussed in detail further.  Below are general 

“good housekeeping” and rehabilitation measures common to all aspects of the proposed 

rehabilitation of watercourses. These are summarised in the table below and must be 

implemented in conjunction with environment-specific measures. 

Table 19: Rehabilitation and control measures to be implemented with the development of the 

co-disposal facility and the rehabilitation of the reach of the Groot Dwars River. 

Objective/ 
Requirement 

Control Measures 

Indigenous 
Vegetation 

➢ Where possible, any indigenous vegetation, specifically any endangered species, should be 
rescued prior to the commencement of any earthworks (either associated with the construction 
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Objective/ 
Requirement 

Control Measures 

of the proposed co-disposal facility, or during as part of rehabilitation measures on the Groot 
Dwars River) and these can be housed at a dedicated nursery for revegetation at identified sites; 

➢ Should the Contractor not have the expertise to identify and rescue such species, they will need 
to appoint a suitably qualified botanist to assist in order to ensure that plants are harvested 
correctly for maximum survival; and 

➢ Any permits that may be required for the rescue and harvesting of these species should be in 
place prior to any earthworks.   

Erosion 
prevention and 
topsoil 
management 

➢ Wherever possible, it is recommended that existing access roads are used to access selected 
rehabilitation areas on the Groot Dwars river;  

➢ Where gully and erosion impacts have been identified, photographs within these areas must be 
taken and reported; and  

➢ Once key erosion affected areas have been identified, an erosion management plan must be 
compiled erosion and stabilize impacted areas.  

Waste 
Management 

➢ Waste identified within the rehabilitation reaches of the Groot Dwars river must be collected and 
disposed in a suitable manner. This must be done throughout the life cycle of the co-disposal 
facility and will assist in re-instating flow regimes within the system; 

➢ No waste may be buried or burnt as a method of disposal; 
➢ Dumping of waste or litter within a watercourse must be strictly prohibited in the study area; and 

All waste material must be disposed of at a registered waste disposal family or collected by a 
waste contractor. 

 

11.2.3 Step 3: Reed and AIP Clearing 

As a result of catchment land uses mainly mining activities over time, sediment deposition has 

resulted in the increase proliferation of reeds, specifically, Phragmitis spp.. The increase in 

this reed species has caused an overall reduction in biodiversity on the Groot Dwars River. As 

such, as part of the offset initiative reeds must be removed in order to improve the ecological 

integrity and to improve flows within the identified reach of the Groot Dwars River.  

Cutting of reeds by means of a mechanical reed cutter and the removal of rhizomes and 

sediment, with potential follow up treatment using the application of herbicide is the proposed 

management method, which is described below. Reed cutting entails the stockpiling of reeds 

after removal.     

11.2.3.1 Mechanical clearing of reeds  

Cutting of the reeds is recommended as a mechanical control measure and is also the 

preferred method of reed removal. This method entails the cutting of all surface biomass at 

ground level, when the reeds have the highest concentration of nutrients in the shoots towards 

the end of the productive (growing) period in the late summer period, i.e. during February 

(Russel and Kraaij, 2008). The timing of cutting in relation to plant phenology is important for 

cutting of reeds to be successful. Cutting must be undertaken to maximise nutrient depletion 

by removal of above-ground biomass prior to the translocation of nutrients from shoots to 

rhizomes, which occurs in late summer (February).  
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This method involves the classification of three different management zones associated with 

the river (Figure 15): 

➢ The ‘dry zone’, located furthest from the river channel and with surface soil (top 20 cm) 

not waterlogged; 

➢ The ‘moist zone’, situated between the dry zone and river channel edge with 

waterlogged surface soil but no free-standing water, and 

➢ The ‘wet zone’, within the river with soils covered in free standing water. It must be 

noted that the wet zone is not always static due to fluctuations of the water level in the 

river (due to seasonality). 

 

Figure 15: Different management zones identified within a watercourse. 

This cut treatment must also be implemented on the identified reach of the Groot Dwars River. 

During this process existing access paths must be utilised and potential stockpiling areas must 

be located outside of the boundary of the river. The method statement for mechanical reed 

cutting is described below: 

➢ Dedicated access paths must be marked (the entrance to these access paths indicated 

by a flag and pole or something similar) to allow workers to access the reed beds at 

specific points only; 

➢ Reed shoots must be cut at ground level across the three zones identified (Figure 12), 

and thus below water in the wet zone. This can either be done with the use of: 

o Rotary brush cutter, mechanical reed cutter or chainsaws or sickles must be 

used, as no heavy machinery within the delineated boundary of the river may 
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be permitted (small four stroke motorised boats may be permitted, with 

authorisation from the regulating authority); or 

➢ Reed cutting must be conducted during low flows in winter where water levels 

are ideally below 1 meter (waterlogged zone) in order to ensure safety of the 

individuals working in the river; and  

➢ Cut reeds must be stockpiled in a designated area to allow the reeds to dry out and be 

compacted for eventual transport, outside the delineated boundary of the river.  

 

The figures below show examples of sites where reed proliferation can be observed between 

the years 2005 and 2020 on the Groot Dwars River reach and use to show areas which need 

to be targeted for rehabilitation on the Groot Dwars river.  

 

 
Figure 16: Change in reed extent within the reach of the Groot Dwars River between 2005 and 

2020. 
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Figure 17: Change in reed extent within the reach of the Groot Dwars River between 2005 and 

2020. 
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Figure 18: Change in reed extent within the reach of the Groot Dwars River between 2005 and 

2020. 

