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EXECUTIVE SUMMARY 

Scientific Aquatic Services (SAS) was appointed to undertake a Present Ecological State (PES) and 
Ecological Importance and Sensitivity (EIS) analysis of the wetland resources as part of the 
environmental assessment and authorisation process for Phase 1 of the proposed ATHA Yzermyn 
underground coal mine in the Mpumalanga Province (hereinafter referred to as the ‘study area’). The 
study area is located west of the R543, approximately 20km north east of the town Wakkerstroom and 
13km south west of Dirkiesdorp.  
 
A full faunal, floral and wetland ecological assessment as part of the environmental assessment and 
authorisation process for the proposed ATHA Yzermyn Coal Project was conducted by Natural 
Scientific Services (NSS) in June 2013. An additional faunal, floral and wetland ecological 
assessment was conducted for the discard dump related to the proposed ATHA Yzermyn Coal Project 
by SAS in December 2013. A further site assessment was conducted by SAS in May 2014 in order to 
verify, refine and extend the wetland delineations and define the Present Ecological State (PES) as 
well as the Ecological Importance and Sensitivity (EIS) of the wetland systems identified within the 
greater mining area. Emphasis was placed on wetlands identified within close proximity of the 
proposed surface infrastructure footprint. It should be noted that the wetlands within the north-eastern 
portion of the study area, forming Phase 2 of the proposed mining project, were not assessed. An 
impact assessment on the wetland resources of the proposed development was undertaken to 
determine the significance of the perceived impacts on the receiving environment. In addition, 
mitigatory measures were developed which aim to minimise the impacts, followed by an assessment 
of the significance of the impacts after mitigation, assuming that they are fully implemented. 
 
Specific outcomes required from this report in terms of the wetland assessment include the following: 

 Identify Management Units within the study area according to Hydrogeomorphic (HGM) units 
following the guidelines in the Classification System for Wetlands and other Aquatic Ecosystems 
in South Africa. User Manual: Inland Systems (Ollis et al., 2013); 

 Delineate all wetland resources and riparian zones within the study area according to the 
guidelines as defined by (DWA, 2005); 

 Determine function and service provision of wetland systems according to the method supplied 
by Kotze et al (2009); 

 Define the wetland health of the systems within the study area according to the resource directed 
measures guideline described by Macfarlane et al. (2008) and thereby define the Present 
Ecological State (PES) of the wetland resources to be affected by the proposed mining 
expansion;  

 Define the wetland Ecological Importance and Sensitivity (EIS) and Recommended Ecological 
Category (REC) for the wetland systems (DWA, 1999);  

 Consider potential impacts on the wetland habitat and the ecological communities likely as a 
result of the proposed development; and 

 Present management and mitigation measures in order to minimise the impacts that the 
proposed expansion will have on the wetland resources in line with the mitigation Hierarchy, as 
defined by the DEA et al. (2013), followed by an assessment of the significance of the impacts 
after mitigation, assuming that they are fully implemented. 

 

The following general conclusions were drawn upon completion of the literature review: 

The study area falls within the Highveld and Eastern Escarpment Mountains Aquatic Ecoregions and 
is located within the W51A quaternary catchment. The major river resource in the quaternary 
catchment is the Assegaai River. According to the ecological importance classification for the W51A 
quaternary catchment (Kleynhans, 1999) the system can be classified as a “highly sensitive” system. 
The National Freshwater Ecosystem Priority Areas (NFEPA) (2011) databases were consulted to 
define the ecology of the wetland or river systems within the study area that may be of ecological 
importance. Aspects applicable to the study area and surroundings are presented below: 
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 The Water Management area (WMA) for the study area is the Usutu to Mhlathuze WMA. The 
subWMA indicated for the study area is the Upper Usutu subWMA. 

 The Assegaai River is the major drainage feature into which the wetland systems within the study 
area drain, and is indicated by Kleynhans (1999) as a Class C (moderately modified); however 
the NFEPA dataset indicates this river resource to be a Class B (largely natural). The Class B 
status of the system indicates that the system is more intact than initially defined by Kleynhans 
(1999). However with the NFEPA database being more recent the NFEPA classification can be 
considered more appropriate 

 The subWMA is considered a Fish FEPA and is thus important in terms of translocation, 
sanctuary and relocation zones for fish identified as threatened species, although it is deemed to 
have less importance in terms of fish sanctuaries, rehabilitation and corridors.  

 The NFEPA database identifies six wetlands within the north-east portion of the study area in the 
vicinity of the second phase of the proposed mining project, but does not identify wetlands within 
the remaining portion of the study area which was the focus of this investigation. Aspects 
applicable to the wetlands identified by NFEPA within the study area are discussed below: 

 According to the NFEPA database the wetlands identified within the north-east portion of the 
study area are considered to be in PES Category A/B condition (natural or good).  

 The NFEPA database classified 6 wetlands within the study area as a WETFEPA. Wetland 
FEPAs currently in an A or B ecological condition should be managed to maintain their good 
condition. Those currently in a condition lower than A or B should be rehabilitated to the best 
attainable ecological condition; 

 Wetlands within the study area were ranked according to general importance. All the wetlands 
identified by NFEPA were ranked as ‘2’, i.e. wetlands within a sub quaternary catchment identified 
by experts at the regional review workshop as containing wetlands of biodiversity importance, with 
valid reasons documented. The study area falls within a portion of the sub-quaternary catchment 
that has sightings or breeding areas for threatened Bugeranus carunculatus (Wattled Crane), 
Balearica pavonina (Grey Crowned Crane) and Anthropoides paradiseus (Blue Crane). 

 No wetlands identified by NFEPA within the study area or the quaternary catchment fall within 
500m of an IUCN threatened frog point locality, or intersect with a RAMSAR wetland. The nearest 
RAMSAR wetland is Seekoeivlei Nature Reserve in the Free State Province, located 
approximately 70km south west of the study area. Therefore it is highly unlikely that the proposed 
mining activities will impact on this specific RAMSAR site; 

 The WetVeg group identified within the study area is the Mesic Highveld Grassland Group 8; 
classified as “least threatened”. 

 

The following general conclusions were drawn upon completion of the wetland field assessment: 

Wetland systems within the study area were categorised with the use of the Classification System for 
Wetlands and other Aquatic Ecosystems in South Africa (Ollis, 2013). Four major wetland systems 
were identified, and within these systems three basic hydrogeomorphic (HGM) units were identified, 
namely rivers, channelled valley bottom wetlands associated with these rivers, and hillslope seep 
HGM units. The channelled valley bottom and hillslope seep wetlands were then assessed to 
determine importance in terms of function and service provision as well as PES, and EIS of the 
systems. The points below summarise the key findings: 
 
 The channelled valley bottom wetlands obtained scores placing them in a PES Category A 

(natural, unmodified).  
 The levels of ecological and socio-cultural service provision by these wetlands is considered to 

be moderately high; 
 The channelled valley bottom wetlands are considered to be of a high ecological importance and 

sensitivity and obtained scores which placed them in an EIS Category A; 
 These wetlands must be maintained in their current PES; thus were assigned an REC Category 

A. 
 The hillslope seep wetlands obtained scores which placed them in a PES Category A, although 

they have undergone limited modification as a result of historical agricultural practices; 
 The hillslope seep wetlands are considered to provide slightly lower levels of ecological and 

socio-cultural services in comparison to the channelled valley bottom wetlands; nonetheless a 
score was obtained which places them in the moderately high category; 
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 Due to the localised impacts on the hillslope seep wetlands, overall they are considered to be 
significantly less sensitive to modification when compared to the channelled valley bottom 
wetlands. The hillslope seep wetlands were not assessed separately in the EIS assessment. 

 The hillslope seep wetlands were assigned an REC B; these wetlands should not be permitted to 
deteriorate any further. 

 
The following general conclusions were drawn upon completion of the Impact Assessment: 
Based on the impact assessment undertaken and in consideration of the proposed mine plan it is 
evident that there are three main impact categories that may affect the wetland ecology of the study 
area. In the consideration of mitigation it is assumed that a high level of mitigation takes place but 
which does not lead to prohibitive costs. From the summary of the results of the impact assessment, it 
is evident that prior to mitigation, impacts on wetland habitat and loss of ecological structure during 
the construction, operational and closure phases are considered to be of a medium-high level, whilst 
impacts arising from all three phases on wetland functionality and ecological service provision and on 
wetland hydrological function, are deemed to be of a high level. Should mitigation measures as 
stipulated in this report be strictly implemented, the impacts associated with the construction phase 
may be reduced to medium-low or medium-high levels, depending on the proximity of wetlands to the 
activities. Operational impacts are deemed to be of medium-high levels, whilst the impacts of closure 
are still considered to be of a high level. These levels are summarised in the tables below. 

 

A summary of the results obtained from the assessment of wetland ecological impacts arising 
from operational activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley Bottom  Medium-High Medium-Low 

Hillslope Seep  Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley Bottom  High Medium-High 

Hillslope Seep  High Medium-High 

3: Impacts on wetland hydrological function Channelled Valley Bottom  High Medium-Low 

Hillslope Seep High Medium-Low 

 

A summary of the results obtained from the assessment of wetland ecological impacts arising 
from operational activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley Bottom  Medium-High Medium-Low 

Hillslope Seep  Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley Bottom  High Medium-High 

Hillslope Seep High Medium-High 

3: Impacts on wetland hydrological function Channelled Valley Bottom  High Medium-Low 

Hillslope Seep  High Medium-Low 

 

A summary of the results obtained from the assessment of wetland ecological impacts arising 
from decommissioning / closure activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley Bottom  Medium-High Medium-Low 

Hillslope Seep  Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley Bottom  High High 

Hillslope Seep High High 

3: Impacts on wetland hydrological function Channelled Valley Bottom  High High 

Hillslope Seep High High 
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The ATHA Yzermyn Coal Project is located within an extremely sensitive area containing extensive 
wetlands which are presently in very good condition. Based on the site conditions, it is unlikely that 
sufficient space outside of wetland areas will be available to place mining infrastructure at a location 
which allows for feasible access to the resource. Therefore, on this basis, should the project proceed 
it will have a very high impact on the wetland ecology of the local area. The potential for post-closure 
decant of water from the underground mine void via the adit and/or unsealed exploration boreholes 
(Delta H, 2014) is of particular concern, as this will have a long term effect on surface water quality of 
not only on the wetlands within the study area, but also on aquatic resources within the greater 
catchment with special mention of the Assegaai River. Should it be considered economically feasible 
to treat the decant water post-closure until water quality stabilizes, which could take many decades, to 
pre-mining water quality standards in such a way as to support the post closure land use, which is 
envisaged to be protected wilderness, the project would be considered feasible. It is highly 
recommended that should it be deemed appropriate to mine the resource, the coal washing plant and 
associated discard dump should be located in an area further afield where there is sufficient space to 
locate the plant beyond the boundaries of wetland resources and their associated buffers. Should this 
not be feasible extensive measures to prevent discharge and seepage including liner systems, cutoff 
trenches and dewatering boreholes should be investigated and implemented to minimize seepage to 
the receiving environment to the minimum. In addition the infrastructure required to access the 
resource must be kept to the absolute minimum. Furthermore, extensive mitigation must be applied 
during the construction and operational phases of the project to ensure that no impact takes place 
beyond the surface infrastructure footprint. In this regard particular mention is made of the 
management of surface water and the dirty water area of the mine footprint. Exceptionally strict 
monitoring throughout the life of the mine and post-closure is required in order to ensure the health 
and functioning of the wetlands is retained, and monitoring data must be utilised to proactively 
manage any identified emerging issues. The rehabilitation of the infrastructure during closure of the 
mine must take place in such a way as to ensure that the post closure land use objectives are met, 
which is envisaged to be protected wilderness. The wetland resources will therefore need to be 
rehabilitated in such a way as to support the larger wetland systems at the same level as those 
evident in the pre-mining condition. In order to meet this objective rehabilitation will need to be well 
planned and a suitably qualified wetland ecologist must form part of the closure and rehabilitation 
project team to guide the rehabilitation and closure objectives of the mine. 
 
Based on the findings of this study, it is the opinion of the ecologists that the project is 
regarded as having extremely high impacts; unless it is considered economically feasible to 
treat the decant water post-closure until water quality stabilizes, which could take many 
decades, to pre-mining water quality standards in such a way as to support the post closure 
land use, which is envisaged to be protected wilderness. 
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1 INTRODUCTION 

1.1 Background  

Scientific Aquatic Services (SAS) was appointed to undertake a Present Ecological State 

(PES) and Ecological Importance and Sensitivity (EIS) analysis of the wetland resources as 

part of the environmental assessment and authorisation process for Phase 1 of the proposed 

ATHA Yzermyn underground coal mine in the Mpumalanga Province (hereinafter referred to 

as the ‘study area’). The study area is located west of the R543, approximately 20km north 

east of Wakkerstroom town and 13km south west of Dirkiesdorp.  

 

A full faunal, floral and wetland ecological assessment as part of the environmental 

assessment and authorisation process for the proposed ATHA Yzermyn Coal Project was 

conducted by Natural Scientific Services (NSS) in June 20131. An additional faunal, floral 

and wetland ecological assessment was conducted for the discard dump related to the 

proposed ATHA Yzermyn Coal Project was conducted by SAS in December 20132. A further 

site assessment was conducted by SAS in May 2014 in order to verify, refine and extend the 

wetland delineations and define the Present Ecological State (PES) as well as the Ecological 

Importance and Sensitivity (EIS) of the wetland systems identified within the greater mining 

area. Emphasis was placed on wetlands identified within close proximity of the proposed 

surface infrastructure footprint. It should be noted that the wetlands within the north-east 

portion of the study area, forming Phase 2 of the proposed mining project, were not 

assessed. An impact assessment on the wetland resources of the proposed development 

was performed to determine the significance of the perceived impacts on the receiving 

environment. In addition, mitigatory measures were developed which aim to minimise the 

impacts, followed by an assessment of the significance of the impacts after mitigation, 

assuming that they are fully implemented. 

 

This report, after consideration and the description of the ecological integrity of the proposed 

development, must guide the Environmental Assessment Practitioner (EAP), regulatory 

authorities and developing proponent, by means of the presentation of results and 

recommendations, as to the ecological viability of the proposed development activities. 

                                                 

1 Yzermyn Baseline and Impact Assessment – Section E: Wetland Assessment, prepared for WSP by Natural Scientific Services (NSS). July 2013 

2 Faunal, Floral And Wetland Ecological Assessment As Part Of The Environmental Assessment And Authorisation Process For A Proposed Discard Dump 
As Part Of The Yzermyn Mining Project, Mpumalanga Province, prepared for EcoPartners, February 2014. 
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Figure 1: Locality of the study area depicted on satellite imagery in relation to surrounding areas. 
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Figure 2: 1:50 000 Topographic map depicting the location of the study area in relation to surrounding areas. 
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1.2 Scope 

The purpose of this report is to provide a summary of the wetland zone delineation, PES and 

function as part of the Environmental Assessment and authorisation process for the ATHA 

Yzermyn Coal Project in order to inform the Environmental Assessment Practitioners (EAP) 

as well as the proponent and relevant authorities as to the best use of the resources in the 

area and in order to ensure that adequate impact mitigation is implemented into the project 

plan, should the proposed mining development proceed. 

 

Specific outcomes required from this report in terms of the wetland assessment include the 

following: 

 Identify Management Units within the study area according to Hydrogeomorphic 

(HGM) units following the guidelines in the Classification System for Wetlands and 

other Aquatic Ecosystems in South Africa. User Manual: Inland Systems (Ollis et al., 

2013); 

 Delineate all wetland resources and riparian zones within the study area according to 

the guidelines as defined by (DWA, 2005); 

 Determine function and service provision of wetland systems according to the 

method supplied by Kotze et al (2009); 

 Define the wetland health of the systems within the study area according to the 

resource directed measures guideline described by Macfarlane et al. (2008) and 

thereby define the Present Ecological State (PES) of the wetland resources to be 

affected by the proposed mining expansion;  

 Define the wetland Ecological Importance and Sensitivity (EIS) and Recommended 

Ecological Category (REC) for the wetland systems (DWA, 1999);  

 Consider potential impacts on the wetland habitat and the ecological communities 

likely as a result of the proposed development; and 

 Present management and mitigation measures in order to minimise the impacts that 

the proposed expansion will have on the wetland resources in line with the mitigation 

Hierarchy, as defined by the DEA et al. (2013), followed by an assessment of the 

significance of the impacts after mitigation, assuming that they are fully implemented. 

 

1.3 Indemnity and Terms of Use of this Report 

The findings, results, observations, conclusions and recommendations presented in this 

report are based on the author’s best scientific and professional knowledge as well as 

available information. The report is based on survey and assessment techniques which are 
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limited by time and budgetary constraints relevant to the type and level of investigation 

undertaken.  

 

SAS cc and its staff reserve the right to modify aspects of the report including the 

recommendations if and when new information may become available from ongoing 

research or further work in this field, or pertaining to this investigation. 

 

Although SAS cc exercises due care and diligence in rendering services and preparing 

documents, SAS cc accepts no liability and the client, by receiving this document, 

indemnifies SAS cc and its directors, managers, agents and employees against all actions, 

claims, demands, losses, liabilities, costs, damages and expensed arising from or in 

connection with services rendered, directly or indirectly by SAS cc and by the use of the 

information contained in this document. 