Cutting of the reeds will remove a large volume of surface biomass, but regeneration of the 

reeds may occur immediately thereafter. The outcome of the cut treatment over a two-year 

period, as described by Russel and Kraaij (2008) is summarised in the table below. Despite 

this study being conducted in estuarine environments, the findings in terms of the approach 

for management of reeds in riverine systems is considered applicable.  
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Table 20: Summary of the outcome of the removal of reeds from estuarine lakes (Russel and 
Kraaij, 2008). 

 Year 1 Year 2 

Method Effects of once-off cut Effects of double cut 

M
an

ag
em

en
t 

Z
o

n
e 

Waterlogged 
Zone 

Decrease in reed abundance. 
Decrease in reed diameter and length. 
 
Thus, reeds were almost eliminated, 
due to prolonged inundation periods. 

The once-off cut treatment virtually eliminated 
reeds, which negated the need for a second 
annual cut 

Moist Zone 
Increase in reed abundance. 
Decrease in reed diameter and length. 
 
Thus, this resulted in increased 
abundance, but shorter and thinner, 
reeds. 

Increase in reed abundance, but reductions in 
reed size. 
 
Second annual cut treatment did not result in 
cumulative/amplified effects on reeds, when 
compared with the effects of a single cut 
treatment. 

Dry zone 

Based on the outcome of the Russel and Kraaij (2008) study, it is apparent that once-off cutting 

without inundation (moist zone and dry zone) may be largely ineffective as a means to control 

reed encroachment, whereas the extent of inundation (wet zone) significantly influences reed 

regrowth in cut areas. Despite double cutting in the dry and moist zones causing a reduction 

in shoot size and increase in shoot density, when compared to once-off cutting, it was 

observed that the effects of cutting were not amplified with successive cuts. Thus, reed 

coppicing is likely to be very limited in inundated areas, but will occur along the embankments, 

in the moist and dry zones. It is recognised that cutting may only be a short-term solution 

which will need to be implemented every year to achieve long-term success, or the cut 

treatment can be followed by the application of an authorised herbicide. 

11.2.3.2 Herbicide application as follow up treatment  

Since the physiology of P. australis, well-established stands are difficult to control with only 

one herbicide treatment. Creating multiple stresses on the plants is the most effective way to 

control the reeds. There are two herbicides, Glyphosate and Triclopyr that are commercially 

available and known to control P. australis effectively when used properly. Commercially 

available herbicides containing glyphosate includes Roundup and Mamba 360 SL which are 

systemic foliar applied herbicides. Glyphosate is nonselective and will enter any plant species 

(targeted and non-target plant species) through contact with the leaves or stems and be 

translocated to the rhizomes. As such, application of glyphosate should be done to targeted 

P. australis after senescence of other indigenous species (during the Western Cape dry 

season) to minimise effects (Hazelton et al. 2014). Commercial herbicides containing Triclopyr 

includes Confront 360 and Garlon 3A. The abovementioned herbicides are available in 

separate formulas for application either on aquatic or terrestrial sites. Improper use of the 

terrestrial formulations in an aquatic habitat may harm fish and macro invertebrates and 
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therefore label instructions may not be exceeded due to negative impacts on surrounding flora 

and fauna.  

The chosen herbicide must be registered for use in aquatic environments, as an unregistered 

product may have detrimental impacts to the aquatic environment. No application of herbicide 

may occur during amphibian breeding season, or when eggs and tadpoles are present. During 

the application process, herbicide may only be mixed in the contractor laydown area and spray 

drift and herbicide run-off must be kept to a minimum. Additionally, herbicide application 

should take place within the context of LandCare recommendations and other best 

management practices as stipulated by the municipality and/or regulating authority. 

Two types of applications are noted to be the most effective for the treatment of P. australis: 

➢ Foliar Treatment:  

Spray should be applied to wet the leaves and, when present, the flower plumes of the target 

plants. Excessive application, such that the chemicals are dripping off the plants, should be 

avoided due to injuries to desirable indigenous plants. This application can be undertaken in 

areas where P. australis is dense, with limited other species (NRCS, 2013). Foliar spray can 

be applied to regrowth that is up to the height of 1m. Herbicide must be applied using 

knapsacks with solid cone nozzle and must be mixed with a suitable dye to prevent over- or 

under spraying of treated areas.  

➢ Cut stem treatment:  

This method should be used in isolated or scattered stands of P. australis, where impacts to 

desirable, native plant species must be avoided. Cut plants to waist height and add one drop 

of herbicide to hollow stems with a squirt bottle or syringe.  

11.2.3.3 Removal of rhizomes 

Once the reeds have been cut, it is recommended that the reed rhizomes also be removed 

(should the relevant party choose to do so). The following is recommended: 

➢ Rhizome removal must be undertaken from the river embankment (dry zone) towards 

the moist zone. This will allow any rhizome material removed from the dry zone to 

settle in the moist zone, avoiding it from being dispersed;  

➢ Cut the rhizome ‘mat’8 using a sickle, hedge shears or an aquatic mower to break up 

the biomass into manageable sizes to remove from site; 

 

8 Phragmites spp. rhizomes create a dense network of underground biomass. 
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➢ Remove all cut material from the cut site with the use of a shovel and wheelbarrow 

(pending on the wetness zone), including any short/small pieces of rhizome material 

which may potentially disperse from the cut site and propagate in other areas; 

➢ Removed rhizomes must be stockpiled in the same designated area as the cut reeds 

to allow for the material to dry out and be compacted for eventual transport, outside 

the delineated boundary of the river. 