 

This report must not be altered or added to without the prior written consent of the author. 

This also refers to electronic copies of this report which are supplied for the purposes of 

inclusion as part of other reports, including main reports. Similarly, any recommendations, 

statements or conclusions drawn from or based on this report must make reference to this 

report. If these form part of a main report relating to this investigation or report, this report 

must be included in its entirety as an appendix or separate section to the main report. 

 

1.4 Legislative Requirements  

1.4.1 Minerals and Petroleum Resource Development Act (MPRDA) (Act 28 of 

2002) 

The obtaining of a New Order Mining Right (NOMR) is governed by the MPRDA.  The 

MPRDA requires the applicant to apply to the DMR for a NOMR which triggers a process of 

compliance with the various applicable sections of the MPRDA. The NOMR process requires 

environmental authorisation in terms of the MPRDA Regulations and specifically requires the 

preparation of a Scoping Report, an Environmental Impact Assessment (EIA) and 

Environmental Management Programme (EMP), and a Public Participation Process. 

 

According to the Department of Environmental Affairs (DEA) et al. (2013) there are 6 key 

principles which should guide decision making with regards to any development. The six 

principles are defined as follows: 
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1. Apply the Law: the utilisation of the law will be viewed as the minimum requirement in 

ensuring biodiversity compliance attention will be given to all applicable legislation 

across government sectors including the Department of Water Affairs (DWA), the 

Department of Environmental Affairs and tourism (DEAT) and the DMR.  

 

2. Utilise best available biodiversity information: a wealth of information is available on 

South African biodiversity with sources of information coming from digital databases, 

spatial (GIS based) databases as well as extensive literature and technical reports. All 

these sources allow improved execution of biodiversity assessment projects from 

inception to finalisation and practical implementation. Specific mention is made of 

sources of information such as the SANBI GIS databases. During the consultation of 

desktop information, specific attention will be given to biodiversity priority areas which 

include: 

• Protected areas 

• World Heritage Sites and their legally proclaimed buffers 

• Critically endangered and endangered ecosystems 

• Critical Biodiversity Areas 

• River and wetland Freshwater Ecosystem Priority Areas (FEPAs) 

• 1km buffer of river and wetland FEPAs 

• Ramsar Sites 

• Protected area buffers 

• Transfrontier Conservation Areas (remaining areas outside of formally 

• proclaimed PAs) 

• High water yield areas 

• Coastal Protection Zone 

• Estuarine functional zones 

• Ecological support areas 

• Vulnerable ecosystems 

• Focus areas for land-based protected area expansion and focus areas or offshore 

protection. 

 

The results of desktop assessments can then be used to categorise projects and define the 

significance of the development from a biodiversity conservation point of view. According to 

the DEA et al. (2013) there are 4 categories of biodiversity importance into which any project 

could occur. The table below presents a description of each category and the implications for 

mining. The four categories can briefly be defined as: 

 Legally protected areas 
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 Areas of highest biodiversity importance  

 Areas of high biodiversity importance  

 Areas of moderate biodiversity importance 
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Table 1: Description of each category and the implications for mining  

Category Biodiversity priority areas Risk of 
mining 

Implications for mining 

A. Legally 
protected 

 Protected areas (including National Parks, Nature Reserves, World 
Heritage Sites, Protected Environments, Nature Reserves) 

 Areas declared under Section 49 of the Mineral and Petroleum 
Resources Development Act (No. 28 of 2002) 

Mining 
prohibited 

Mining projects cannot commence as mining is legally prohibited.  
Although mining is prohibited in Protected Areas, it may be allowed in 
Protected Environments if both the Minister of Mineral Resources and 
Minister of Environmental Affairs approve it.  

In cases where mining activities were conducted lawfully in protected 
areas before Section 48 of the Protected Areas Act (No. 57 of 2003) 
came into effect, the Minister of Environmental Affairs may, after 
consulting with the Minister of Mineral Resources, allow such mining 
activities to continue, subject to prescribed conditions that reduce 
environmental impacts. 

B. Highest 
biodiversity 
importance 

 Critically endangered and endangered ecosystems 

 Critical Biodiversity Areas (or equivalent areas) from provincial spatial 
biodiversity plans 

 River and wetland Freshwater Ecosystem Priority Areas (FEPAs) and a 
1 km buffer around these FEPAs 

 Ramsar Sites 

Highest risk 
for mining 

Environmental screening, environmental impact assessment (EIA) and 
their associated specialist studies should focus on confirming the 
presence and significance of these biodiversity features, and to provide 
site-specific basis on which to apply the mitigation hierarchy to inform 
regulatory decision-making for mining, water use licenses, and 
environmental authorisations.   

If they are confirmed, the likelihood of a fatal flaw for new mining project is 
very high because of the significance of the biodiversity features in these 
areas and the associated ecosystem services.  These areas are viewed 
as necessary to ensure protection of biodiversity, environmental 
sustainability, and human well-being. 

An EIA should include the strategic assessment of optimum, sustainable 
land use for a particular area and will determine the significance of the 
impact on biodiversity.  This assessment should fully take into account 
the environmental sensitivity of the area, the overall environmental and 
socio-economic costs and benefits of mining, as well as the potential 
strategic importance of the minerals to the country. 

Authorisations may well not be granted.  If granted, the authorisation may 
set limits on allowed activities and impacts, and may specify biodiversity 
offsets that would be written into license agreements and/or 
authorisations. 
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C.High 
biodiversity 
importance 

 Protected area buffers (including buffers around National Parks, World 
Heritage Sites* and Nature Reserves) 

 Transfrontier Conservation Areas (remaining areas outside of formally 
proclaimed protected areas) 

 Other identified priorities from provincial spatial biodiversity plans 

 High water yield areas 

 Coastal Protection zone 

 Estuarine functional zone 
*Note that the status of the buffer areas of World Heritage Sites is subject 
to a current intra-governmental process. 

High risk for 
mining 

These areas are important for conserving biodiversity, for supporting or 
buffering other biodiversity priority areas, and for maintaining important 
ecosystem services for particular communities or the country as a whole. 

An EIA should include an assessment of optimum, sustainable land use 
for a particular area and will determine the significance of the impact on 
biodiversity. 

Mining options may be limited in these areas, and limitations for mining 
projects are possible. 

Authorisations may set limits and specify biodiversity offsets that would be 
written into license agreements and/or authorisations. 

D.Moderate 
biodiversity 
importance 

 Ecological support areas 

 Vulnerable ecosystems 

 Focus areas for protected area expansion (land-based and offshore 
protection) 

Moderate 
risk for 
mining 

These areas are of moderate biodiversity value. 
EIAs and their associated specialist studies should focus on confirming 
the presence and significance of these biodiversity features, identifying 
features (e.g. threatened species) not included in the existing datasets, 
and on providing site-specific information to guide the application of the 
mitigation hierarchy. 

Authorisations may set limits and specify biodiversity offsets that would be 
written into license agreements and/or authorisations. 
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Figure 3: Levels of biodiversity importance in South Africa. 
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3. Relevant stakeholder engagement in the assessment and decision making 

process: biodiversity studies and plans should address the need for stakeholder 

engagement through consultation with local and provincial authorities, databases, 

reference material and where possible local and provincial experts.  

4. Environmental Impact Assessment: the ecological baseline assessment should 

include assessments of:  

 The presence of and category of biodiversity priority areas. 

 The condition of ecosystems or habitat. 

 Vegetation type and ecosystem status. 

 The presence of any species of special concern. 

 The presence of any unique or special features. 

 Important spatial components of ecological processes (e.g. ecological corridors). 

 Any known or projected trends in both biodiversity and/or ecosystem services. 

 Contextual analysis of the site/surrounding environment. 

 Ground-truthing (i.e. a baseline survey) of the biodiversity features in the affected 

area (receiving environment) is the preliminary requirement to identify environmental 

constraints. Additional detailed specialist investigations should be carried out on site 

and in the wider area as appropriate and proportional to the levels of risk and 

significance of potentially impacted biodiversity and ecosystem services. The 

assessment and evaluation must (DEA et al.  2013): 

 Take into account any Spatial Development Frameworks approved by the provincial 

environmental authorities, any Environmental Management Frameworks, bioregional 

plans and/or other biodiversity plans prepared for the affected area. 

 Enable differentiation between biodiversity priority areas and other natural areas, and 

areas where little to no natural habitat remains at a site scale. The type of biodiversity 

priority area and natural habitat remaining is important to informed application of the 

mitigation hierarchy during later phases of the project.  

 Demonstrate that it has considered all potential impacts on biodiversity - direct 

impacts (occurring at the same time and in the same place as the prospecting or 

mining itself) as well as indirect impacts (occurring beyond or downstream of the 

prospecting or mining area within the ‘area of influence’ of the activity, and/ or may 

be manifest sometime after the activity e.g., groundwater pollution, acid mine 

drainage). 

 Show that the potential impacts of this activity on biodiversity, particularly in 

biodiversity priority areas and on threatened species, have been evaluated in light of 

other similar activities that have been authorised and/ or are reasonably foreseeable 

in the area (i.e. cumulative impacts). 
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 Identify the current beneficiaries of ecosystem services, identify the biodiversity and 

ecosystems that underpin those services and any trends affecting them, and show 

that impacts on both the services and the beneficiaries have been addressed. 

Capturing the contribution of ecosystem services is important in the comparative 

evaluation of the significance of impacts (including cumulative impacts) of alternative 

development/land use activities. This requires understanding how development 

impacts on ecosystem services, who and where are the beneficiaries of those 

services who are likely to suffer a cost as a result of the activity (local communities 

and society), and evaluate the socioeconomic implications. Costs associated with the 

loss of ecosystem services should be added onto the project costs. Measures to 

mitigate impacts on ecosystem services must cover all steps of the mitigation 

hierarchy, giving particular attention to what may be irreplaceable or ‘non offsetable’ 

ecosystem services. It is essential also to take into account the mining activity’s 

dependence on ecosystem services, and the risks associated with a change in the 

quality or availability of these services during the life of the project. 

 Consider both the normal operating conditions of the mine and ancillary 

facilities/activities, as well as emergency or unplanned events (e.g. involving 

hazardous wastes, fire, toxic materials, accidental spillage of biocides, etc); the latter 

require particular mitigation and management responses that should be incorporated 

into the EMP. 

5. Provide guidelines for the implementation of robust environmental management in 

line with the mitigation hierarchy: The biodiversity assessment will aim to provide 

suitable mitigation measures in line with best practice while not exceeding costs in order 

to minimise impacts. In the contemplation of mitigation attention will be given to the 

mitigation hierarchy in order to provide mitigatory solutions in order of preference 

according to the mitigation hierarchy; 

6. Ensure and support for effective implementation: The biodiversity assessment will 

aim to provide sufficient information to allow for successful, robust biodiversity 

management in line with the mitigation hierarchy. As far as possible consultants will 

remain available for post submission consultation in an advisory capacity.  

 

1.4.2 National Environmental Management Act (Act 107 of 1998) 

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

Regulations (Listing No R. 544, No R. 545 and R. 546) as amended in June 2010, 

states that prior to any development taking place within a wetland or riparian area, an 

environmental authorisation process needs to be followed. This could follow either 
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the Basic Assessment process or the Environmental Impact Assessment (EIA) 

process depending on the nature of the activity and scale of the impact. 

 

1.4.3 National Water Act (NWA; Act 36 of 1998) 

 The NWA; Act 36 of 1998 recognises that the entire ecosystem and not just the water 

itself in any given water resource, constitutes the resource and as such needs to be 

conserved. No activity may therefore take place within a watercourse unless it is 

authorised by the Department of Water Affairs (DWA). 

 Any area within a wetland or riparian zone is therefore excluded from development 

unless authorisation is obtained from DWA in terms of Section 21 of the NWA. 

 

1.4.4 General Notice (GN) 1199 as published in the Government Gazette 32805 

of 2009 as it relates to the NWA, 1998 (Act 36 of 1998) 

Wetlands are extremely sensitive environments and as such, the Section 21 (c) and (i) water 

use General Authorisation does not apply to any wetland or any water resource within a 

distance of 500 meters upstream or downstream from the boundary of any wetland. 

 

1.4.5 GN 704 – Regulations on use of water for mining and related activities 

aimed at the protection of water resources, 1999 

These Regulations, forming part of the NWA, were put in place in order to prevent the 

pollution of water resources and protect water resources in areas where mining activity is 

taking place from impacts generally associated with mining. 

It is recommended that the proposed project complies with Regulation GN 704 of the NWA, 

1998 (act no. 36 of 1998) which contains regulations on use of water for mining and related 

activities aimed at the protection of water resources. GN 704 states that: 

No person in control of a mine or activity may: 

(a) locate or place any residue deposit, dam, reservoir, together with any associated 

structure or any other facility within the 1:100 year floodline or within a horizontal distance of 

100 metres from any watercourse or estuary, borehole or well, excluding boreholes or wells 

drilled specifically to monitor the pollution of groundwater, or on waterlogged ground, or on 

ground likely to become waterlogged, undermined, unstable or cracked; 

According to the above, the activity footprint must fall outside of the 1:100 year floodline of 

the drainage feature or 100m from the edge of the feature, whichever distance is the 

greatest.  
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1.5 Assumptions and Limitations 

 The wetland assessment is confined to the study area as well as the immediate 

adjacent areas of relevance and does not include the neighbouring and adjacent 

properties; 

 Due to the extent of the area that forms part of the total exploration right area as well 

as the inaccessibility of some portions of the exploration right area it was not practical 

to delineate the entire area in the field according to the DWA (2005) methodology. 

For this reason the study took a two tiered approach as follows: 

 The wetland resources in the vicinity of the proposed infrastructure were assessed in 

detail and the entire area in the vicinity of the surface infrastructure was delineated 

according to the DWA (2005) methodology;  

 The wetland areas overlying the proposed underground workings were delineated in 

less detail with more accessible areas being assessed and delineated in the field 

while less accessible areas, especially in the remote areas at high altitude in the far 

north-west and south of the exploration area assessed in less detail; and 

 The level of detail undertaken in this study is deemed adequate to ensure that 

informed planning and decision making pertaining to the wetland resources within the 

study area can be made. 

 Due to the extent of the area that forms part of the total exploration right area, use 

was made of aerial photographs, digital satellite imagery as well as provincial and 

national wetland databases to identify areas of interest prior to the field survey. Any 

additional wetland areas and drainage lines noted during the field survey were also 

assessed and added to the number of survey points. Although all possible measures 

were undertaken to ensure all wetland features, riparian zones and drainage lines 

were assessed and delineated by either desktop techniques with field verification or 

field delineated, some smaller ephemeral drainage lines as well as areas of hillslope 

seepage wetlands may have been overlooked, especially in the remote areas at high 

altitude in the far north-west and south of the exploration area. However, if the 

sensitivity map as presented in this report is consulted during the planning phases of 

the mine the majority of wetland habitat considered to be of increased EIS will be 

safeguarded; 

 Due to the scale of the remote imagery used, the accuracy of the handheld GPS unit 

used the wetland boundary cannot be definitively defined. The mapping presented 

reflects the delineated wetland and riparian zones with reasonable accuracy;  
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 Therefore, the wetland delineation as presented in this report is regarded as a best 

estimate of the wetland boundary based on the site conditions present at the time of 

assessment and based on the level of detail applied to each specific area;  

 Wetlands and terrestrial areas form transitional areas where an ecotone is formed as 

vegetation species change from terrestrial species to facultative wetland species. 

Within this transition zone some variation of opinion on the wetland or riparian zone 

boundary and the occurrence of a true riparian zone may occur. However, if the DWA 

2005 method is followed, all assessors should get largely similar results; and 

 Aquatic, wetland and riparian ecosystems are dynamic and complex. The study 

undertaken by SAS in December 2013 focused only on the proposed discard dump 

area, and did not include the greater proposed mining area. Consequently, the 

second assessment conducted by SAS of the wetland resources within the greater 

mining area was conducted at the beginning of the dry winter season in May 2014. 

This limited the use of vegetation indicators for the assessment. Furthermore, some 

aspects of the ecology of these systems, some of which may be important, may have 

been overlooked as a result of the season in which the extensive field survey was 

conducted. A more reliable assessment would have required that at least one 

assessment of the greater proposed mining area be undertaken during the high flow 

(rainy) season, when certain aspects of hydrology and vegetation communities may 

be more accurately assessed. 

 

2 METHOD OF ASSESSMENT 

2.1 Wetland Site Selection and Field Verification 

Due to the extent of the areas that form the study area, use was made of digital satellite 

imagery as well as provincial and national wetland databases to identify points of interest 

prior to the field survey. Points of interest were defined taking the following into 

consideration: 

 Ensuring that detailed assessment took place in the vicinity of the proposed surface 

infrastructure footprint; 

 Ensuring a geographic spread of points to ensure that conditions in all areas were 

addressed; and 

 Ensuring that features displaying a diversity of digital signatures were identified in 

order to allow for field verification. In this regard specific mention is made of the 

following: 
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 Riparian vegetation: a distinct increase in density as well as tree size near 

drainage lines; 

 Hue: with drainage lines and outcrops displaying soils of varying chroma created 

by varying vegetation cover and soil conditions identified;  

 Surface water: to aid with the identification of artificial impoundments that may 

sustain wetland habitat the presence of surface water were considered 

informative; and 

 Texture: with areas displaying various textures, created by varying vegetation 

cover and soil conditions being identified. 

 

A site visit was undertaken during May 2014 to assess as many of the points of interest as 

possible which were identified during the desktop assessment phase. The presence of any 

wetland characteristics as defined by the DWA (2005) or riparian habitat as defined by the 

NWA (Act 36 of 1998) was noted at each river, drainage line, and seepage area to 

determine if features can be considered to contain areas displaying wetland or riparian 

characteristics. Factors influencing the habitat integrity of each feature group identified 

during the field survey was noted, and the functioning and the ecological and socio-cultural 

services provided by the various features was determined.  

 

2.2 Literature Review 

A desktop study was compiled with all relevant information as presented by the South 

African National Biodiversity Institutes (SANBI’s) Biodiversity Geographic Information 

Systems (BGIS) website (http://bgis.sanbi.org). Wetland specific information resources 

taken into consideration during the desktop assessment of the study area included: 

 National Freshwater Ecosystem Priority Areas (NFEPAs, 2011)  

 NFEPA water management area (WMA) 

 NFEPA wetlands/National wetlands map 

 Wetland and estuary FEPA 

 FEPA (sub)WMA % area 

 Sub water catchment area FEPAs 

 Water management area FEPAs 

 Fish sanctuaries 

 Wetland ecosystem types  

 Threatened Terrestrial Ecosystems for South Africa, 2009 

 National Protected Area Expansion Strategy, 2011 

 Mpumalanga Biodiversity Conservation Plan, 2007 

http://bgis.sanbi.org/
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 Mining and Biodiversity Guidelines, 2013 

 

2.2.1 National Freshwater Ecosystem Priority Areas (NFEPA; 2011) 

The NFEPA project is a multi-partner project between the Council of Scientific and Industrial 

Research (CSIR), Water Research Commission (WRC), South African National Biodiversity 

Institute (SANBI), Department of Water Affairs (DWA), South African Institute of Aquatic 

Biodiversity (SAIAB) and South African National Parks (SANParks). The project responds to 

the reported degradation of freshwater ecosystem condition and associated biodiversity, 

both globally and in South Africa. It uses systematic conservation planning to provide 

strategic spatial priorities of conserving South Africa’s freshwater biodiversity, within the 

context of equitable social and economic development.  

The NFEPA project aims to identify a national network of freshwater conservation areas and 

to explore institutional mechanisms for their implementation. Freshwater ecosystems provide 

a valuable, natural resource with economic, aesthetic, spiritual, cultural and recreational 

value. However, the integrity of freshwater ecosystems in South Africa is declining at an 

alarming rate, largely as a consequence of a variety of challenges that are practical 

(managing vast areas of land to maintain connectivity between freshwater ecosystems), 

socio-economic (competition between stakeholders for utilisation) and institutional (building 

appropriate governance and co-management mechanisms).  

The NFEPA database was searched for information in terms of conservation status of rivers, 

wetland habitat and wetland features present within the study area.  

 

2.3 Classification System for Wetlands and other Aquatic 

Ecosystems in South Africa 

All wetland features encountered within the study area were assessed using the 

Classification System for Wetlands and other Aquatic Ecosystems in South Africa. User 

Manual: Inland systems (Ollis et al., 2013).  

 

A summary of Levels 1 to 4 of the proposed Classification System for Inland Systems are 

presented in Table 2 and 3, below. 
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Table 2: Proposed classification structure for Inland Systems, up to Level 3. 

WETLAND / AQUATIC ECOSYSTEM CONTEXT 

LEVEL 1:  
SYSTEM 

LEVEL 2:  
REGIONAL SETTING 

LEVEL 3: 
LANDSCAPE UNIT 

Inland Systems 

DWA Level 1 Ecoregions 
 
OR 
 
NFEPA WetVeg Groups 
 
OR 
 
Other special framework 

Valley Floor 

Slope 

Plain 

Bench 
(Hilltop / Saddle / Shelf) 

 
Table 3: Hydrogeomorphic (HGM) Units for the Inland System, showing the primary HGM 

Types at Level 4A and the subcategories at Level 4B to 4C. 

FUNCTIONAL UNIT 

LEVEL 4: 
HYDROGEOMORPHIC (HGM) UNIT 

HGM type Longitudinal zonation/ 
Landform / Outflow drainage  

Landform / Inflow drainage 

A B C 

River 

Mountain headwater stream 
Active channel 

Riparian zone 

Mountain stream 
Active channel 

Riparian zone 

Transitional 
Active channel 

Riparian zone 

Upper foothills 
Active channel 

Riparian zone 

Lower foothills 
Active channel 

Riparian zone 

Lowland river 
Active channel 

Riparian zone 

Rejuvenated bedrock fall 
Active channel 

Riparian zone 

Rejuvenated foothills 
Active channel 

Riparian zone 

Upland floodplain 
Active channel 

Riparian zone 

Channelled valley-bottom 
wetland 

(not applicable) (not applicable) 

Unchannelled valley-bottom 
wetland 

(not applicable) (not applicable) 

Floodplain wetland 
Floodplain depression (not applicable) 

Floodplain flat (not applicable) 

Depression 

Exorheic 
With channelled inflow 

Without channelled inflow 

Endorheic 
With channelled inflow 

Without channelled inflow 

Dammed 
With channelled inflow 

Without channelled inflow 

Seep 
With channelled outflow (not applicable) 

Without channelled outflow (not applicable) 

Wetland flat (not applicable) (not applicable) 
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2.4 Level 1: Inland Systems 

For the proposed Classification System, Inland Systems are defined as an aquatic 

ecosystem that have no existing connection to the ocean3 (i.e. characterised by the 

complete absence of marine exchange and/or tidal influence) but which are inundated or 

saturated with water, either permanently or periodically. It is important to bear in mind, 

however, that certain Inland Systems may have had an historical connection to the ocean, 

which in some cases may have been relatively recent. 

 

2.4.1 Level 2: Ecoregions 

For Inland Systems, the regional spatial framework that has been included at Level 2 of the 

proposed Classification System is that of DWA’s Level 1 Ecoregions for aquatic ecosystems 

(Kleynhans et al., 2005). There are a total of 31 Ecoregions across South Africa, including 

Lesotho and Swaziland (figure below). DWA Ecoregions have most commonly been used to 

categorise the regional setting for national and regional water resource management 

applications, especially in relation to rivers. 

                                                 

3 Most rivers are indirectly connected to the ocean via an estuary at the downstream end, but where marine exchange (i.e. the presence 

of seawater) or tidal fluctuations are detectable in a river channel that is permanently or periodically connected to the ocean, it is defined 
as part of the estuary. 
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Figure 4: Map of Level 1 Ecoregions of South Africa, with the approximate location of the study area indicated in red. 
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2.4.2 Level 2: NFEPA Wet Veg Groups 

The Vegetation Map of South Africa, Swaziland and Lesotho (Mucina & Rutherford, 2006) 

groups vegetation types across the country according to Biomes, which are then divided into 

Bioregions. To categorise the regional setting for the wetland component of the NFEPA 

project, wetland vegetation groups (referred to as WetVeg Groups) were derived by further 

splitting Bioregions into smaller groups through expert input (Nel et al., 2011). There are 

currently 133 NFEPA WetVeg Groups. It is envisaged that these groups could be used as a 

special framework for the classification of wetlands in national and regional scale 

conservation planning and wetland management initiatives. 

 

2.4.3 Level 3: Landscape Setting 

At Level 3 of the proposed classification System, for Inland Systems, a distinction is made 

between four Landscape Units (Table 2) on the basis of the landscape setting (i.e. 

topographical position) within which an HGM Unit is situated, as follows (Ollis et al., 2013): 

 Slope: an included stretch of ground that is not part of a valley floor, which is typically 

located on the side of a mountain, hill or valley. 

 Valley floor: The base of a valley, situated between two distinct valley side-slopes. 

 Plain: an extensive area of low relief characterised by relatively level, gently 

undulating or uniformly sloping land. 

 Bench (hilltop/saddle/shelf): an area of mostly level or nearly level high ground 

(relative to the broad surroundings), including hilltops/crests (areas at the top of a 

mountain or hill flanked by down-slopes in all directions), saddles (relatively high-

lying areas flanked by down-slopes on two sides in one direction and up-slopes on 

two sides in an approximately perpendicular direction), and shelves/terraces/ledges 

(relatively high-lying, localised flat areas along a slope, representing a break in slope 

with an up-slope one side and a down-slope on the other side in the same direction). 

 

2.4.4 Level 4: Hydrogeomorphic Units 

Eight primary HGM Types are recognised for Inland Systems at Level 4A of the proposed 

Classification System (Table 3), on the basis of hydrology and geomorphology (Ollis et al., 

2013), namely: 

 River: a linear landform with clearly discernible bed and banks, which permanently or 

periodically carries a concentrated flow of water. 

 Channelled valley-bottom wetland: a valley-bottom wetland with a river channel 

running through it.  
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 Unchannelled valley-bottom wetland: a valley-bottom wetland without a river 

channel running through it.  

 Floodplain wetland: the mostly flat or gently sloping land adjacent to and formed by 

an alluvial river channel, under its present climate and sediment load, which is 

subject to periodic inundation by over-topping of the channel bank. 

 Depression: a landform with closed elevation contours that increases in depth from 

the perimeter to a central area of greatest depth, and within which water typically 

accumulates. 

 Wetland Flat: a level or near-level wetland area that is not fed by water from a river 

channel, and which is typically situated on a plain or a bench. Closed elevation 

contours are not evident around the edge of a wetland flat  

 Seep: a wetland area located on (gently to steeply) sloping land, which is dominated 

by the colluvial (i.e. gravity-driven), unidirectional movement of material down-slope. 

Seeps are often located on the side-slopes of a valley but they do not, typically, 

extend into a valley floor. 

 

The above terms have been used for the primary HGM Units in the Classification System to 

try and ensure consistency with the wetland classification terms currently in common usage 

in South Africa. Similar terminology (but excluding categories for “channel”, “flat” and 

“valleyhead seep”) is used, for example, in the recently developed tools produced as part of 

the Wetland Management Series including WET-Health (Macfarlane et al., 2008) and WET-

EcoServices (Kotze et al., 2005). 

 

2.5 Wetland Function Assessment 

“The importance of a water resource, in ecological social or economic terms, acts as a 

modifying or motivating determinant in the selection of the management class”.4 The 

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

according to the guidelines as described by Kotze et al (2005). An assessment was 

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

importance and the degree to which the service is provided: 

 Flood attenuation 

 Stream flow regulation 

 Sediment trapping 

 Phosphate trapping 

                                                 

4 DWA and Forestry, South Africa Version 1.0 of Resource Directed Measures for Protection of Water Resources, 1999 
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 Nitrate removal 

 Toxicant removal 

 Erosion control 

 Carbon storage 

 Maintenance of biodiversity 

 Water supply for human use 

 Natural resources 

 Cultivated foods 

 Cultural significance 

 Tourism and recreation 

 Education and research 

 

The characteristics were used to quantitatively determine the value, and by extension also 

sensitivity, of the wetlands. Each characteristic was scored to give the likelihood that the 

service is being provided. The scores for each service were then averaged to give an overall 

score to the wetland.  
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Table 4: Classes for determining the likely extent to which a benefit is being supplied.  

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

<0.5 Low 

0.5-1.2 Moderately low 

1.3-2 Intermediate 

2.1-3 Moderately high 

>3 High 

2.6 WET-Health 

Healthy wetlands are known to provide important habitats for wildlife and to deliver a range 

of important goods and services to society. Management of these systems is therefore 

essential if these attributes are to be retained within an ever changing landscape. The 

primary purpose of this assessment5 is to evaluate the ecophysical health of wetlands, and 

in so doing promote their conservation and wise management. 

 

2.6.1 Level of Evaluation 

Two levels of assessment are provided by WET-Health: 

 Level 1: Desktop evaluation, with limited field verification. This is generally applicable 

to situations where a large number of wetlands need to be assessed at a very low 

resolution;  

 Level 2: On-site evaluation. This involves structured sampling and data collection in a 

single wetland and its surrounding catchment; and 

 Due to the extensive areas that were needed to be covered for this project this study 

was undertaken as a level 1 assessment. 

 

2.6.2 Framework for the Assessment 

A set of three modules has been synthesised from the set of processes, interactions and 

interventions that take place in wetland systems and their catchments: hydrology (water 

inputs, distribution and retention, and outputs), geomorphology (sediment inputs, retention 

and outputs) and vegetation (transformation and presence of introduced alien species). 

                                                 

5 Kleynhans et al., 2007 
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2.6.3 Units of Assessment 

Central to WET-Health is the characterisation of hydrogeomorphic (HGM) units, which have 

been defined based on geomorphic setting (e.g. hillslope or valley-bottom; whether drainage 

is open or closed), water source (surface water dominated or sub-surface water dominated) 

and pattern of water flow through the wetland unit (diffusely or channelled) as described 

under the Classification System for Wetlands and other Aquatic Ecosystems in Section 2.2. 

 

2.6.4 Quantification of Present State of a Wetland 

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

wetland health, and then to convert the impact scores to a Present State score. This takes 

the form of assessing the spatial extent of impact of individual activities and then separately 

assessing the intensity of impact of each activity in the affected area. The extent and 

intensity are then combined to determine an overall magnitude of impact. The impact scores 

and Present State categories are provided in Table 5. 

Table 5: Impact scores and categories of present State used by WET-Health for describing the 
integrity of wetlands. 

Impact 
category 

Description 
Impact 
score 
range 

Present 
State 
category 

None Unmodified, natural 0-0.9 A 

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

1-1.9 B 

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

2-3.9 C 

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

4-5.9 D 

Serious 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 

Critical 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 

2.6.5 Assessing the Anticipated Trajectory of Change 

As is the case with the Present State, future threats to the state of the wetland may arise 

from activities in the catchment upstream of the unit or from within the wetland itself or from 

processes downstream of the wetland. In each of the individual sections for hydrology, 
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geomorphology and vegetation, five potential situations exist depending upon the direction 

and likely extent of change (Table 6). 

Table 6: Trajectory of Change classes and scores used to evaluate likely future changes to the 
present state of the wetland. 

Change Class Description 
HGM 
change 
score 

Symbol 

Substantial 
improvement 

State is likely to improve substantially over the next 5 years 2 ↑↑ 

Slight 
improvement 

State is likely to improve slightly over the next 5 years 1 ↑ 

Remain stable State is likely to remain stable over the next 5 years 0 → 

Slight 
deterioration 

State is likely to deteriorate slightly over the next 5 years -1 ↓ 

Substantial 
deterioration 

State is expected to deteriorate substantially over the next 5 
years 

-2 ↓↓ 

 

2.6.6 Overall Health of the Wetland 

Once all HGM units have been assessed, a summary of health for the wetland as a whole 

needs to be calculated. This is achieved by calculating a combined score for each 

component by area-weighting the scores calculated for each HGM unit. Recording the health 

assessments for the hydrology, geomorphology and vegetation components provides a 

summary of impacts, Present State, Trajectory of Change and Health for individual HGM 

units and for the entire wetland. 

 

2.7 Defining Ecological Importance and sensitivity (EIS) 

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

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

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

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

 

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

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

assign the EIS category.   
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Table 7: Wetland EIS category definitions, (1999).  

EIS Category 
Range of 
Median 

Recommended 
Ecological 
Management 
Class[1] 

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 

 

2.8 Recommended Ecological Category (REC) 

“A high management class relates to the flow that will ensure a high degree of sustainability 

and a low risk of ecosystem failure. A low management class will ensure marginal 

maintenance of sustainability, but carries a higher risk of ecosystem failure.” 6 

 

The REC was determined based on the results obtained from the PES, reference conditions 

and EIS of the resource (sections above). This was followed by realistic recommendations, 

mitigation, and rehabilitation measures to achieve the desired REC.  

 

A wetland may receive the same class for the PES, as the REC if the wetland is deemed to 

be in good condition, and therefore must stay in good condition. Otherwise, an appropriate 

REC should be assigned in order to prevent any further degradation as well as to enhance 

the PES of the wetland feature. 

 

2.9 Wetland Delineation 

For the purposes of this investigation, a wetland habitat is defined in the NWA (Act 36 of 

1998) as including the physical structure and associated vegetation of the areas associated 

with a watercourse which are commonly characterised by alluvial soils, and which are 

                                                 

[1] Ed’s note:  Author to confirm exact wording for version 1.1 
6 DWA and Forestry, South Africa Version 1.0 of Resource Directed Measures for Protection of Water Resources 1999 
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inundated or flooded to an extent and with a frequency sufficient to support vegetation of 

species with a composition and physical structure distinct from those of adjacent areas. 

 

The wetland zone delineation of the rivers features took place according to the method 

presented in the final draft of “A practical field procedure for identification and delineation of 

wetlands and riparian areas” published by the DWA in February 2005. Based on these 

delineation principles the foundation of the method is based on the fact that wetlands and 

riparian zones have several distinguishing factors including the following:  

 

 The presence of water at or near the ground surface; 

 Distinctive hydromorphic soils; 

 Vegetation adapted to saturated soils and 

 The presence of alluvial soils in stream systems. 