11.2.4 Step 4: Sediment removal within the Groot Dwars River reach as part of the reed 

and rhizome removal  

Should sediment below the cut sites require removal, the following is recommended: 

➢ Only sediment from the specific cut site and that in the dry and moist zones may be 

removed up to a depth of 30 cm. This is to avoid sediment plumes from occurring in 

the water column and prevent the smothering of biota (including macrophytes, 

invertebrates and fish). In this regard the following must be adhered to: 

o Minimise the number of people operating within the cut site and the number of 

trips to and from the cut site – this will limit the concentrations of suspended 

sediment in the water column; and 

o Minimise collateral suspension by using selected entry and exit points to the 

cut sites (use only those originally earmarked for use during reed cutting).  

➢ A ‘Mud and muck shovel9’ can be used to dig out the sediment. This specific shovel 

allows for water to drain out of the collected sediment before it being placed in a 

wheelbarrow for transportation. Additionally, this shovel also collects any cut reed and 

rhizome debris. Alternatively, a normal shovel can be used to dig out the sediment. For 

removing saturated sediments, a normal shovel can be used to remove the sediment, 

where after the sediment can be placed over perforated material (such as shade cloth) 

which may act as a sieve to allow water to pass through and sediment to remain, it can 

be transported to the designated stockpiling area via a wheelbarrow. 

The removed materials (cut reeds, rhizomes and sediment) may not be left to decompose 

within the Groot Dwars River, or within close proximity to its embankment as this may result 

in further proliferation. The cut reeds, rhizomes and seeds may not be composted on site 

 

9 A ‘Mud and Muck shovel’ is a shovel are specifically designed to facilitate the removal of sediment from a body of water in a simple and 
non-technical way. This shovel has a perforated shovel head (small holes punched through the shovel’s bowl). These holes are small 
enough that they allow water and air to pass through, leaving nothing but the sediment behind in the shovel and allowing the user to scoop 
the shovel through the sediment without having to deal with the suction that would ordinarily be created by mud and deep sediments. 
Available for purchase online at https://jonesfish.com/products/muck-shovel-1 

https://jonesfish.com/products/muck-shovel-1
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(within the Groot Dwars River or within 32 m thereof) as seeds and rhizomes can survive and 

grow in a compost heap, creating a new stand or dispersing to other areas. As such, the 

material must be disposed of at a registered disposal facility within seven (7) days of being 

cut/removed. The cut reeds and rhizomes may be composted off site. 

The above prescribed reed removal method is subject to variability pending on the equipment 

used and persons/contractor undertaking the reed removal activities. The recommended 

control measures as provided in this report must be adhered to, to ensure that the removal of 

reeds are conducted in a systematic and ecologically accepted manner.  

11.2.5 Step 5: Monitoring and Auditing  

Ongoing monitoring and auditing of corporate aspects of the Biodiversity Offset and 

Compensation Initiative, such as financial aspects, legislative compliance, involvement of 

various stakeholders and success of stewardship agreements entered into as part of the 

initiative, is considered a crucial aspect of the Initiative. Aspects which should be monitored 

include: 

➢ Finances: detailed budgets must be developed prior to the implementation of the 

programme, and all expenditure accounted for and audited annually; 

➢ Compliance with all relevant legislation (as outlined in this report, and any additional 

Acts which may be relevant in terms of corporate governance) must be monitored;  

➢ Ongoing monitoring of potential “threats” such as mining, and other development of 

land within the identified rehabilitation reach on the Groot Dwars River is necessary in 

order to protect the biodiversity offsets and ensure the long-term success thereof; and  

➢ The data gathered during the monitoring processes (both on a corporate level and in 

terms of ecological data – refer to Section 13) must be used as part of an adaptive 

management approach to evaluate the success or failure of the offset, and to 

proactively change management approaches if necessary. 

 LANDSCAPING AND PLANTING PLAN 

A landscaping and planting plan has been compiled as part of the study and is attached as an 

appendix A (Figure D1) of the report.  
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 REHABILITATION MONITORING PROGRAMME 

Prudent monitoring of the offset target area rehabilitation is of utmost importance. A list of 

monitoring and auditing requirements has been provided to maximise the success of the 

implementation of the control measures. To ensure the accurate gathering of data, the 

following guidelines should be followed: 

➢ Site walk through surveys should be applied as the preferred method of monitoring (at 

specified frequencies) with specific focus on: 

o Erosion monitoring (especially along the riverbanks); 

o Sedimentation (for the duration of the raining season); 

o Alien and invasive vegetation proliferation (at the start and end of the growing 

season); 

o Waste and litter problems. 

➢ General habitat unit overviews as well as specific monitoring of watercourse integrity, 

drivers and functionality should be undertaken; 

➢ All data gathered should be measurable (qualitative and quantitative); 

➢ Monitoring actions should be repeatable; 

➢ Data should be auditable; and 

➢ Reports should present and interpret the data obtained. 

 

Table 21 illustrates data capturing for the monitoring plan. 
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Table 21: Monitoring requirements for the offset target area rehabilitation and management. 

Fixed point monitoring should be applied to all monitoring approaches listed within this table unless otherwise stated. This will ensure that monitoring data is temporally and spatially comparable. 
Unless otherwise stated, photographs must be taken at a fixed point on a quarterly basis, preferably at the start of each season. 

Task Description Data Collection Monitoring Frequency Equipment 

Reed Removal  

Aspect / Area  

The removal of reeds within the identified reach of the Groot Dwars River should 
follow the below schedule: 

• Monitoring of the reeds within the reeach must be conducted on a bi-annual 
basisc. Cutting of the reeds is recommended as a mechanical control 
measure and is also the preferred method of reed removal; 

• This can also include the use of ecologically sensitive herbicide and 
accompanied by rhizome which must be undertaken from the river 
embankment (dry zone) towards the moist zone;  

 
Monitoring must be conducted at fixed points in order to observe 
effectiveness of reed clearance programme and to apply adaptive 
management.   

• Reed density 

• Reed abundance 

 

Initial Schedule 

• Every two months 
immediately after the reeds 
have been but. 
 

Follow-Up Schedule 

• Bi-annual monitoring of 
AIPs for life of the co-
disposal facility; and 

Quarterly fixed-point 
photography. 

1. GPS 
2. Field Form 
3. Camera 

Alien Vegetation Control 

Aspect / Area Entire study area    

Monitoring of cleared AIPs should follow the below schedule: 

• Monitoring of AIP re-emergence to take place on a monthly basis during 
the growing season to determine the extent of re-emergence. Remove by 
hand-pulling; 

• Monitoring of new emerging AIPs and the re-emergence of seedlings to 
take place every three months after the growing season for the first year 
after clearing, or until the native vegetation has established self-sustaining 
populations within the target areas. Thereafter the monitoring of AIPs can 
take place on a biannual basis for up to five years after clearing; and 

• Photographs to be taken at fixed points within each target area. 

Species identity 
Species abundance 

 

Initial Schedule 

• Every two months during 
the growing season. 

 
Follow-Up Schedule 

• Every three months after 
the growing season; 

• Bi-annual monitoring of 
AIPs for life of the mine; 
and 

• Quarterly fixed-point 
photography. 

• GPS 

• Field 
Form 

• Camera 

Erosion  

Aspect / Area Entire study area    

The entire site should be monitored for erosion, especially where bare areas 
form due to vegetation struggling to establish. 

• Field notes 

 

• After every major 
rainstorm and / flood 

 

• GPS 

• Field 
Form 
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Fixed point monitoring should be applied to all monitoring approaches listed within this table unless otherwise stated. This will ensure that monitoring data is temporally and spatially comparable. 
Unless otherwise stated, photographs must be taken at a fixed point on a quarterly basis, preferably at the start of each season. 

Task Description Data Collection Monitoring Frequency Equipment 

1. Where bare areas are present due to vegetation struggling to establish, re-
seeding will be necessary. If vegetation continually struggles to establish, 
a new approach will be required, i.e. watering the site more regularly, 
potentially using fertilisers and / or making use of a different seed mix; and 

2. Photographs to be taken at fixed points within each target area. 
 

• Monthly monitoring report 
compiled by the appointed 
ECO during the 
rehabilitation phase. 

 

• Fixed-point photography 
to take place quarterly 

• Camera 

Offset Verification 

Aspect / Area Entire study area    

1. Verification to what degree the planned and predicted outcomes have been 
achieved,  

2. Verification whether or not the objectives and targets for riparian offsets have 
been met, and 

3. Review of the adequacy of the long-term management plan.  
4. The verification should be undertaken for each Groot Dwars river reach offset 

site once monitoring reports indicate that performance targets have been 
reached or when performance has reached a stable state and is unlikely to 
show further improvements.  

5. The verification should consist of the following two components: 
- Desktop review: Entails the consolidation and review of relevant 

conditions of the environmental authorisation, any subsequent 
agreements or legal contracts pertaining to the offset, the wetland offset 
plans and associated required outcomes, watercourse management 
plans, monitoring and any previous audit reports. The focus here would 
be on obtaining a good understanding of the wetland offset project and 
on identifying specific outcomes that need to be verified during a site 
visit. 

- Site inspection: Following the review of available information, a site 
inspection needs to be undertaken with the focus on the objectives of 
the watercourse offset activities at the site.  

6. If an audit report is prepared, it should highlight to what degree outcomes 
have been achieved and stipulate any additional measures that must be 
implemented to meet offset requirements.  

7. Where this report differs from the findings of monitoring reports, the 
discrepancies must be substantiated with appropriate justification. For both 
the audit and verification report, a critical review of the adequacy of the 

1. The site investigation needs to address the following 
questions:  
o Have offset activities required to generate the 

anticipated gains been completed according to the 
watercourse offset and management plan?  

o Have interventions been constructed according to 
specifications and been appropriately maintained?  

o Have the required outcomes of offset activities at the 
watercourse site been achieved for all relevant offset 
goals, as specified in the functional hectare 
equivalents and hectare equivalents objectives and 
targets defined for the offset? This will require 
verification of the degree to which performance 
indicators have been achieved as reported in 
monitoring reports. In the case of rehabilitation and 
establishment this will require at a minimum, the 
validation of the extent of reeds and rehabilitated reach 
of the Groot Dwars River used to calculate hectare 
equivalents.  

o Has the security of the site in the long term been 
secured through appropriate legal mechanisms? 

o Have appropriate budget provisions been made for the 
long-term management of the site, taking into account 
escalation? 

 

Annually until the offset 
targets are achieved.  

• GPS; 

• Field 
Form;  

• Camera 
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Fixed point monitoring should be applied to all monitoring approaches listed within this table unless otherwise stated. This will ensure that monitoring data is temporally and spatially comparable. 
Unless otherwise stated, photographs must be taken at a fixed point on a quarterly basis, preferably at the start of each season. 