 

By observing the evidence of these features, in the form of indicators, wetlands and riparian 

zones can be delineated and identified. If the use of these indicators and the interpretation of 

the findings are applied correctly, then the resulting delineation can be considered accurate 

(DWA 2005). 

 

Riparian and wetland zones can be divided into three zones (DWA 2005). The permanent 

zone of wetness is nearly always saturated. The seasonal zone is saturated for a significant 

part of the rainy season and the temporary zone surrounds the seasonal zone and is only 

saturated for a short period of the year, but is saturated for a sufficient period, under normal 

circumstances, to allow for the formation of hydromorphic soils and the growth of wetland 

vegetation.  

 

The object of this study was to identify the outer boundary of the temporary zone and then to 

identify a suitable buffer zone around the wetland area. 

 

2.10 Impact Assessment Report 

In order for the Environmental Assessment Practitioner (EAP) to allow for sufficient 

consideration of all environmental impacts, impacts were assessed using a common, 

defensible method of assessing significance that will enable comparisons to be made 

between risks/impacts and will enable authorities, stakeholders and the client to understand 

the process and rationale upon which risks/impacts have been assessed. The method to be 

used for assessing risks/impacts is outlined in the sections below. 
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The first stage of the risk/impact assessment is the identification of environmental activities, 

aspects and impacts. This is supported by the identification of receptors and resources, 

which allows for an understanding of the impact pathway and an assessment of the 

sensitivity to change. The definitions used in the impact assessment are presented below. 

 An activity is a distinct process or task undertaken by an organisation for which a 

responsibility can be assigned. Activities also include facilities or infrastructure that is 

possessed by an organisation.  

 An environmental aspect is an ‘element of an organizations activities, products and 

services which can interact with the environment’7. The interaction of an aspect with 

the environment may result in an impact. 

 Environmental risks/impacts are the consequences of these aspects on 

environmental resources or receptors of particular value or sensitivity, for example, 

disturbance due to noise and health effects due to poorer air quality. In the case 

where the impact is on human health or wellbeing, this should be stated. Similarly, 

where the receptor is not anthropogenic, then it should, where possible, be stipulated 

what the receptor is. 

 Receptors can comprise, but are not limited to, people or human-made systems, 

such as local residents, communities and social infrastructure, as well as 

components of the biophysical environment such as wetlands, flora and riverine 

systems. 

 Resources include components of the biophysical environment. 

 Frequency of activity refers to how often the proposed activity will take place. 

 Frequency of impact refers to the frequency with which a stressor (aspect) will 

impact on the receptor. 

 Severity refers to the degree of change to the receptor status in terms of the 

reversibility of the impact; sensitivity of receptor to stressor; duration of impact 

(increasing or decreasing with time); controversy potential and precedent setting; 

threat to environmental and health standards. 

 Spatial extent refers to the geographical scale of the impact. 

 Duration refers to the length of time over which the stressor will cause a change in 

the resource or receptor. 

The significance of the impact is then assessed by rating each variable numerically 

according to the defined criteria. Refer to the table below. The purpose of the rating is to 

develop a clear understanding of influences and processes associated with each impact. 

                                                 

7 The definition has been aligned with that used in the ISO 14001 Standard. 
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The severity, spatial scope and duration of the impact together comprise the consequence of 

the impact and when summed can obtain a maximum value of 15. The frequency of the 

activity and the frequency of the impact together comprise the likelihood of the impact 

occurring and can obtain a maximum value of 10. The values for likelihood and 

consequence of the impact are then read off a significance rating matrix and are used to 

determine whether mitigation is necessary8.   

The assessment of significance is undertaken twice. Initially, significance is based on only 

natural and existing mitigation measures (including built-in engineering designs). The 

subsequent assessment takes into account the recommended management measures 

required to mitigate the impacts. Measures such as demolishing infrastructure, and 

reinstatement and rehabilitation of land, are considered post-mitigation.  

The model outcome of the impacts was then assessed in terms of impact certainty and 

consideration of available information. The Precautionary Principle is applied in line with 

South Africa’s National Environmental Management Act (No. 108 of 1997) in instances of 

uncertainty or lack of information, by increasing assigned ratings or adjusting final model 

outcomes. In certain instances where a variable or outcome requires rational adjustment due 

to model limitations, the model outcomes have been adjusted.  

Table 8: Criteria for assessing significance of impacts 

LIKELIHOOD DESCRIPTORS 

Probability of impact RATING 

Highly unlikely 1 

Possible   2 

Likely   3 

Highly likely  4 

Definite  5 

Sensitivity of receiving environment RATING 

Ecology not sensitive/important 1 

Ecology with limited sensitivity/importance 2 

Ecology moderately sensitive/ /important 3 

Ecology highly sensitive /important 4 

Ecology critically sensitive /important 5 

CONSEQUENCE DESCRIPTORS 

Severity of impact RATING 

Insignificant / ecosystem structure and function unchanged 1 

                                                 

8 Some risks/impacts that have low significance will however still require mitigation 
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Severity of impact RATING 

Small / ecosystem structure and function largely unchanged  2 

Significant / ecosystem structure and function moderately altered  3 

Great / harmful/ ecosystem structure and function largely altered 4 

Disastrous / ecosystem structure and function seriously to critically altered 5 

Spatial scope of impact RATING 

Activity specific/ < 5 ha impacted / Linear features affected < 100m 1 

Development specific/ within the site boundary / < 100ha impacted / Linear features affected < 1000m 2 

Local area/ within 1 km of the site boundary / < 2000ha impacted / Linear features affected < 3000m 3 

Regional within 5 km of the site boundary / < 5000ha impacted / Linear features affected < 10 000m 4 

Entire habitat unit / Entire system/ > 5000ha impacted / Linear features affected > 10 000m 5 

Duration of impact RATING 

One day to one month 1 

One month to one year  2 

One year to five years 3 

Life of operation or less than 20 years 4 

Permanent 5 

 

Table 9: Significance rating matrix 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105

8 16 24 32 40 48 56 64 72 80 88 96 104 112 120

9 18 27 36 45 54 63 72 81 90 99 108 117 126 135

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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Table 10: Positive/Negative Mitigation Ratings 

Significance 
Rating 

Value Negative Impact management 
recommendation 

Positive Impact management 
recommendation 

Very High 126 - 150 Consider the viability of the project. 
Very strict measures to be 
implemented to mitigate impacts 
according to the impact mitigation 
hierarchy 

Actively promote the project 

High 101 - 125 Consider alternatives in terms of 
project execution and location. 
Ensure designs take environmental 
sensitivities into account and Ensure 
management and housekeeping is 
maintained and attention to impact 
minimisation is paid according to the 

Promote the project and monitor 
ecological performance 
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Significance 
Rating 

Value Negative Impact management 
recommendation 

Positive Impact management 
recommendation 

impact mitigation hierarchy 

Medium High 76 – 100 Consider alternatives in terms of 
project execution and Ensure 
management and housekeeping is 
maintained and attention to impact 
minimisation is paid according to the 
impact mitigation hierarchy 

Implement measures to enhance 
the ecologically positive aspects 
of the project while managing 
any negative impacts 

Medium Low 51 - 75 Ensure management and 
housekeeping is maintained and 
attention to impact minimisation is 
paid 

Implement measures to enhance 
the ecologically positive aspects 
of the project while actively 
managing any negative impacts 

Low 26 - 50 Promote the project and ensure 
management and housekeeping is 
maintained 

Monitor ecological performance 
and pay extensive attention to 
minimising potential negative 
environmental impacts 

Low Very  1 - 25 Promote the project Actively seek measures to 
implement impact minimisation 
according to the impact 
mitigation hierarchy and identify 
positive ecological aspects to be 
promoted 

 
The following points were considered when undertaking the assessment: 

 Risks and impacts were analysed in the context of the project’s area of influence 

encompassing:  

 Primary project site and related facilities that the client and its contractors 

develops or controls; 

 Areas potentially impacted by cumulative impacts for further planned 

development of the project, any existing project or condition and other project-

related developments; and 

 Areas potentially affected by impacts from unplanned but predictable 

developments caused by the project that may occur later or at a different location. 

 Risks/Impacts were assessed for all stages of the project cycle including:  

 Pre-construction 

 Construction and;  

 Operation. 

 Decommissioning and closure 

 If applicable, transboundary or global effects were assessed;  

 Individuals or groups who may be differentially or disproportionately affected by the 

project because of their disadvantaged or vulnerable status were assessed.  
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 Particular attention was paid to describing any residual impacts that will occur after 

rehabilitation. 

2.10.1 Mitigation Measure Development 

According to the DEA et al. (2013) “Rich biodiversity underpins the diverse ecosystems that 

deliver ecosystem services that are of benefit to people, including the provision of basic 

services and goods such as clean air, water, food, medicine and fibre; as well as more 

complex services that regulate and mitigate our climate, protect people and other life forms 

from natural disaster and provide people with a rich heritage of nature-based cultural 

traditions. Intact ecological infrastructure contributes significant savings through, for 

example, the regulation of natural hazards such as storm surges and flooding by which is 

attenuated by wetlands”.  

 

According to the DEA et al, (2013) Ecosystem services can be divided into 4 main 

categories: 

 Provisioning services are the harvestable goods or products obtained from 

ecosystems such as food, timber, fibre, medicine, and fresh water. 

 Cultural services are the non-material benefits such as heritage landscapes and 

seascapes, recreation, ecotourism, spiritual values and aesthetic enjoyment. 

 Regulating services are the benefits obtained from an ecosystem’s control of natural 

processes, such as climate, disease, erosion, water flows, and pollination, as well as 

protection from natural hazards. 

 Supporting services are the natural processes such as nutrient cycling, soil formation 

and primary production that maintain the other services. 

 

Loss of biodiversity puts aspects of the economy, wellbeing and quality of life at risk, and 

reduces socio-economic options for future generations. This is of particular concern for the 

poor in rural areas who have limited assets and are more dependent on common property 

resources for their livelihoods. The importance of maintaining biodiversity and intact 

ecosystems for ensuring on-going provision of ecosystem services, and the consequences 

of ecosystem change for human well-being, were detailed in a global assessment entitled 

the Millennium Ecosystem Assessment (MEA 2005), which established a scientific basis for 

the need for action to enhance management and conservation of biodiversity. 

 

Sustainable development is enshrined in South Africa’s Constitution and laws. The need to 

sustain biodiversity is directly or indirectly referred to in a number of Acts, not least the 

National Environmental Management: Biodiversity Act (No. 10 of 2004) (hereafter referred to 
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as the Biodiversity Act), and is fundamental to the notion of sustainable development. In 

addition International guidelines and commitments as well as national policies and strategies 

are important in creating a shared vision for sustainable development in South Africa (DEA 

et al 2013). 

 

The primary environmental objective of the Minerals and Petroleum Resource Development 

Act (MPRDA) is to give effect to the environmental right contained in the South African 

Constitution. Furthermore, Section 37(2) of the MPRDA states that “any prospecting or 

mining operation must be conducted in accordance with generally accepted principles of 

sustainable development by integrating social, economic and environmental factors into the 

planning and implementation of prospecting and mining projects in order to ensure that 

exploitation of mineral resources serves present and future generations”. 

 

Pressures on biodiversity are numerous and increasing. According to the DEA et al (2013) 

Loss of natural habitat is the single biggest cause of biodiversity loss in South Africa and 

much of the world. The most severe transformation of habitat arises from the direct 

conversion of natural habitat for human requirements, including9:  

 Cultivation and grazing activities;  

 Rural and urban development;  

 Industrial and mining activities, and  

 Infrastructure development.  

 

Impacts on biodiversity can largely take place in four ways (DEA et al 2013): 

 Direct impacts: are impacts directly related to the project including project aspects 

such as site clearing, water abstraction and discharge of water from riverine 

resources; 

 Indirect impacts: are impacts are impacts associated with a project that may occur 

within the zone of influence in a project such as surrounding terrestrial areas and 

downstream areas on water courses; 

 Induced impacts: are impacts directly attributable to the project but are expected to 

occur due to the activities of the project. Factors included here are urban sprawl and 

the development of associated industries. 

 Cumulative impacts: can be defined as the sum of the impact of a project as well as 

the impacts from past, existing and reasonably foreseeable future projects that would 

affect the same biodiversity resources. Examples include numerous mining 

                                                 

9 North West Province Environment Outlook. A Report on the State of the Environment, 2008. Chapter 4. 
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operations within the same drainage catchment or numerous residential 

developments within the same habitat for faunal or floral species.  

Given the limited resources available for biodiversity management and conservation, as well 

as the need for development, efforts to conserve biodiversity need to be strategic, focused 

and supportive of sustainable development. This is a fundamental principle underpinning 

South Africa’s approach to the management and conservation of its biodiversity and has 

resulted in the identification of spatial biodiversity priorities, or biodiversity priority areas. 

 

‘Mitigation’ is a broad term that covers all components of the ‘mitigation hierarchy’ defined 

hereunder. It involves selecting and implementing measures – amongst others – to conserve 

biodiversity and to protect, the users of biodiversity and other affected stakeholders from 

potentially adverse impacts as a result of mining or any other landuse. The aim is to prevent 

adverse impacts from occurring or, where this is unavoidable, to limit their significance to an 

acceptable level. Offsetting of impacts is considered to be the last option in the mitigation 

hierarchy for any project.  

 

The mitigation hierarchy in general consists of the following in order of which impacts should 

be mitigated (DEA et al 2013): 

1. Avoid/prevent impact: can be done through utilising alternative sites, technology and 

scale of projects to prevent impacts. In some cases if impacts are expected to be too 

high the “no project” option should also be considered, especially where it is expected 

that the lower levels of mitigation will not be adequate to limit environmental damage and 

eco-service provision to suitable levels; 

2. Minimise impact: can be done through utilisation of alternatives that will ensure that 

impacts on biodiversity and ecoservices provision are reduced. Impact minimisation is 

considered an essential part of any development project; 

3. Rehabilitate impact is applicable to areas where impact avoidance and minimisation 

are unavoidable where an attempt to re-instate impacted areas and return them to 

conditions which are ecologically similar to the pre-project condition or an agreed post 

project land use, for example arable land. Rehabilitation can however not be considered 

as the primary mitigation toll as even with significant resources and effort rehabilitation 

that usually does not lead to adequate replication of the diversity and complexity of the 

natural system. Rehabilitation often only restores ecological function to some degree to 

avoid ongoing negative impacts and to minimise aesthetic damage to the setting of a 

project. Practical rehabilitation should consist of the following phases in best practice: 
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a. Structural rehabilitation which includes physical rehabilitation of areas by means of 

earthworks, potential stabilisation of areas as well as any other activities required to 

develop a long terms sustainable ecological structure; 

b. Functional rehabilitation which focuses on ensuring that the ecological functionality of 

the ecological resources on the subject property supports the intended post closure land 

use. In this regard special mention is made of the need to ensure the continued 

functioning and integrity of wetland and riverine areas throughout and after the 

rehabilitation phase.  

c. Biodiversity reinstatement which focuses on ensuring that a reasonable level of 

biodiversity is re-instated to a level that supports the local post closure land uses. In this 

regard special mention is made of re-instating vegetation to levels which will allow the 

natural climax vegetation community of community suitable for supporting the intended 

post closure land use. 

d. Species reinstatement which focuses on the re-introduction of any ecologically 

important species which may be important for socio-cultural reasons, ecosystem 

functioning reasons and for conservation reasons. Species re-instatement need only 

occur if deemed necessary.  

4. Offset impact: refers to compensating for latent or unavoidable negative impacts on 

biodiversity. Offsetting should take place to address any impacts deemed to be 

unacceptable which cannot be mitigated through the other mechanisms in the mitigation 

hierarchy. The objective of biodiversity offsets should be to ensure no net loss of 

biodiversity. Biodiversity offsets can be considered to be a last resort to compensate for 

residual negative impacts on biodiversity. 

 

According to the DEA et al (2013) ‘Closure’ refers to the process for ensuring that mining 

operations are closed in an environmentally responsible manner, usually with the dual 

objectives of ensuring sustainable post-mining land uses and remedying negative impacts 

on biodiversity and ecosystem services. 

 

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 or 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. In the case of residual impacts 

determined to have medium to high significance, an offset initiative may be investigated. If 
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the residual biodiversity impacts are considered of low significance no biodiversity offset is 

required.10  

As part of this study the following approach was followed: 

 Measures and actions to address negative impacts will favour avoidance and 

prevention over minimisation, mitigation or compensation and offsetting; and 

 Desired outcomes are defined, and have been developed in such a way as to be 

measurable events with performance indicators, targets and acceptable criteria that 

can be tracked over defined periods, wherever possible. 

 

3 RESULTS OF LITERATURE REVIEW 

The following sections contain data accessed as part of the desktop assessment. It is 

important to note, that although all data sources used provide useful and often verifiable high 

quality data, the various databases used do not always provide an entirely accurate 

indication of the study area’s actual site characteristics. This information is however 

considered to be useful as background information to the study. Thus, this data was used as 

a guideline to inform the assessment and areas where increased conservation importance is 

indicated were paid attention to. 

 

3.1 Conservation Importance of the Study Area with Regards to 

Wetlands 

3.1.1 Ecoregion 

When assessing the ecology of any area (aquatic or terrestrial), it is important to know which 

ecoregion the area is located within. This knowledge allows for improved interpretation of 

data to be made, since reference information and representative species lists are often 

available on this level of assessment, which aids in guiding the assessment. 

 

The study area falls within the Highveld and Eastern Escarpment Mountains Aquatic 

Ecoregions (Appendix A) and is located within the W51A quaternary catchment (Figure 5). 

The ecological status of the quaternary catchment is summarized in Table 11 below. 

 

 

                                                 

10 Provincial Guideline on Biodiversity Offsets, Western Cape, 2007. 
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Table 11: Summary of the ecological status of quaternary catchments W51A based on 
Kleynhans (1999) 

Catchment Resource EIS  PESC DEMC 

W51A 
Assegaai River: Source 
of Mabola confluence 

Very High 
Class C: 
moderately 
modified 

A: Highly Sensitive 
system 

 

 

W51A 

According to the ecological importance classification for the quaternary catchment, the 

system can be classified as a highly sensitive system which, in its present state, can be 

considered as Class C (moderately modified). 

 

The points below summarise the impacts on the aquatic resources in the W51A quaternary 

catchment (Kleynhans 1999): 

 The aquatic resources within this quaternary catchment have been marginally 

affected by bed modification due to siltation; 

 Flow modification within the quaternary catchment is considered very low; 

 Limited impacts from inundation of the system occur as a result of small weirs within 

the catchment; 

 Riparian zones and stream bank conditions are considered to be marginally impacted 

by invasive alien encroachment of Acacia mearnsii (Black Wattle); 

 A low impact occurs as a result of the introduction of instream biota; 

 Impacts on water quality in the quaternary catchment due to agricultural activities are 

considered low. 

 

In terms of ecological functions, importance and sensitivity, the following points summarise 

the conditions in this quaternary catchment: 

 The aquatic systems in this quaternary catchment have a high diversity of habitat 

types and include oxbows, riffles, wetlands and runs;  

 The aquatic biota in this quaternary catchment are moderately intolerant to flow and 

flow related water quality changes with specific mention of Amphilius sp. and 

Chiloglanis sp.  

 The aquatic systems in the area have a moderately low importance in terms of 

migration of species; 

 The system is considered to be of a high importance in terms of rare and endemic 

species conservation with special mention of wetland avifauna such as Bugeranus 
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carunculatus (Wattled Crane) and fish species such as Chiloglanis emarginatus 

(Phongolo Catlet); 

 The aquatic resources in this quaternary catchment are highly important in terms of 

the provision of refuge areas; 

 The aquatic resources in the quaternary catchment have a moderately low sensitivity 

to changes in water quality and flow with specific mention of seepage zones;  

 The aquatic resources in this area are considered to be of high importance in terms 

of species/taxon richness with regards to avifaunal and fish species;  

 The system is of a moderately high importance with regards to unique or endemic 

species such as Chiloglanis anoterus (Penant Tailed Suckermouth).  



SAS 214124 August 2014 

 

 

40 

 

Figure 5: The Aquatic Ecoregions and quaternary catchment associated with the study area. 
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3.1.2 Importance according to the National Freshwater Ecosystem Priority 

Areas (2011) database  

The National Freshwater Ecosystem Priority Areas (NFEPA) (2011) database was consulted 

to define the ecology of the wetland or river systems within the study area that may be of 

ecological importance. Aspects applicable to study area and surroundings are discussed 

below: 

 The Water Management area (WMA) for the study area is the Usutu to Mhlathuze 

WMA. Each WMA is divided into several sub-Water Management Areas (subWMA), 

where catchment or watershed is defined as a topographically defined area which is 

drained by a stream or river network. The subWMA indicated for the study area is the 

Upper Usutu subWMA. 

 The Assegaai River is the major drainage feature into which the wetland systems 

within the study area drain, and is indicated by Kleynhans (1999) as Class C 

(moderately modified); however the NFEPA dataset indicates this river resource to 

be a Class B (largely natural). The Class B status of the system indicates that the 

system is more intact than initially defined by Kleynhns (1999). However with the 

NFEPA database being more recent the NFEPA classification can be considered 

more appropriate; 

 The subWMA is considered a Fish FEPA (Figure 7) and is thus important in terms of 

translocation, sanctuary and relocation zones for fish identified as threatened 

species, although it is deemed to have less importance in terms of fish sanctuaries, 

rehabilitation and corridors.  

 The NFEPA database identifies six wetlands within the north-eastern portion of the 

study area in the vicinity of the second phase of the proposed mining project, but 

does not identify wetlands within the remaining portion of the study area which was 

the focus of this investigation. Aspects applicable to the wetlands identified by 

NFEPA within the vicinity of the second phase are discussed below: 

 According to the NFEPA database the wetlands identified within the north-east 

portion of the study area are considered to be in PES Category A/B condition 

(natural or good) as presented in Figure 6.  

 The NFEPA database classified 6 wetlands within the study area as a WETFEPA 

(Figure 8). Wetland FEPAs currently in an A or B ecological condition should be 

managed to maintain their good condition. Those currently in a condition lower 

than A or B should be rehabilitated to the best attainable ecological condition; 

 Wetlands within the study area were ranked according to general importance. All the 

wetlands identified by NFEPA were ranked as ‘2’, i.e. wetlands within a sub 
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quaternary catchment identified by experts at the regional review workshop as 

containing wetlands of biodiversity importance, with valid reasons documented. The 

study area falls within a portion of the sub-quaternary catchment that has sightings or 

breeding areas for threatened Bugeranus carunculatus (Wattled Crane), Balearica 

pavonina (Grey Crowned Crane) and Anthropoides paradiseus (Blue Crane) as 

indicated in Figure 9. 

 No wetlands identified by NFEPA within the study area or the quaternary catchment 

fall within 500m of an IUCN threatened frog point locality, or intersect with a 

RAMSAR wetland. The nearest RAMSAR wetland is Seekoeivlei Nature Reserve in 

the Free State Province, located approximately 70km south west of the study area. 

Therefore it is highly unlikely that the proposed mining activities will impact on this 

specific RAMSAR site; 

 The WetVeg group identified within the study area is the Mesic Highveld Grassland 

Group 8; classified as “least threatened”. 
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Figure 6: Wetland conditions indicated by the NFEPA database for the study area. 
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Figure 7: FEPA Status of the study area indicating the importance of the subWMA as a Fish FEPA according to the NFEPA database (1 = Fish 
FEPA). 
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Figure 8: WET FEPA’s indicated by the NFEPA database within the study area. 
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Figure 9: Wetlands indicated by the NFEPA database as important for Crane conservation. 
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3.1.3 Importance according to the Mpumalanga Biodiversity Conservation 

Plan 

The study area falls within the Mpumalanga Province. The Mpumalanga Biodiversity 

Conservation Plan (MBCP) (http://bgis.sanbi.org) was consulted with regards to the 

terrestrial and aquatic biodiversity of this QDS and all relevant subjects are listed below. 

 According to the Aquatic Biodiversity Assessment (Figure 10), the study area is 

located in an area identified as irreplaceable. Irreplaceable areas are those of highest 

biodiversity value outside the formal protected areas network. They support unique 

biodiversity features, such as endangered species or rare habitat patches that do not 

occur elsewhere in the province. All land in this category must be managed for 

biodiversity conservation to meet the targets set. 
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Figure 10: Mpumalanga Aquatic Biodiversity Assessment indicating the importance of the study area. 
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3.1.4 Importance according to the Mining and Biodiversity Guidelines (2013) 

The Mining Biodiversity Guidelines (2013) provides explicit direction in terms of where 

mining-related impacts are legally prohibited, where biodiversity priority areas may present 

high risks for mining projects, and where biodiversity may limit the potential for mining. The 

guidelines distinguish between four categories of biodiversity priority areas in relation to their 

importance from a biodiversity and ecosystem service point of view as well as the 

implications for mining. These categories include: Legally Protected Areas, Highest 

Biodiversity Importance, High Biodiversity Importance and Moderate Biodiversity 

Importance. 

 

According to the Mining Biodiversity Guidelines (2013) the majority of the study area falls 

within a region considered to be of Highest Biodiversity Importance (Figure 11). Highest 

Biodiversity Importance areas include regions where mining is not legally prohibited, but 

where there is a very high risk that due to the potential biodiversity significance and 

importance to ecosystem services (e.g. water flow regulation and water provisioning), mining 

projects will be significantly constrained or may not receive necessary authorisations. The 

Mabola Protected Area, located to the north-west of the study area, and within which the 

present Discard Dump is situated, was declared after the publication of the Mining 

Biodiversity Guidelines. Therefore it is important to note that although not shown on the map 

below, the study area does contain a portion of the Mabola Protected Environment, declared 

in January 2014. 

An environmental impact assessment should include an assessment of optimum, 

sustainable land use for a particular area and will determine the significance of the impact on 

biodiversity. Mining options may be limited in these areas, and red flags for mining projects 

are possible. Authorisations may set limits and specify biodiversity offsets that would be 

written into licence agreements and/or authorisations.                                                   .   
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Figure 11: Importance of the study area according to the Mining and Biodiversity Guidelines (2013). 
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4 WETLAND ASSESSMENT RESULTS 

4.1 Classification System for Wetlands and other Aquatic 

Ecosystems in South Africa 

Features within the study area were categorised with the use of the Classification System for 

Wetlands and other Aquatic Ecosystems in South Africa (Ollis et al., 2013) (hereinafter 

referred to as the ‘classification system’). It should however be noted that wetland 

ecosystems are dynamic and complex and therefore different assessors/specialists might 

get varying results in terms of HGM unit identification and classification for the subject 

property, however the results obtained are considered the most representative of the HGM 

units as encountered during the field assessment conducted in May 2014. 

The wetland features were classified as Inland Systems, i.e. ecosystems that have no 

existing connection to the ocean but which are inundated or saturated with water, either 

permanently or periodically. These systems fall within the Highveld and Eastern Escarpment 

Mountains Aquatic Ecoregions and the applicable WetVeg type is Mesic Highveld Grassland 

Group 8; classified as “least threatened”.  

Four major wetland systems were identified within the study area and are hereinafter 

referred to as Wetlands 1 to 4 (Figure 12). Within these wetland systems, three basic 

hydrogeomorphic (HGM) units were identified, namely rivers, channelled valley bottom HGM 

units associated with these rivers, and hillslope seep HGM units.  

 

NSS (2013) noted that “On the eastern bank of both main watercourses, flowing through the 

surface infrastructure area, within the plinthic catena’s, large areas were identified that had a 

patchy mosaic of seep zones.” These characteristics were observed during the site visit 

conducted in May 2014, particularly in the surface infrastructure footprint. These areas are 

considered to function as a unit due to their similar characteristics and the relatively 

impervious subsoil layer, in essence creating “perched” wetlands. i.e. a localised zone of 

saturation close to the soil surface that occurs when there is a relatively impermeable layer 

of rock or sediment between the ground surface and the regional water table. Therefore 

these were mapped and assessed on a broad scale as seep zones, whilst the channelled 

valley bottom HGM units, having more variable characteristics were assessed as individual 

systems.  
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It should be noted that the northern portions (located outside of the study area) of Wetlands 

1 and 4 as depicted in Figure 12 below were partially assessed by SAS during the site visit 

conducted in December 201311. Whilst the portions assessed at that time were not re-

assessed during the second site visit conducted in May 2014, the results of that assessment 

were utilised to inform the evaluation of those wetland systems during the course of this 

study. Additionally, small ‘bench’ wetlands were identified within the proposed discard dump 

area during the site visit in December 2013; however these were not re-assessed as part of 

this study and are presented in Figure 12 in order to show their location in comparison with 

the wetland systems assessed in this study.  

Although seep wetlands do not characteristically extend into a valley floor, they can be 

further categorised at Level 4B by their outflow drainage characteristics, i.e. they can be 

categorised into those “with channelled outflow” and those “without channelled outflow” (Ollis 

et al., 2013). The seeps associated with the channelled valley bottom wetlands identified 

within the study area are classified as “seeps without a channelled outflow”; according to 

Ollis et al., (2013) seeps which abut a distinct river channel and which feed into the channel 

via diffuse surface flow or subsurface flow without having a channelised outlet from the 

seepage area to the adjacent channel should be classified as such. A small number of 

hillslope seep wetlands identified within the study area may be considered to have 

channelled outflow drainage characteristics; however as the functionality and ecological 

service provision of such wetlands differs marginally from those without channelled outflow, 

all hillslope seep wetlands were assessed together. 

Representative photographs of the channelled valley bottom and hillslope seep wetlands are 

presented in Figures 13 to 15 following the map. The results of the classification of the 

wetland systems at Levels 3 and 4 of the classification system are illustrated in the tables 

below.  

                                                 

11 Faunal, Floral And Wetland Ecological Assessment As Part Of The Environmental Assessment And Authorisation 

Process For A Proposed Discard Dump As Part Of The Yzermyn Mining Project, Mpumalanga Province, prepared for 

EcoPartners, February 2014. 
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Table 12: Classification system for the wetland features identified within the study area. 

Level 3: Landscape unit 

Level 4: Hydrogeomorphic (HGM) unit 

HGM Type 
Longitudinal zonation / landform / 
Inflow drainage 

Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes. 

River: a linear landform with clearly 
discernible bed and banks, which 
permanently or periodically carries a 
concentrated flow of water. 

Not applicable 

Valley floor: The base of a valley, 
situated between two distinct valley 
side-slopes. 
 

Channelled valley-bottom 
wetland: a valley-bottom wetland 
with a river channel running through 
it. 
 

Not applicable 

Slope: an included stretch of 
ground that is not part of a valley 
floor, which is typically located on 
the side of a mountain, hill or valley. 
 

Seep: a wetland area located on 
(gently to steeply) sloping land, 
which is dominated by the colluvial 
(i.e. gravity-driven), unidirectional 
movement of material down-slope. 
Seeps are often located on the side-
slopes of a valley but they do not, 
typically, extend into a valley floor. 

Without channelled outflow 
 

Slope: an included stretch of 
ground that is not part of a valley 
floor, which is typically located on 
the side of a mountain, hill or valley. 
 

Seep: a wetland area located on 
(gently to steeply) sloping land, 
which is dominated by the colluvial 
(i.e. gravity-driven), unidirectional 
movement of material down-slope. 
Seeps are often located on the side-
slopes of a valley but they do not, 
typically, extend into a valley floor. 

With channelled outflow 
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Figure 12: Conceptual representation of the four major wetland systems identified within the study area. 

Wetland System 2 

Wetland System 1 

Wetland System 3 

Wetland System 4 
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Channelled Valley Bottom HGM unit 

Hillslope seep HGM units 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Representative photograph of a portion of the study area, showing channelled 
valley bottom and hillslope seep wetlands. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: Representative photographs of some of the channelled valley bottom wetlands 
identified within the study area. 
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Figure 15: Representative photographs of some of the hillslope seep wetlands identified within 
the study area. 

 

4.2 Wetland Vegetation 

During the assessment of the study area, the various wetland vegetation components were 

assessed. Vegetation species composition was homogenous throughout the study area; 

thus the individual wetland systems are not discussed separately in terms of the vegetation. 

Dominant species were characterised as either wetland or terrestrial species. The wetland 

species were then further categorised as temporary, seasonal and permanent zone species. 

It should be noted that as the site assessment was conducted during the dry winter period, 

some of the herbaceous and graminoid species with a spring/summer flowering period could 

not be positively identified to species level. Table 13 below presents the dominant floral 

species identified within the wetland management units during the assessment. It should be 

noted that this is not an exhaustive list of all floral species present within the wetland 

systems or the study area. 
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Table 13: Dominant floral species encountered in the wetland zones during the site 
assessment (alien species are indicated with an *). 

Terrestrial Temporary Seasonal Permanent 

Acacia dealbata* Arundinella nepalensis Arundinella nepalensis Cyperus rupestris 

Acacia karoo Boophane disticha Berkheya radula Leersia hexandra 

Acacia melanoxylon* Cynodon dactylon Berkheya radula Miscanthus junceus 

Acacia mearnsii* Cyperus esculentus Cyperus esculentus Persicaria lapathifolia 

Aloe sp. Cyperus longus Cyperus rupestris Schoenoplectus paludicola 

Andropogon eucomus Haplocarpha scaposa Cyperus rupestris Typha capensis 

Crassula vaginata Hyparrhenia tamba Eragrostis plana  

Cucumus zeyheri Imperata cylindrica Helichrysum kraussii  

Cussonia paniculata Seriphium plumosum Imperata cylindrica  

Cymbopogon pospischilii Sporobulus africanus Leersia hexandra  

Cynodon dactylon Verbena bonariensis* Panicum maximum  

Dicoma zeyheri  Schoenoplectus paludicola  

Diospyros lycioides    

Eragrostis chloromelas    

Eragrostis curvula    

Eragrostis gummiflua    

Eragrostis plana    

Haemanthus deformis    

Heteropogon contortus    

Hyparrhenia tamba    

Populus x canescens    

Searsia pyroides    

Senecio affinis    

Sporobulus africanus    

Themeda triandra    

 

Figure 16 below shows representative photographs of a selection of floral species 

associated with the wetlands identified within the study area. 
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Figure 16: Examples of floral species identified within the wetland areas. Clockwise from top 
left: Dicoma zeyheri, Haplocarpha scaposa, Helichrysum kraussii, hillslope seep 
wetland with dominant Hyparrhenia tamba and Imperata cylindrica. 