Task Description Data Collection Monitoring Frequency Equipment 

management plan should be included and any additions / improvements 
that are regarded as necessary to ensure the successful long-term 
management of the site should be highlighted. 

Final Offset Verification 
1. Final sign-off of the wetland offset site will take place once it has been 

confirmed that that wetland offset objectives and targets have been 
achieved.  

2. If the verification process indicates that offset activities have not delivered 
appropriate gains, any residual requirements will need to be clearly 
articulated to the proponent and additional actions must be provided to be 
implemented.  

3. The formal sign-off process will also provide an opportunity to re-enforce 
long-term management and reporting requirements necessary to ensure 
that benefits associated with offset activities are secured over the long-term. 

 Once offset targets were 
achieved.  

Annual offset 
verification 
report.  
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 BUDGETARY REQUIREMENTS  

The anticipated cost for the completion of the project is presented in table 22 below presenting 

the initial phase of the rehabilitation, follow up intervention measures which is to be conducted 

3 years after and total costs for the rehabilitation over a 30-year period. Given that the 

rehabilitation measures are to be conducted once every 3 years, the totals were calculated on 

the premise that the rehabilitation measures will be conducted 10 times over the 30-year 

period. The total cost for the entire project is R1, 800 000 Excluding VAT, it must be noted that 

this is based on the net present value and does not take into consideration future inflation 

which is likely to change the costs over the 30-year period. 

 

Table 22: Summary of costs associated with the proposed rehabilitation measures on the Groot 

Dwars river identified reaches. 

Year 1  

Initial Intervention Measure  Total Costs  

Labour Costs (On-site reed removal) R 150 000 

Equipment and tools (e.g. waders, life jackets, shovels and wheelbarrows, slashers)   R 100 000 

Oversight (Site supervision work, compilation of progress reports R 150 000 

Year 3  

Intervention Measure Total Costs 

Labour Costs (On-site reed removal) R 60 000 

Equipment and tools (e.g. waders, life jackets, shovels and wheelbarrows, slashers)   R 30 000 

Oversight (Site supervision work, compilation of progress reports R 50 000 

Over 30 Years (Rehabilitation conducted once after 3 years) 

Intervention Measure Total Cost 

Labour Costs (On-site reed removal) R 600 000 

Equipment and tools (e.g. waders, life jackets, shovels and wheelbarrows, slashers)   R 300 000 

Oversight (Site supervision work, compilation of progress reports R 500 000 

Offset Total (Initial Intervention + On-going, over 30 years) (exc. Vat) R 1, 800, 000.   

 

 CONCLUSION   

Scientific Aquatic Services (SAS) was appointed in 2019 to conduct a freshwater ecological 

assessment as well as a hydropedological investigation for the proposed co-disposal facility 

at the existing Glencore’s Thorncliffe Chrome Mine, near Steelpoort within Limpopo Province. 

This report was a follow up report (Phase 2) from the initial phase 1 report and includes site 

specific rehabilitation plans for the target offset, location of the offset areas and specific 

budgetary requirements for the offset initiative.   

Based on the findings of this offset requirements assessment the need for an offset have been 

determined, and the recommended offset alternatives have been identified and presented by 
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the specialist in order to allow the proponent and relevant authorities to make an informed 

decision should the relevant authorities insist on an offset being implemented.  

The Groot Dwars River has been impacted by various activities such as agriculture and 

mining, and despite this it is considered to be ecologically important from the perspective that 

it provides faunal migratory corridors, breeding and foraging habitat, and contributes to the 

functioning of downstream systems, as well as maintenance of key hydraulic processes within 

the assessment area (such as flood attenuation). In addition to this, given the location of the 

mining entities in relation to the freshwater system, it is considered important for the provision 

of water for economic use.  

Given the above, rehabilitation activities on the Groot Dwars river are considered very 

important for ensuring that the system is able to continue providing ecological services as 

outlined above. This is not only for the Groot Dwars river itself but for important downstream 

water resources such as the Dwars river and the Steelpoort River which is a key resource for 

communities in the areas.   
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Table A1: Desktop data relating to the character of watercourse within the focus area and surrounding region. 

Aquatic ecoregion and sub-regions in which the Focus Area is located National Biodiversity Assessment (2018): South African Inventory of Inland Aquatic Ecosystems (SAIIAE) 

Ecoregion  Eastern Bankenveld 
The artificial wetland features identified by the NFEPA Database are classified as a dam and a large reservoir according 
to the NBA 2018: SAIIAE Dataset. The Groot-Dwars River is situated approximately 840m north-north east of the Focus 
Area. According to the NBA 2018: SAIIAE Dataset the Groot-Dwars River is largely modified (Class D), poorly protected 
(Ecosystem Protection Level) and critically endangered (Ecosystem Threat Status) (Figure 4). 

Catchment Olifants North 

Quaternary Catchment B41G 

WMA Olifants 

subWMA  Steelpoort 

Detail of the Focus Area in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Detail of the Focus Area in terms of the Limpopo Conservation Plan V2 (2013) (Figure 5) 

According to the Limpopo C-Plan, the majority (90%) of the Focus Area falls within a Category 1 Critical Biodiversity 
Area (CBA). These are irreplaceable areas required to meet biodiversity pattern and/or ecological processes targets 
and no alternative sites are available to meet these targets. The remaining portion (10%) in the far north of the Focus 
Area is classified as a Category 2 Ecological Support Area (ESA). These are areas with no natural habitat that are 
important for meeting ecological processes. 