 

4.3 Wetland Function Assessment 

The Wet-Ecoservices method as described by Kotze et al. (2009) was applied to each of the 

wetland systems in order to ascertain the relative value of the wetlands in providing certain 

ecological and socio-cultural services as described in Section 2.5 of this report. The different 

HGM units associated with each wetland system, i.e. channelled valley bottom and seeps, 

were rated separately, as these HGM units possess different characteristics and are 

considered to provide varying levels of ecological service provision and functions. For 

example, according to Kotze et al. (2009), seepage wetlands are considered to have a 

higher potential to supply benefits which enhance water quality such as nutrient and toxicant 

assimilation, and hillslope seepages particularly are considered to have a relatively high 

potential for nitrogen cycling. In comparison, channelled valley bottom wetlands are 

considered to be of more value in terms of eco-services such as flood attenuation, 

streamflow regulation and supply of water. Furthermore the hillslope seep wetlands were 
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assessed as a single unit for the study area due to their very similar characteristics; whilst 

the channelled valley bottom wetlands were assessed as individual systems. The results of 

the study conducted by SAS (2014) were taken into consideration when assessing the 

wetland systems, however due to the small focus area of that study, the results obtained 

during the course of this investigation may differ as a result of new information made 

available. The results of this assessment are provided in Annexure B and a summary of 

these results are presented in the table below and the radar plots which follow.  

Table 14: Summary of the results obtained from the wetland function assessment. 

Wetland system Score Category 

Wetland 1 2.3 Moderately High 

Wetland 2 2.3 Moderately High 

Wetland 3 2.3 Moderately High 

Wetland 4 2.4 Moderately High 

Hillslope Seeps 2.1 Moderately High 

 

 

Figure 17: Results of the wetland function assessment applied to the channelled valley bottom 
wetlands identified within the study area. 
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Figure 18: Results of the wetland function assessment applied to the seep wetlands identified 
within the study area. 

 

As shown by these results, the wetland systems overall are deemed to provide intermediate 

to moderately high levels of ecological and socio-cultural services. Of particular importance 

are functions such as carbon storage, assimilation of phosphates, nitrates and pollutants 

thus enhancing water quality in the region, and erosion control. Whilst the opportunities to 

provide such functions are currently relatively low, due to the very low level of disturbances 

in the area at present, the potential of the wetlands to provide such benefits in the future may 

be compromised by the proposed mining activities.   

 

Biodiversity maintenance in all the wetland systems, with special mention of the channelled 

valley bottom wetlands, was considered to be high to moderately high, due to the extent of 

mostly natural habitat available for a variety of floral and faunal species, including threatened 

species such as Boophane disticha and Geronticus calvus (Southern Bald Ibis), both of 

which were observed during the site assessment (Figure 19). Furthermore, the location of 

the discard dump as currently proposed is within the recently proclaimed Mabola Protected 
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Environment12. Additionally, the study area falls within the Enkangala Grassland Biosphere 

Reserve (NSS, 2013), and is adjacent to the greater Kwamandhlangampisi Protected 

Environment which lies to the east. The study area is also within an Important Bird Area (IBA 

ZA020, SA125 Grassland) and is surrounded by a number of important wetlands and 

ecosystems, for example the Wakkerstroom vlei (a proposed RAMSAR site, located 

approximately 17km south west of the study area) and the Heyshope Dam. The Heyshope 

Dam, the sixth largest storage dam in South Africa, is a large impoundment of the Assegai 

River catchment13 and is situated approximately 17km north east of the study area. 

Disturbances to the wetland systems contained with the study area such as the proposed 

mining activities or large scale agriculture could conceivably have an impact, albeit limited, 

on the ecology of the Heyshope Dam.  

 

Figure 19: Representative photographs of Geronticus calvus (Southern Bald Ibis) (left) and 
Boophane disticha (right) identified during the site assessment. 

 

In terms of socio-cultural services, the wetland systems are considered to have a moderately 

high potential for tourism and recreation, due to the location within an existing tourism route, 

as well as the diversity of avifauna, aesthetic value and the opportunities for activities such 

as hiking or bird-watching. Whilst human habitation within the study area is not extensive, 

small rural homesteads were observed within close proximity of channelled valley bottom 

wetlands, and it is considered highly likely that the residents are reliant on the water within 

the watercourses for domestic purposes. Wetland soils are rich in nutrients and thus are 

commonly utilised by residents, particularly in rural communities, for crop cultivation (Figure 

20). Subsistence farming, particularly Zea mays, was observed within several of the seep 

                                                 

12 Mpumalanga Provincial Gazette Extraordinary No. 2251, published 22 January 2014. Retrieved from 

http://www.gpwonline.co.za/Gazettes/Pages/Provincial-Gazettes-Mpumalanga.aspx?p=4 on 2nd July 2014. 

 

13 http://www.birdlife.org.za/conservation/important-bird-areas/iba-directory/item/161-sa125-grassland retrieved 4th July 2014. 

http://www.gpwonline.co.za/Gazettes/Pages/Provincial-Gazettes-Mpumalanga.aspx?p=4
http://www.birdlife.org.za/conservation/important-bird-areas/iba-directory/item/161-sa125-grassland
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wetlands. In addition, the wetland areas support domestic livestock in terms of providing 

water and grazing as shown in Figure 21.  

 

 

Figure 20: Representative photograph of seep wetlands utilized for subsistence crop 
cultivation by local communities. 

 

 

Figure 21: Representative photographs of livestock utilizing wetland areas for grazing. 

 

4.4 Wet-Health Assessment and PES Determination 

A Level 1 assessment of each of the four wetland systems was undertaken in order to 

ascertain the PES of each wetland system. Three modules, namely hydrology, 

geomorphology and vegetation, were assessed in each HGM unit associated with each 

wetland, and subsequently an area weighted score was obtained for each wetland system. It 

should be noted that although the wetland systems identified may extend outside of the 

study area, only the portions located within the study area were assessed. Nonetheless, the 

potential impacts of activities such as irrigation agriculture and clearing of natural vegetation 

within the greater catchment were taken into consideration during the assessment. If the 
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assessment was applied on a broader scale results may have differed, however the 

assessment and the scale used is considered the most applicable to the study for the 

proposed mining project. These results are summarised in the table below. 

Table 15: Summary of the Hydrological, Geomorphological and Vegetation PES of the wetland 
systems based on impact score and change score. 

Wetland 
system 

Hydrology Geomorphology Vegetation 

Impact Score 
Trajectory of 

change 
Impact Score 

Trajectory 
of change 

Impact Score 
Trajectory of 

change 

Wetland 1 A ↓↓ A ↓↓ A ↓↓ 

Wetland 2 A ↓↓ A ↓↓ B ↓↓ 

Wetland 3 B ↓↓ A ↓↓ B ↓↓ 

Wetland 4 A ↓↓ A ↓↓ B ↓↓ 

Hillslope 
Seeps 

A ↓↓ A ↓↓ B ↓↓ 

 

The overall score for each wetland which aggregates the scores for the three modules, 

namely hydrology, geomorphology and vegetation, was calculated using the formula 14 as 

provided by the Wet-Health methodology. These results are presented below. 

Table 16: Summary of the PES of the wetland systems. 

Wetland System Overall Score PES Category 

Wetland 1 0.2 A 

Wetland 2 0.6 A 

Wetland 3 0.9 A 

Wetland 4 0.6 A 

Hillslope Seeps 0.9 A 

 

Due to the relatively undisturbed nature of the study area, the wetland systems identified 

within the study area are overall considered to be in a PES Category A (natural, unmodified). 

Modifications that have impacted the wetlands are on a localised scale, or of a relatively 

minor nature, and are thus not deemed to have had a noticeable effect on the overall 

“health” of the wetland systems. In this regard specific mention is made of the increased 

impact on the hillslope seepage wetlands which show signs of historical agriculture in many 

areas while the valley bottom wetland areas seem less disturbed. Deviations from the 

present state are not considered likely under current circumstances; however, should the 

proposed mining activities proceed, the associated disturbances are deemed highly likely to 

                                                 

14 ((Hydrology score) x 3 + (geomorphology score) x2 + (vegetation score) x 2))/ 7 = PES 
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impact negatively upon the wetland systems although the intensity of the impacts will vary 

depending on the proximity of the surface infrastructure to wetland systems and exact nature 

of the activities.    

 

Modifying factors taken into consideration when assessing the hydrology module of all 

wetland systems included the minimal additional water inputs as a result of increased 

hardening in the catchment, for example from roads and other impermeable surfaces. 

Stands of alien invasive species such as Acacia mearnsii (Black Wattle) and Populus spp. 

(Poplar) particularly in wetland and riparian regions within the catchment and individual 

wetlands may result in a reduction of water inputs, due to increased on-site water use by 

these species (Figure 22).  Small scale abstraction of water from the channelled valley 

bottom systems for domestic use in neighbouring rural homesteads, and within the hillslope 

seeps for subsistence farming is also responsible for a small reduction in water within the 

wetlands.  Additional modifications to the hydrology of the wetland systems include slight 

impediments of channels by road crossings, and erosion channels forming as a result of 

well-used cattle tracks (Figure 23). Overall however, the extent of these impacts is localised 

within each wetland system, and therefore the intensity of the impacts is considered low. 

 

Figure 22: Stands of alien invasive species such as Acacia mearnsii, Eucalyptus 
cameldulensis and Populus x canescens that would result in an increased on-site 
water usage from wetlands. 
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Figure 23: Representative photographs of localised erosion within a seep wetland as a result 
of trampling by livestock. 

 
Geomorphology within the wetland systems is also deemed to be in a largely natural state. 

As with the impacts on hydrology, the extent of modifications is localised, thus having a low 

impact on the wetland systems overall. Modifying factors include additional sediment inputs 

originating from disturbed soils in the croplands and small erosion gullies formed by well-

used cattle paths, as well as the gravel roads traversing wetland areas.  

 

Vegetation is deemed to have undergone marginally higher levels of transformation when 

compared with the hydrology and geomorphology modules; however despite disturbances to 

the vegetation communities, introduced alien and/or ruderal species are still clearly less 

abundant than characteristic indigenous wetland species. Small-scale crop cultivation and 

the resultant clearance of natural vegetation, as well as localised grazing by livestock, and 

potential harvesting of thatching grass by local communities are considered to be the 

primary modifiers to the vegetation communities within the wetland systems. Although 

evidence of historical agricultural activities is apparent on digital satellite imagery, few 

pioneer species were evident during the site assessment. Furthermore the site assessment 

was conducted in late May, when many perennial forb species begin a period of dormancy 

and annual plant species start to die back. Therefore, although the vegetation was 

considered to indicate effective recovery following historical disturbances, seasonal 

variations in the floral community structure and species composition may be evident during 

the wet summer period.  

 

Nevertheless, the potential for effective recovery of the vegetation following disturbances 

indicates that the site may be suitable for the implementation of a post-closure rehabilitation 

plan.  Figure 24 below conceptually presents the PES categories for the wetland systems. 
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Figure 24: Conceptual representation of the PES categories assigned to each wetland system. 
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4.5 Ecological Importance and Sensitivity (EIS) 

The EIS assessment was applied to each of the four wetland systems, and the results are 

presented in Table 17 below: 

Table 17: Results of the EIS assessment applied to the wetland systems within the study area. 

Determinant 
Score:  
Wetland 1 

Score:  
Wetland 2 

Score:  
Wetland 3 

Score:  
Wetland 4 

Confidence 

PRIMARY DETERMINANTS           

1. Rare & Endangered Species 4 4 4 3 4 

2. Populations of Unique Species 4 4 4 3 4 

3. Species/taxon Richness 3 3 3 2 3 

4. Diversity of Habitat Types or Features 2 3 3 2 3 

5. Migration route/breeding and feeding site for wetland 
species 

2 3 3 3 3 

6. PES as determined by WET-Health assessment 4 4 4 4 4 

7. Importance in terms of function and service provision  3 3 3 3 4 

MODIFYING DETERMINANTS           

8. Protected Status according to NFEPA Wetveg 4 4 4 4 4 

9. Ecological Integrity 4 4 4 3 4 

TOTAL 30 32 32 27   

MEAN 3.33 3.56 3.56 3.00   

OVERALL EIS A A A A   

 
The results of these calculations indicate that the wetland systems are deemed to be 

ecologically important, and the biodiversity of the wetland systems is highly likely to be 

sensitive to flow and habitat modifications. It should however be noted that the assessment 

was conducted on the wetland systems in their entirety, i.e. the channelled valley bottom 

HGM units and the hillslope seep HGM units combined. Taking into account the lower levels 

of ecological and socio-cultural service provision by the hillslope seep wetlands, it is the 

opinion of the ecologists that the hillslope seep wetlands, whilst still deemed to hold 

ecological value, are significantly less sensitive to modifications than the channelled valley 

bottom wetlands, particularly those hillslope seeps which have undergone modifications due 

to crop cultivation and grazing.  

The study area is known for its high levels of biodiversity, as discussed in Section 4.3. 

According to NSS (2013), the wetlands within the study area support several Conservation 

Important (CI) species, such as the Vulnerable African Grass-owl (Tyto capensis), Near 

Threatened Half-collared Kingfisher (Alcedo semitorquata). Furthermore, during the site visit 

conducted in December 2013 by SAS several CI floral species were observed, such as 

various orchid species unique to the vicinity, Eucomis sp. Gladioli sp. Boophane disticha and 

Scilla natalensis. Based on information available from the FEPA  database, the study 
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conducted by NSS (2013), and observations made by SAS in December 2013 and May 

2014, it is considered highly likely that populations of unique species are supported by the 

wetlands within the study area; therefore a score of 4 was assigned for this determinant. 

 
The FEPA database was considered the most recent available wetland information at the 

time of the assessment. Therefore, the FEPA information was used to inform the protected 

status score used during this assessment. It should be noted that the wetlands were 

assigned a score of 3 during previous assessments (SAS 2014; NSS 2013) however these 

assessments took into consideration information available at the time of those assessments. 

 
These EIS categories are conceptually presented in Figure 25 below. 
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Figure 25: Conceptual representation of the EIS categories assigned to the wetland systems. 
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4.6 Recommended Ecological Category (REC) 

The REC for each wetland system was determined utilising the results of the wetland 

function, WET-Health and EIS assessments. The results obtained from the wetland function 

assessment indicate moderately high levels of ecological service provision, with only 

marginal impacts on hydrology, vegetation and geomorphology observed in the channelled 

valley bottom wetlands. The seep wetlands have been moderately impacted in comparison, 

although the intensity of impacts are not considered severe at this time, thus the seep 

wetlands are still considered to be in a largely natural condition. Should current land 

practices continue, it is deemed likely that the overall PES of all four wetland systems will 

remain stable or marginally decline in future; however should the proposed mining activities 

be approved, such activities will have a definite negative impact on the integrity and 

functioning of the wetland systems in the vicinity and within the zone of influence of surface 

infrastructure. In particular, the proposed surface infrastructure and discard dump will result 

in the total loss of some wetland features and the extent and severity of the impact will be 

determined by the degree to which mitigation of impacts takes place. Thus an REC deemed 

appropriate to maintain the wetland systems in their Present State of ecological integrity and 

functionality is a Category A/B. The wetland systems should therefore not be permitted to 

deteriorate from their Present State and any development within the catchment of these 

systems should be very strictly managed in order to prevent impacts on the wetland 

resources which will lead to a change in class of the systems. It should however be noted 

that this can only be achieved if no activities take place within 100m of the wetland features, 

which is regarded as best practice and is in line with Regulation GN704 of the NWA.. 

 

4.7 Summary of Wetland Assessment Results 

A summary of the results obtained from the various assessments applied to each wetland 

feature within the study area are presented below. 

Table 18: Summary of the results obtained from the assessments applied to the wetland 
systems identified within the study area. 

Wetland System Function Assessment WET-Health Assessment EIS Assessment REC 

Wetland 1 Moderately high (2.2) A (0.2) A A 

Wetland 2 Moderately high (2.2) A (0.6) A A 

Wetland 3 Moderately high (2.2) A (0.9) A A 

Wetland 4 Moderately high (2.3) A (0.6) A A 

Hillslope Seeps Moderately high (2.1) A (0.9) A B 
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4.8 Delineation and Sensitivity Mapping 

All features were delineated on a desktop level with the use of aerial photographs, digital 

satellite imagery and topographical maps. Portions of the features were verified during the 

field survey according to the guidelines advocated by DWA (2005) and the wetland 

delineations as presented in this report are regarded as a best estimate of the temporary 

zone boundaries based on the site conditions present at the time of assessment.  

 

 Terrain units were used to determine in which parts of the landscape the wetland 

feature is most likely to occur, as wetlands occupying the valley bottom landscape 

unit are easily distinguishable, and the extent of the associated wetland area can 

often readily be determined.  

 The soil form indicator (Figure 26) was used to determine the presence of soils that 

are associated with prolonged and frequent saturation, as well as variation in the 

depth of the saturated soil zone within 50cm of the soil surface. This indicator was 

used to identify gleyed soils where the soil is a greyish/greenish/bluish colour due to 

the leaching out of iron. Whilst mottling was not extensive, it was present in the 

temporary zone. These factors were utilised to aid in determining the location of the 

wetland zones and their boundaries. 

 The vegetation indicator was used where possible in the identification of the wetland 

boundary through the identification of the distribution of both facultative and obligate 

wetland vegetation associated with soils that are frequently saturated. Key species 

utilised, particularly in the hillslope seep wetlands, included Helichrysum kraussii, 

Hyparrhenia tamba, Imperata cylindrica, Berkheya radula, Sporobulus africanus and 

Arundinella nepalensis. Changes in vegetation density and levels of greening were 

also considered during the delineation process, particularly in instances such as in 

the hillslope seep wetlands where terrestrial species are more abundant. 

 

The wetland systems and 100m buffer zones are conceptually presented in Figures 27 to 29 

below. 
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Figure 26: Representative photographs of soil samples taken within the seasonal zone of a 
hillslope seep wetland. 
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Figure 27: Conceptual representation of the wetland systems assessed within the study area with the associated buffer zone. 
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Figure 28: Conceptual representation of the wetland systems assessed within the discard dump footprint with the associated buffer zone. 
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Figure 29: Conceptual representation of the wetland systems assessed within the surface infrastructure footprint with the associated buffer zone 
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5 IMPACT ASSESSMENT 

The impact tables below serve to summarise the significance of perceived impacts on the 

biodiversity of the study area, in particular the surface infrastructure and discard dump 

footprint areas. The tables present the impact assessment according to the method 

described in Section 2.11 of this report, and also indicate the mitigation measures required 

to minimise the impacts. In addition, an assessment of the significance of the perceived 

impacts is presented, taking into consideration the available mitigating measures assuming 

that they are fully implemented. The severity of the perceived impacts of the proposed 

activities on each wetland type (i.e. channelled valley bottom and hillslope seep) was 

assessed separately due to the perceived differences in sensitivity of these wetland types. In 

consideration of the probability of the impacts on the wetland resources cognisance was 

made of the proposed mine plan including the proposed surface infrastructure at the plant as 

well as the discard dump as well as the risks associated with the proposed underground 

mining. Seep and bench wetlands located inside the discard dump and within the immediate 

vicinity of this facility will be subjected to high impacts. Due to the depths at which the 

resource will be mined, the impact on wetland resources is considered likely to decrease in a 

southerly direction. 

 

5.1 General management and good housekeeping practices 

The following essential mitigation measures are considered to be standard best practice 

measures applicable to a development of this nature, and must be implemented during all 

phases of the proposed development activities, in conjunction with those stipulated in the 

individual tables in the following sections, which define the mitigatory measures specific to 

the minimisation of impacts on wetland resources within the study area.  

 

Development and operational footprint 

 It is essential that the sensitivity maps (Figures 27 to 29) be considered during all 

phases of the development, and with special mention of the planning of surface 

infrastructure to aid in the conservation of important resources within the study area 

where possible. As far as possible all mining activity should be excluded from the 

100m wetland buffer zone. In addition, exemption for all activities within this area will 

need to be applied for; 

 All development footprint areas should remain as small as possible and should not 

encroach onto surrounding areas beyond the study area. It must be ensured that the 
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wetland features beyond the study area are off-limits to construction and operational 

vehicles and personnel;  

 The boundaries of footprint areas are to be clearly defined and it should be ensured 

that all activities remain within defined footprint areas. Edge effects will need to be 

extremely carefully controlled if the project is to proceed;  

 Good planning implementation and management of clean and dirty water system 

separation should take place throughout the life of the operation in line with the 

regulation of GN704 of the NWA; 

 Planning of temporary roads and access routes should avoid natural areas and 

especially wetland areas and be restricted to existing gravel roads where possible; 

 Appropriate sanitary facilities must be provided for the life of the construction and all 

waste removed to an appropriate waste facility; 

 All hazardous chemicals as well as stockpiles should be stored on bunded surfaces 

and have facilities constructed to control runoff from these areas; 

 It must be ensured that all hazardous storage containers and storage areas comply 

with the relevant SABS standards to prevent leakage; 

 No fires should be permitted in or near the construction area; and 

 Ensuring that an adequate number of waste and “spill” bins are provided will also 

prevent litter and ensure the proper disposal of waste and spills. 

Vehicle access 

 All vehicles must be regularly inspected for leaks. Re-fuelling must take place on a 

sealed surface area to prevent ingress of hydrocarbons into topsoil;  

 In the event of a vehicle breakdown, maintenance of vehicles must take place with 

care and the recollection of spillage should be practiced near the surface area to 

prevent ingress of hydrocarbons into topsoil and subsequent habitat loss; and 

 All spills should they occur, should be immediately cleaned up and treated 

accordingly. 

Wetland habitat  

If any mining infrastructure is to be placed in the hillslope seepage wetlands the extent of 

encroachment into wetlands and the associated buffers will need to be extremely well 

controlled and limited and very well managed systems will need to be implemented to 

prevent impact on water quality and quantity in adjacent wetland areas which will not be 

disturbed. In this regard particular mention is made of the following: 

 Clear separation of clean and dirty water systems is critical and it should be ensured 

that no mixing of water in the two systems takes place throughout the life of the mine. 

Specific mention is made of the following: 
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o Diversion of clean water around the dirty water system to ensure recharge of 

lower lying wetland areas; 

o Cut of drains to collect contaminated water within the dirty water area; and 

o All potential sources of surface infrastructure which will cause contamination 

need to be bunded or lined; 

 Very strict measures will be required to prevent seepage into the shallow 

groundwater aquifers in the region as well as water within the soil layer; 

 Upon closure detailed attention will need to be paid to rehabilitating the area in an 

attempt to re-instate wetland habitat and wetland functionality as far as possible and 

to prevent any latent impacts on adjacent wetland resources. 

Soils 

 Sheet runoff from access roads should be slowed down by the strategic placement of 

berms; 

 A soil management plan, including erosion / run-off control for construction phase to 

be developed and implemented; 

 As far as possible, all construction activities should occur in the low flow season, 

during the drier winter months; and 

 Monitor all areas outside of the development footprint for erosion and incision 

Monitoring 

 Throughout the life of the operation strict monitoring of parameters associated with 

wetland and aquatic ecology will be required. In particular mention is made of: 

 Physico-chemical water quality monitoring 

 Aquatic biomonitoring  

 Wetland PES monitoring 

 Vegetation structure monitoring 

Rehabilitation 

 Rehabilitate all grassland and wetland buffer areas impacted by the proposed 

development activities to ensure that the ecology of these areas is re-instated during 

all phases; 

 Upon closure detailed attention will need to be paid to rehabilitating the area in an 

attempt to re-instate wetland habitat and wetland functionality as far as possible and 

to prevent any latent impacts on adjacent wetland resources. 

 As much vegetation growth as possible should be promoted around the proposed 

development area in order to protect soils; and  
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 All alien vegetation in the vicinity of the study area should be removed regularly 

throughout the life of the mine and upon completion of operations and reseeded with 

indigenous grasses and sedges. 



SAS 214124 August 2014 

 

 

80 

IMPACT 1: LOSS OF WETLAND HABITAT AND ECOLOGICAL STRUCTURE 

Aspects and activities register 

Pre-Construction Construction Operational 
Decommissioning and 

Closure 

Poor planning leading to 
excessive placement of 

infrastructure within 
sensitive wetland areas 

Site clearing, the removal of 
vegetation, and associated 

disturbances to soils, 
leading to increased runoff 

and erosion and 
consequent sedimentation 

of wetland habitat  

Ongoing disturbances to 
soils, resulting in increased 
sedimentation and risk of 

erosion, arising from mining 
activities 

Disturbance of soils as part 
of demolition activities and 

backfilling 

Inadequate design of 
infrastructure leading to 

risks of pollution of 
wetlands as a result of 

seepages and runoff into 
wetland habitats 

Earthworks within wetland 
habitats  and in the vicinity 
of highly sensitive wetland 
areas leading to increased 

runoff and erosion and 
altered runoff patterns 

Ineffective rehabilitation 
may lead to 

wetland/riparian habitat 
transformation leading to 
lower abilities to support 
wetland vegetation and 
faunal species naturally 

occurring within the system 

Ongoing seepage and 
runoff from mining 

infrastructure to the 
groundwater regime 

beyond closure 

 

Construction of roadways 
through wetlands crossings, 

altering stream and 
baseflow patterns and 

water velocities 

Further alteration of 
wetland/riparian vegetation 

community structures 

Ongoing risk of decant of 
water from mining 

infrastructure (discard 
dump and overburden) 

beyond closure 

 
Topsoil stockpiling adjacent 
to wetlands and runoff from 

stockpiles 

Seepage from mining 
facilities has the potential to 

contaminate the 
groundwater environment 

which in turn can affect 
water quality in 

interconnected surface 
water sources in the area 

Potential contamination 
from the decommissioning 

of mining infrastructure 

 
Movement of construction 
vehicles within wetlands 

Increased seepage and 
potential increase in 

concentrations of dissolved 
salts 

Decommissioning activities 
may lead to wetland habitat 

transformation and alien 
plant species proliferation 

 

Dumping of hazardous and 
non-hazardous waste, 

including waste material 
spills and refuse deposits 

into the wetland areas 

Contamination of wetland 
water and soils as a result 
of spillages of hazardous 
materials by road users in 
the vicinity of the wetland 

Ineffective rehabilitation 
may lead to habitat 

transformation and alien 
vegetation encroachment 

  

Increased water inputs to 
the wetland as a result of 

runoff arising from the 
increased impermeable 
surfaces associated with 

mine infrastructure 

Ongoing erosion and 
sedimentation of wetlands 

  

Ongoing disturbance as a 
result of maintenance 

activities, leading to altered 
wetland vegetation 

community structures 
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Pre-Construction Construction Operational 
Decommissioning and 

Closure 

  

Ongoing proliferation of 
alien vegetation in 

disturbed soils and as a 
result of constant vehicular 
movement along the road 

 

  

Dumping of hazardous and 
non-hazardous waste 
materials into wetland 

areas, with specific mention 
of carbonaceous 

overburden 

 

 
Construction 

Phase 
Unmanaged Probability 

of Impact 
Sensitivity 

of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 2 3 10 8 80 (Medium-
high) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
high) 

Operational 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 5 10 12 120 (High) 

Hillslope 
Seep 

Systems 

5 4 5 3 5 9 13 117 (High) 

Closure 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 4 10 11 110 (High) 

Hillslope 
Seep 

Systems 

5 4 4 3 5 9 12 108 (High) 

Essential mitigation measures for the construction phase: 

 Minimise construction footprints prior to commencement of construction, ensuring that all infrastructure remains outside of wetland 
boundaries as far as possible, and control all edge effects of construction activities (proliferation of alien vegetation, disturbances of 
soils, dumping of construction waste);  

 Ensure that contractor laydown areas are included in the initial areas demarcated for clearing in order to minimise vegetation loss. 
Areas to be cleared must be clearly marked and clearing of vegetation must only take place within the demarcated areas; 

 Contractor laydown areas should be outside of wetland areas as far as possible; 

 Construction vehicles must remain on demarcated roads and should not encroach into the wetland areas or their respective buffer 
zones. Access roads should be planned as close as possible to existing roads in order to minimise loss of wetland habitat; 

 Clean and dirty water separation systems should be the first systems developed on site; 

 Ensure that erosion management and sediment controls are strictly implemented from the beginning of site clearing activities; 

 Support structures for infrastructure such as pipelines, conveyers etc must be placed outside of channelled valley bottom wetlands. 
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Should it be essential to place such support structures within the channelled valley bottom wetlands, the crossing designs of any 
bridges must ensure that the creation of turbulent flow in the system is minimised, in order to prevent downstream erosion. No 
support pillars (for bridges, powerlines or pipelines) should be constructed within the active channels. 

 
Recommended mitigation measures for the construction phase: 

 Restrict preparation of the construction site and construction activities to drier months to decrease the potential for erosion caused by 
rainfall. 
 

Essential mitigation measures for the operational phase: 

 Mine vehicles must remain on demarcated roads and should not encroach into the wetland areas or their respective buffer zones; 

 It is critical that a regular alien vegetation control programme is implemented, as proliferation of alien vegetation in the operational 
areas is expected, particularly in the vicinity of surface infrastructure; 
 

Essential mitigation measures in the closure phase: 

 Demolition footprint must be clearly demarcated and no related activities, including the movement of vehicles, must be permitted to 
occur outside of the footprint area; 

 All related waste and rubble must be removed from site and disposed of according to relevant SABS standards. No waste must be 
permitted to enter wetland resources; 

 Edge effects such as erosion must be monitored and managed; 

 Rehabilitation must ensure that wetland structure and function are reinstated in such a way as to ensure the ongoing functionality of 
the larger wetland system at pre mining levels; 

 It is critical that ongoing monitoring of alien vegetation is maintained post-closure, as proliferation of alien vegetation in the demolition 
areas is expected; 

 All areas should be resloped and topsoiled where necessary and reseeded with indigenous grasses. 
 
Recommended mitigation measures for the closure phase: 

 Restrict demolition activities to the drier winter months if possible to avoid sedimentation of wetland features. 
 

 
Construction 

Phase 
Managed Probability 

of Impact 
Sensitivity 

of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 2 2 3 8 7 56 (Medium-
Low) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
High) 

Operational 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 3 3 4 8 10 80 (Medium-
High) 

Hillslope 
Seep 

Systems 

5 4 2 3 4 9 9 81 (Medium-
High) 

Closure 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 2 3 3 8 8 64 (Medium-
Low) 
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Hillslope 
Seep 

Systems 

5 4 3 2 3 9 8 72 (Medium-
Low) 

Probable latent impacts: 

 Permanent loss of hillslope seep wetland habitats; 

 Proliferation of alien vegetation within disturbed areas leading to altered vegetation communities within the adjacent wetland and 
buffer zones; 

 Impacts on wetland soils; 

 Impacts on wetland species composition; 

 Loss of wetland functionality in the larger wetland system and especially the valley bottom wetlands; 

 Impacts on water quality and soil chemistry within the channelled valley bottom wetlands leading to altered conditions within the 
catchment. 

 

 

IMPACT 2: CHANGES TO WETLAND ECOLOGICAL AND SOCIOCULTURAL SERVICE 

PROVISION  

Pre-construction Construction Operational Closure 

Poor planning leading 
to excessive placement 
of infrastructure within 

sensitive wetland areas 

Site clearing, the removal 
of vegetation, and 

associated disturbances 
to soils, leading to 

increased runoff and 
erosion and consequent 
sedimentation of wetland 

habitat  

Ongoing disturbance of soils 
with general operational 

activities, leading to 
increased sedimentation 
and risk of erosion and 

therefore alterations to or 
loss of wetland habitat 

Disturbance of soils as part of 
demolition activities leading to 
increased sedimentation and 

risk of erosion of wetland 
habitat, resulting in altered 

habitat 

Inadequate design of 
infrastructure leading to 

risks of pollution of 
wetlands as a result of 
seepages and runoff 
into wetland habitats 

Earthworks in the vicinity 
of highly sensitive wetland 

areas leading to 
increased runoff and 

erosion and altered runoff 
patterns 

Risk of discharge, spillages 
and seepage of hazardous 

waste material from the 
PCD, discard dump and 

other mining infrastructure 
into the groundwater 

resulting in contamination of 
water within wetlands water 

leading to loss of potable 
water within the catchment 

Ongoing risk of discharge, 
seepage and runoff from 

mining infrastructure to the 
groundwater regime beyond 

closure resulting in 
contamination of wetland 

water, leading to a reduction of 
potable water within the 

catchment 

Inadequate design of 
infrastructure leading 
changes to wetland 

habitat 

Earthworks in the 
vicinity of wetland areas 

leading to increased 
runoff and erosion and 
altered runoff patterns 

Nitrates from blasting 
leading to eutrophication of 
the receiving environment 

and resulting in loss of 
potable water within the 

catchment 

Decommissioning activities 
may lead to wetland habitat 

transformation and alien plant 
species proliferation, resulting 
in loss of habitat, inability to 

support biodiversity and loss of 
nutrient and toxicant removal 

abilities 

 

Construction of 
roadways through 

wetlands crossings, 
altering stream and 

baseflow patterns and 
water velocities 

 

Ineffective rehabilitation may 
lead to habitat transformation 

and alien vegetation 
encroachment resulting in 

decreased biodiversity 
maintenance ability 

 

Topsoil stockpiling and 
runoff from stockpiles 
may affect adjacent 

wetlands 
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Pre-construction Construction Operational Closure 

 

Movement of 
construction vehicles 

within adjacent 
wetlands 

  

 

Dumping of hazardous 
and non-hazardous 

waste into the wetland 
areas 

  

 

Waste material spills 
and waste refuse 
deposits into the 
wetland features 

  

 

 Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 2 3 10 8 80 (Medium-
high) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
high) 

Operational 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 5 10 12 120 (High) 

Hillslope 
Seep 

Systems 

5 4 5 3 5 9 13 117 (High) 

Closure 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 4 10 11 110 (High) 

Hillslope 
Seep 

Systems 

5 4 4 3 5 9 12 108 (High) 

Essential mitigation measures for the construction phase: 

 Topsoil stockpiles must not be placed directly adjacent to the channelled valley bottom wetlands and measures such as berms and 
hessian curtains must be implemented to prevent erosion and sedimentation; 

 Ensure that erosion management and sediment controls are strictly implemented from the beginning of site clearing activities; 
 

Essential mitigation measures for the operational phase: 

 Ensure design and construction of all infrastructure prevents failure; 

 Monitor discard dump, Pollution Control Dam (PCD) and overburden stockpiles for seepages, and implement corrective action plans 
that have been predetermined to be effective in reducing impacts from seepage; 
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 All pollution control facilities should be lined with an HDPE liner system to prevent seepage. 