FEPACODE  

The Focus Area is located within a sub quaternary catchment classified as a FEPA 
catchment. River Freshwater Ecosystem Priority Areas (FEPA) achieve biodiversity 
targets for river ecosystems and threatened fish species and were identified by the 
NFEPA project in rivers that are currently in a good condition (A or B ecological category). 
Although the FEPA status applies to the actual river reach, surrounding land and smaller 
stream network needs to be managed in a way that maintains the good condition of the 
river reach.  

Ecological Status of the most proximal sub-quaternary reach (DWS, 2014) (Figure 6) 

Sub-quaternary reach B41G – 00674 (Groot-Dwars River) 

Proximity to the Focus Area 
Approximately 840m north east and downstream of the 
Focus Area. 

NFEPA Wetlands 
(Figure 3) 

According to the NFEPA Database there are no wetland features situated within the 
Focus Area, however there are two artificial unchanneled valley bottom wetlands 
indicated within the south eastern portion of the investigation area. According to the 
NFEPA Database these wetlands are considered heavily to critically modified (Class Z3). 
Based on digital satellite imagery these artificial features are process water dams 
associated with the mine and are not natural features.  

Assessed by expert? Yes 

PES Category Median Largely Modified (Class D) 

Mean Ecological Importance (EI) Class High 

Mean Ecological Sensitivity (ES) Class Very High 

Stream Order 2 

Wetland 
Vegetation Type  

The Focus Area falls within the Central Bushveld Group 1 considered Critically 
Endangered, Mbona et al. (2015).  

Default Ecological Class (based on median PES and 
highest EI or ES mean) 

Very High (Class A) 

NFEPA Rivers 
(Figure 3) 

According to the NFEPA Database the Groot-Dwars River is situated approximately 
840m north-north east of the Focus Area. The Groot-Dwars River is classified as a FEPA 
river and according to the PES 1999 Classification and the NFEPA Database the river is 
largely natural (Class B). 

Dominant characteristics of the Eastern Bankenveld (9.03) Ecoregion Level 2 (Kleynhans et al., 2007) 

Dominant primary terrain morphology Closed Hills, Mountains; moderate and high relief 

Primary vegetation types  Mixed Bushveld 

Importance of the Focus Area according to the Mining and Biodiversity Guidelines (2013). 
Altitude (m a.m.s.l) 500 to 2300 

MAP (mm) 400 to 700 

The entire Focus Area falls within an area considered to be of Highest Biodiversity Importance. Highest 
Biodiversity Importance areas include areas where mining is not legally prohibited, but where there is a very high 
risk that due to their potential biodiversity significance and importance to ecosystem services (e.g. water flow 
regulation and water provisioning) that mining projects will be significantly constrained or may not receive 
necessary authorisations.  

Coefficient of Variation (% of MAP) 20 to 34 

Rainfall concentration index 55to 64 

Rainfall seasonality Early summer 

Mean annual temp. (°C) 14 to 22 

Winter temperature (July) (°C) 2 to 20 

Summer temperature (Feb) (°C) 12 to 30 

Median annual simulated runoff (mm) 20 to 150 

CBA = Critical Biodiversity Area; CESA = Critical Ecological Support Area; CR = Critically Endangered; EI = Ecological Importance; ES = Ecological Sensitivity; ESA = Ecological Support Area; EN = Endangered; 
m.a.m.s.l = Metres above mean sea level; MAP = Mean Annual Precipitation; NFEPA = National Freshwater Ecosystem Priority Area; OESA = Other Ecological Support Area; PES = Present Ecological State; WMA 
= Water Management Area.  
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Figure A1: The Groot-Dwars River and artificial wetland features associated with the Focus Area and investigation area as indicated by NFEPA, 2011. 



SAS 202125 March 2021

 

 
84 

 

Figure A2: Wetland and river features associated with the Focus Area and investigation area, according to the National Biodiversity Assessment: 
South African Inventory of Inland Aquatic Ecosystems (NBA: SAIIAE, 2018). 
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Figure A3: Critical Biodiversity Areas and Ecological Support Areas associated with the Focus Area according to the Limpopo Conservation Plan 
V2 (2013). 
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Figure A4: Relevant Sub-Quaternary Catchment Reach (SQR) associated with the Focus Area and investigation area. 
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Ecological status of sub-quaternary catchments [Department of Water and Sanitation 

(DWS) Resource Quality Services (RQS) PES/EIS database] 

The PES/EIS database, as developed by the DWS RQIS department, was utilised to obtain 

additional background information for the proposed co-disposal facility. The information from 

this database is based on information at a sub-quaternary catchment reach (SQR) level. 

Descriptions of the aquatic ecology is based on information collated by the DWS RQIS 

department from available sources of reliable information, such as SA River Health 

Programme (RHP) sites, Ecological Water Requirements (EWR) sites and Hydro Water 

Management system (WMS) sites.  

 

Key information on background conditions associated with the proposed co-disposal facility 

activities, as contained in this database and pertaining to the PES, Ecological Importance (EI) 

and Ecological Sensitivity (ES) for the SQR (B41G – 00674) Groot-Dwars River is tabulated 

in Table 2 and indicated in Figure A4 above.  

 

The following fish species have previously been collected from or are expected at the SQR 

monitoring point (B41G – 00674) Groot-Dwars River; 

Ampilius uranoscopus Chiloglanis pretoriae Labeobarbus marequensis 

Enteromius neefi Clarias gariepinus Oreochromis mossambicus 

Enteromius trimaculatus Labeo cylindricus Pseudocrenilabrus philander 

Enteromius unitaeniatus Labeo molybdinus Tilapia sparrmanii 

 

The EI data for SQR the Groot-Dwars River (B41G – 00674) indicates that the following 

macro-invertebrate taxa are expected to occur at this site: 

Ancylidae         Gomphidae  Oligochaeta  

Athericidae Gyrinidae          Perlidae 

Baetidae >2 Sp   Heptageniidae Philopotamidae 

Belostomatidae Hydracarina Planorbinae 

Caenidae                 Hydraenidae Pleidae 

Ceratopogonidae  Hydrometridae Potamonautidae         

Chironomidae  Hydropsychidae 2 Sp    Psephenidae 

Chlorocyphidae Hydroptilidae Simuliidae  

Coenagrionidae Leptoceridae     Tabanidae   

Corixidae  Leptophlebiidae Tipulidae 

Culicidae Libellulidae Tricorythidae 

Dytiscidae  Naucoridae  Turbellaria 

Elmidae/Dryopidae Nepidae Veliidae/Mesoveliidae 

Gerridae Notonectidae   
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Table A2: Summary of the ecological status of the sub-quaternary catchment (SQ) reach Groot-
Dwars River (B41G – 00674) based on the DWS RQS PES/EIS database. 

Synopsis (SQ reach Groot-Dwars River (B41G – 00674)) 

PES1 category 
median 

Mean EI2 class Mean ES3 class Length Stream order Default EC4 

D (Largely 
Modified) 

High Very high 11,84 2 A (Very high) 

PES details 

Instream habitat continuity MOD Moderate Riparian/wetland zone MOD Moderate 

RIP/wetland zone continuity MOD Moderate Potential flow MOD activities Large 

Potential instream habitat MOD activities Large 
Potential physico-chemical MOD 
activities 

Large 

EI details 

Fish spp/SQ 12.00 Fish average confidence 5.00 

Fish representivity per secondary class Moderate Fish rarity per secondary class High 

Invertebrate taxa/SQ 41 Invertebrate average confidence 4.17 

Invertebrate representivity per secondary 
class 

High 
Invertebrate rarity per secondary 
class 

High 

EI importance: riparian-wetland-instream 
vertebrates (excluding fish) rating 

Very High Habitat diversity class Moderate 

Habitat size (length) class Low Instream migration link class High 

Riparian-wetland zone migration link High 
Riparian-wetland zone habitat 
integrity class 

High 

Instream habitat integrity class Moderate 

Riparian-wetland natural 
vegetation rating based on 
percentage natural vegetation in 
500m  

Very High 

Riparian-wetland natural vegetation rating based on expert rating  Low 

ES details 

Fish physical-chemical sensitivity 
description 

Very High Fish no-flow sensitivity Very High 

Invertebrates physical-chemical sensitivity 
description 

Very High Invertebrates velocity sensitivity Very High 

Riparian-wetland-instream vertebrates (excluding fish) intolerance water level/flow changes description Very High 

Stream size sensitivity to modified flow/water level changes description High 

Riparian-wetland vegetation intolerance to water level changes description Low 

1 PES = Present Ecological State; confirmed in database that assessments were performed by expert assessors; 
2 EI = Ecological Importance; 
3 ES = Ecological Sensitivity 
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APPENDIX B 

 

WETLAND OFFSET CALCULATOR: PRELIMINARY GUIDANCE 
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Functional Value Calculation 

a. Assessing Residual Impact to Wetland Functioning 

 

An assessment of the loss in the functional value provided by the wetland is necessary to determine 

wetland functionality targets. To undertake this assessment, appropriate assessments such as WET-

Health (Macfarlane et. al., 2008) and WET-Ecoservice (Kotze et al., 2007) were used to obtain an 

indication of the functional value of the wetland (i) prior to and (ii) post-development. Functional “hectare 

equivalents” were then calculated by multiplying the change in functional value (%) by the wetland area.  

 

The change in functional value was expressed as a percentage (%). Given that wetland condition is 

typically expressed as a value from 0-10, a table has been provided to illustrate the relationship between 

a typical condition score and functional value (%). To calculate the change in functional value, the post-

development score was simply subtracted from the pre-development score and expressed as a 

percentage (%). The resultant score was then multiplied by wetland area to obtain a measure of the 

loss in the functional value. 

Table A.1: Descriptions of the A – F ecological categories. 

HEALTH 
CATEGORY 

DESCRIPTION 
Condition 
Score 

Functional 
Value (%) 

A Unmodified, natural. 0 – 0.9 90 - 100% 

B 
Largely natural with few modifications.  A slight change in ecosystem 
processes is discernible and a small loss of natural habitats and biota may 
have taken place. 

1 – 1.9 80 - 90% 

C 
Moderately modified.  A moderate change in ecosystem processes and loss 
of natural habitats has taken place but the natural habitat remains 
predominantly intact 

2 – 3.9 
 

60 - 80% 

D 
Largely modified. A large change in ecosystem processes and loss of natural 
habitat and biota and has occurred. 

4 – 5.9 40 - 60% 

E 
The change in ecosystem processes and loss of natural habitat and biota is 
great but some remaining natural habitat features are still recognizable. 

6 – 7.9 20 - 40% 

F 
Modifications have reached a critical level and the ecosystem processes have 
been modified completely with an almost complete loss of natural habitat and 
biota.   

8 – 10 0 - 20% 

 

b. Calculating Functional Offset Ratios 

 

In situations where the loss of wetland functioning is particularly significant due to local or regional 

circumstances, there may be a motivation to increase offset requirements by applying a ratio to 

functional offset targets. Undertaking this assessment requires a sound understanding of the catchment 

context and the importance of wetlands in meeting water resource management objectives. Typically, 

a 1:5 ratio is applicable. 

 

c. Calculation of Final Functional Offset Target 

 

Calculation of the final functional offset target was done by multiplying the development impact 

(expressed as functional hectare equivalents) by any applicable offset ratio. 

 

Determining Ecosystem Conservation Targets 

 

a. Assessing Residual Impacts to Wetland Habitat 

 

An assessment of the impact that wetland loss will have on wetland habitat and the ability to meet 
wetland conservation targets is necessary to determine ecosystem protection requirements. To 
undertake this assessment, the vegetation module of WET-Health was used to assess habitat 
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intactness (condition) of the wetland (i) prior to and (ii) post-development. The residual impact was then 
calculated by comparing the pre- and post-impact scenarios.   
 
The selected habitat intactness measure was expressed as a percentage (%). A wetland supporting 
completely natural habitat would therefore score 100% while a wetland that has been completely 
destroyed and lacks any natural habitat would score 0%. To calculate the change in functional value, 
the post-development score was subtracted from the pre-development score. The resultant score was 
then multiplied by wetland area to obtain a measure of the loss in wetland habitat. 
 

b. Calculating Ecosystem Conservation Ratios 
 
Ecosystem conservation ratio was calculated based on a suite of wetland characteristics that are 
regarded as important in determining conservation value. These include (i) ecosystem status; (ii) 
regional and national conservation context and (iii) local site attributes. The ecosystem status multiplier 
acts as the starting point but should be adjusted downwards where the wetland has not been prioritised 
at regional or national level and where local site attributes that affect biodiversity value are sub-optimal.   

 
c. Calculating Final Ecosystem Conservation Targets 
 
The ecosystem conservation ratio was first calculated by calculating a weighted average of the (i) 
Ecosystem Status Multiplier; (ii) Regional and National Context Multiplier and (iv) Local Context 
Multiplier. The final ecosystem conservation target (expressed as habitat hectare equivalents) was then 
calculated by multiplying the development impact by the ecosystem conservation ratio. 
 

Calculating Species Conservation Targets 
 
In the case that threatened or protected faunal or floral species is present on the site for which an offset 
is required the species conservation targets needs to be determined in order to set appropriate species 
targets. The wetland features that will be lost due to the proposed runway re-alignment are not 
considered important in terms of species of conservation concern therefore the calculation was not 
included in the assessment.  
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APPENDIX C 

Wetland offset calculations for wetland lost as a result of he 

proposed co-disposal facility 
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Table C1: Functional area equivalents calculated for the Unchanneled Valley Bottom Wetland affected by the proposed co-disposal facility. 

Wetland Functionality Targets 

     

Im
p

ac
t 

A
ss

es
sm

en
t Prior to development 

Wetland size (ha) 0,28 

Functional value (%) 99,4 

Post development 
Functional value (%) 0 

Change in functional value (%) 99,4 

Key Regulating and Supporting Services Identified  Flood Attenuation 

Development Impact (Functional hectare equivalents) 0,3 

O
ff

se
t 

ca
lc

u
la

ti
o

n
 

Offset Ratios 

Triggers for potential adjustment in exceptional circumstances None 

Functional Importance Ratio 1,0 

Functional Offset Target  (Functional hectare equivalents) 0,3 
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Table C2: Ecosystem Conservation Targets for the Unchanneled Valley Bottom Wetland affected by the proposed co-disposal facility. 

Ecosystem Conservation Targets 

     

Im
p

ac
t 

A
ss

es
sm

en
t 

Prior to 
development 

Wetland size (ha) 0,28 

Habitat intactness (%) 99 

Post 
development 

Habitat intactness (%) 0 

Change in habitat intactness (%) 99 

Development Impact (Habitat hectare equivalents) 0.2772 

D
et

er
m

in
in

g
 o

ff
se

t 
ra

ti
o

s 

Ecosystem 
Status 

Wetland Vegetation Group (or  type based on local classification) Central Bushveld Group 1 

Threat status of wetland   
  

Threat status CR 

Threat status Score 15 

Protection level of wetland 
Protection level   Not Protected 

Protection level Score 2 

Ecosystem Status Multiplier 30 

Regional and 
National 

Conservation 
context 

Priority of wetland as defined in Regional and National Conservation Plans Not specifically identified as important 0,5 

Regional & National Context Multiplier 0,5 

Local site 
attributes 

Uniqueness and importance of biota present in the wetland Moderate biodiversity value 0,75 

Buffer zone integrity (within 500m of wetland) Buffer compatibility score 1 

Local connectivity Low connectivity 0,5 

Local Context Multiplier 0,8 

  Ecosystem Conservation Ratio 11,63 

O
ff

se
t 

C
al

cu
la

ti
o

n
 Development Impact (Habitat hectare equivalents) 0,3 

Ecosystem Conservation Ratio 11,6 

Ecosystem Conservation Target (Habitat hectare equivalents) 3,2 
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APPENDIX D 

Landscaping and Planting Plan 
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Figure D1: Landscaping and Plant Species Plan.  