Essential mitigation measures in the closure phase: 

 All related waste and rubble must be removed from site and disposed of according to relevant SABS standards. No waste must be 
permitted to enter wetland resources; 

 Edge effects such as erosion must be monitored and managed to prevent sedimentation of wetland resources; 
 

Construction 
Phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 2 2 3 8 7 56 (Medium-
Low) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
High) 

Operational 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 3 3 4 8 10 80 (Medium-
High) 

Hillslope 
Seep 

Systems 

5 4 2 3 4 9 9 81 (Medium-
High) 

Closure 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 2 3 3 8 8 64 (Medium-
Low) 

Hillslope 
Seep 

Systems 

5 4 3 2 3 9 8 72 (Medium-
Low) 

Probable latent impacts 
None perceived. 

IMPACT 3: IMPACTS ON WETLAND HYDROLOGICAL FUNCTION  

Pre-Construction Construction Operational Closure 

Placement of infrastructure 
within sensitive wetland 

areas 

Site clearing and the 
removal of vegetation 

leading to increased runoff 
and erosion 

Ongoing disturbance of 
soils as a result of general 

operational activities, 
leading to increased risk of 

erosion and increased 
sedimentation of wetland 

habitat 

Disturbance of soils as part 
of demolition activities, 

leading to increased risk of 
erosion and increased 

sedimentation of wetland 
habitat 

Inadequate design of 
infrastructure leading to 
changes in hydrological 
function and sediment 

control capacity 

Site clearing and the 
disturbance of soils leading 

to increased erosion 

Earthworks in the vicinity of 
wetland areas leading to 

increased runoff and 
altered runoff patterns and 
erosion of wetland systems 

Movement of construction 
vehicles within wetland 

areas resulting in 
disturbances to the soil 

profile, resulting in 
increased sedimentation of 

wetland habitat 
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Pre-Construction Construction Operational Closure 

 

Earthworks in the vicinity of 
wetland areas leading to 

increased runoff and 
erosion and altered runoff 

patterns 

Dewatering of wetland 
habitat downgradient of 

mining activities, leading to 
loss of water within wetland 

habitat and altered 
hydrological patterns 

Altered hydrology  due to 
decant of water from the 

underground mine voids via 
the adit and/or unsealed 
boreholes in the vicinity 

 

Construction of stream 
crossings altering stream 

and baseflow patterns and 
water velocities 

Formation of groundwater 
cone of dewatering, leading 

to reduced recharge of 
wetland resources 

Accumulation of toxic water 
in the ground water plume, 
resulting in the long-term, 
large scale contamination 

of aquifers and surface 
water 

 

Topsoil stockpiling adjacent 
to wetlands and runoff from 

stockpiles leading to 
sedimentation of the 

system 

  

 
Movement of construction 
vehicles within wetlands 

  

 
Increased runoff volumes 

due to increased paved and 
other impervious surfaces 

  

 
Construction 

Phase 
Unmanaged Probability 

of Impact 
Sensitivity 

of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 2 3 10 8 80 (Medium-
high) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
high) 

Operational 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 5 10 12 120 (High) 

Hillslope 
Seep 

Systems 

5 4 5 3 5 9 13 117 (High) 

Closure 
phase 

Unmanaged Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 4 10 11 110 (High) 
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Hillslope 
Seep 

Systems 

5 4 4 3 5 9 12 108 (High) 

Essential mitigation measures for the construction phase: 

 Clear separation of clean and dirty water must take place and diversion of clean water around operational areas must ensure 
minimisation of the loss of catchment yield; 

 Measures to minimise impacts on water quality on nearby adjacent rivers must be ensured; 

 Support structures for infrastructure such as pipelines, conveyers etc must be placed outside of channelled valley bottom wetlands. 
Should it be essential to place such support structures within the channelled valley bottom wetlands, the crossing designs of any 
bridges must ensure that the creation of turbulent flow in the system is minimised, in order to prevent downstream erosion. No 
support pillars (for bridges, powerlines or pipelines) should be constructed within the active channels; 

 
 

Essential mitigation measures for the operational phase: 

 Clear separation of clean and dirty water must take place and diversion of clean water around operational areas must ensure 
minimisation of the loss of catchment yield 

 Monitor discard dump, Pollution Control Dam (PCD) and overburden stockpiles for seepages; 

 Recycle dirty water back into mining system; 

 Ensure sufficient freeboard is maintained on the PCD beach to prevent overflow; 

 Ensure that no decant occurs throughout the life and post-closure of the facility; 

 Implement regular monitoring programme to minimise seepage of water from the PCD, and monitor water seepage volumes and 
quality; 

 Implement groundwater level management as per the recommendations of the geohydrological report; 

 Implement monitoring programme of groundwater plume; should it become evident that significant impacts (such as the formation of 
Acid Mine Drainage) on the aquatic ecology of the Mkuzase and Mawandlane Rivers and the unnamed tributaries of the Assegaai 
River and their associated floodplains are taking place, consideration should be given to dewatering of the contaminated aquifers and 
boreholes downgradient of the relevant TSF. 

 If necessary, implement dewatering of downgradient contaminated water aquifers; 

 All pollution control and discard dump facilities should be lined with an HDPE liner system to prevent seepage. 
 

Essential mitigation measures in the closure phase: 

 The treated decant emanating from the treatment plant must be discharged to the adjacent hillslope seepage wetlands making use of 
a spigot which then drains into a sand filter along the edge of the hillslope seepage wetland. In this way the treated water will then 
seep through the sand filter and allow for recharge of the hillslope seepage wetland and ensure that water reaching the valley bottom 
wetland resource is further cleansed and contributes to the instream flow of the local drainage network; 

 Install a filter drain in the form of small trenches filled with sand, to direct flow of clean water around the adit to the sand filter placed 
outside the water treatment plant, thus enabling clean water to remain separate from dirty water; 

 Implement regular groundwater monitoring programme as per the recommendations of the geohydrological report; 

 Implement regular monitoring of water quality and toxicity of the PCD and open pit post-closure in order to ensure runoff and decant 
of water into wetland resources is prevented;  
 

Construction 
Phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

3 5 2 2 3 8 7 56 (Medium-
Low) 

Hillslope 
Seep 

Systems 

5 4 4 3 3 9 10 90 (Medium-
High) 

Operational 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 5 10 12 120 (High) 
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Hillslope 
Seep 

Systems 

5 4 5 3 5 9 13 117 (High) 

Closure 
phase 

Managed Probability 
of Impact 

Sensitivity 
of receiving 
environment 

Severity Spatial 
scale 

Duration 
of 

impact 

Likelihood Consequence Significance 

Channelled 
Valley 

Bottom 
Systems 

5 5 3 4 4 10 11 110 (High) 

Hillslope 
Seep 

Systems 

5 4 4 3 5 9 12 108 (High) 

Probable latent impacts 

None perceived. 

 

5.2 Impact Assessment Conclusion 

As can be seen from the tables above, the probability of impact of the proposed mining 

project is considered to be definite, although the severity of the impacts on the wetland 

resources will depend greatly on the exact nature of specific activities, proximity of activities 

to various wetland resources and the levels of mitigation implemented. The wetland 

resources within the study area were found to be in largely natural condition, with the 

channeled valley bottom systems considered to be more ecologically important than the 

seep wetlands. Additionally, the study area generally is considered to have high levels of 

biodiversity; thus the sensitivity of the receiving environment is deemed to be highly (in some 

instances critically) sensitive and important.  

 

Based on the impact assessment undertaken and in consideration of the proposed mine 

plan it is evident that there are three main impact categories that may affect the wetland 

ecology of the study area. In the consideration of mitigation it is assumed that a high level of 

mitigation takes place but which does not lead to prohibitive costs. From the summary of the 

results of the impact assessment, it is evident that prior to mitigation, impacts on wetland 

habitat and loss of ecological structure during the construction, operational and closure 

phases are considered to be of a medium-high level, whilst impacts arising from all three 

phases on wetland functionality and ecological service provision and on wetland hydrological 

function, are deemed to be of a high level. Should mitigation measures as stipulated in this 

report be strictly implemented, the impacts associated with the construction phase may be 

reduced to medium-low or medium-high levels, depending on the proximity of wetlands to 

the activities. Operational impacts are deemed to be of medium-high levels, whilst the 

impacts of closure are still considered to be of a high level. These levels are summarised in 

the tables below. 
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Table 19: A summary of the results obtained from the assessment of wetland ecological 
impacts arising from construction activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley 
Bottom Wetlands 

Medium-High Medium-Low 

Hillslope Seep Wetlands Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley 
Bottom Wetlands 

High Medium-High 

Hillslope Seep Wetlands High Medium-High 

3: Impacts on wetland hydrological function Channelled Valley 
Bottom Wetlands 

High Medium-Low 

Hillslope Seep Wetlands High Medium-Low 

 

Table 20: A summary of the results obtained from the assessment of wetland ecological 
impacts arising from operational activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley 
Bottom Wetlands 

Medium-High Medium-Low 

Hillslope Seep Wetlands Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley 
Bottom Wetlands 

High Medium-High 

Hillslope Seep Wetlands High Medium-High 

3: Impacts on wetland hydrological function Channelled Valley 
Bottom Wetlands 

High Medium-Low 

Hillslope Seep Wetlands High Medium-Low 

 

Table 21: A summary of the results obtained from the assessment of wetland ecological 
impacts arising from decommissioning / closure activities. 

Impact  Wetland Resource Unmanaged Managed 

1: Loss of wetland habitat and ecological structure Channelled Valley 
Bottom Wetlands 

Medium-High Medium-Low 

Hillslope Seep Wetlands Medium-High Medium-High 

2: Changes to wetland ecological and sociocultural 
service provision 

Channelled Valley 
Bottom Wetlands 

High High 

Hillslope Seep Wetlands High High 

3: Impacts on wetland hydrological function Channelled Valley 
Bottom Wetlands 

High High 

Hillslope Seep Wetlands High High 

 

6 CONCLUSION 

Scientific Aquatic Services (SAS) was appointed to undertake a Present Ecological State 

(PES) and Ecological Importance and Sensitivity (EIS) analysis of the wetland resources as 

part of the environmental assessment and authorisation process for Phase 1 of the proposed 

ATHA Yzermine underground coal mine in the Mpumalanga Province (hereinafter referred to 

as the ‘study area’). The study area is located west of the R543, approximately 20km north 

east of Wakkerstroom town and 13km south west of the mall town of Dirkiesdorp.  



SAS 214124 August 2014 

 

 

90 

 

A full faunal, floral and wetland ecological assessment as part of the environmental 

assessment and authorisation process for the proposed ATHA Yzermyn Coal Project was 

conducted by Natural Scientific Services (NSS) in June 201315. An additional faunal, floral 

and wetland ecological assessment was conducted for the discard dump related to the 

proposed ATHA Yzermyn Coal Project was conducted by SAS in December 201316. A 

further site assessment was conducted by SAS in May 2014 in order to verify, refine and 

extend the wetland delineations as presented by NSS (2013) and SAS (2014) and define the 

Present Ecological State (PES) as well as the Ecological Importance and Sensitivity (EIS) of 

the wetland systems identified within the greater mining area. Emphasis was placed on 

wetlands identified within close proximity of the proposed surface infrastructure footprint. 

Wetland systems located in the areas further from the proposed surface infrastructure were 

assessed in less detail and the delineation in these areas took place using desktop 

delineation techniques and using digital satellite imagery as well as the verification of 

selected points of interest. The wetlands within the north-east portion of the study area, 

forming Phase 2 of the proposed mining project, were not assessed. An impact assessment 

on the wetland resources of the proposed development was performed to determine the 

significance of the perceived impacts on the receiving environment. In addition, mitigatory 

measures were developed which aim to minimise the impacts, followed by an assessment of 

the significance of the impacts after mitigation, assuming that they are fully implemented 

should the project be permitted to proceed. 

 

Based on the review of literature as well as the provincial and NFEPA databases it is evident 

that the wetland resources of the area are particularly important from a wetland conservation 

point of view with the wetlands that were identified by the NFEPA database being defined as 

NFEPA wetlands. Their FEPA status indicates that they should remain in a good/near 

natural condition (Category A/B) in order to contribute to the national biodiversity goals and 

support sustainable use of water resources. In addition the wetlands in the area are known 

to support threatened crane species, one of the few wetland areas in South Africa to do so. 

The wetland vegetation group identified for the study area includes the Mesic Highveld 

Grassland Group 8, identified as a least threatened vegetation type.  

 

                                                 

15 Yzermyn Baseline and Impact Assessment – Section E: Wetland Assessment, prepared for WSP by Natural Scientific Services (NSS). July 2013 

16 Faunal, Floral And Wetland Ecological Assessment As Part Of The Environmental Assessment And Authorisation Process For A Proposed Discard 
Dump As Part Of The Yzermyn Mining Project, Mpumalanga Province, prepared for EcoPartners, February 2014. 
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According to the DEA et al (2013) guidelines for mainstreaming biodiversity in mining the 

area falls within an area of highest biodiversity importance and therefore any mining to take 

place in the area needs to be very well managed. Furthermore, the study area is located 

within a highly sensitive environment which is considered to have high conservation value as 

demonstrated by the recent proclamation of the Mabola Protected Environment. In addition 

the study area is adjacent to the greater Kwamandhlangampisi Protected Environment, is 

located within the Enkangala Grassland Biosphere Reserve (NSS, 2013) and within an 

Important Bird Area (IBA 0125). A number of important wetland and aquatic ecosytems are 

within close proximity to the study area, including the Wakkerstroom Wetlands (a proposed 

RAMSAR site) and the Heyshope Dam, South Africa’s sixth largest storage dam.  

 

The channelled valley bottom wetlands obtained a score placing them in a PES Category A 

(natural, unmodified) and the level of ecological and socio-cultural service provision by these 

wetlands are considered to be of a moderately high level. The hillslope seep Wetlands also 

obtained a score placing them in a PES Category A, despite the historical agricultural 

impacts on these wetlands. Modifications to the wetlands within the study area are evident 

on a localised scale; therefore the significance of these impacts is limited. Both the 

channelled valley bottom and hillslope seep wetlands obtained scores placing them in an 

EIS Category A, although portions of the hillslope seep wetlands which have been subjected 

to disturbances such as crop cultivation are deemed to be of significantly lower sensitivity 

compared to the channelled valley bottom wetlands. A Recommended Ecological Category 

(REC) A was assigned to the channelled valley bottom wetlands, whilst a REC B was 

assigned to the hillslope seep wetlands. Thus, the current PES and levels of service 

provision must be maintained and improved where necessary.  

 

Based on the impact assessment undertaken and in consideration of the proposed mine 

plan it is evident that there are three main impact categories that may affect the wetland 

ecology of the study area. In the consideration of mitigation it is assumed that a high level of 

mitigation takes place but which does not lead to prohibitive costs. From the summary of the 

results of the impact assessment, it is evident that prior to mitigation, impacts on wetland 

habitat and loss of ecological structure during the construction, operational and closure 

phases are considered to be of a medium-high level, whilst impacts arising from all three 

phases on wetland functionality and ecological service provision and on wetland hydrological 

function, are deemed to be of a high level. Should mitigation measures as stipulated in this 

report be strictly implemented, the impacts associated with the construction phase may be 

reduced to medium-low or medium-high levels, depending on the proximity of wetlands to 
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the activities. Operational impacts are deemed to be of medium-high levels, whilst the 

impacts of closure are still considered to be of a high level.  

 

The ATHA Yzermyn Coal Project is located within an extremely sensitive area containing 

extensive wetlands which are presently in a largely natural condition. Based on the site 

conditions, it is unlikely that sufficient space outside of wetland areas will be available to 

place mining infrastructure at a location which allows for feasible access to the resource. 

Therefore, on this basis, should the project proceed it will have a very high impact on the 

wetland ecology of the local area. The potential for post-closure decant of water from the 

underground mine void via the adit and/or unsealed exploration boreholes (Delta H, 2014) is 

of particular concern, as this will have a long term effect on surface water quality of not only 

on the wetlands within the study area, but also on aquatic resources within the greater 

catchment with special mention of the Assegaai River. Should it be considered economically 

feasible to treat the decant water post-closure until water quality stabilizes, which could take 

many decades, to pre-mining water quality standards in such a way as to support the post 

closure land use, which is envisaged to be protected wilderness, the project would be 

considered feasible, although the impacts on the wetland resources would remain extremely 

high. It is highly recommended that should it nonetheless be deemed appropriate to mine the 

resource, the coal washing plant and associated discard dump should be located in an area 

further afield where there is sufficient space to locate the plant beyond the boundaries of 

wetland resources and their associated buffers. . Should this not be feasible extensive 

measures to prevent discharge and seepage including liner systems, cutoff trenches and 

dewatering boreholes should be investigated and implemented to minimize seepage to the 

receiving environment to the minimum. In addition the infrastructure required to access the 

resource must be kept to the absolute minimum. Furthermore, extensive mitigation must be 

applied during the construction and operational phases of the project to ensure that no 

impact takes place beyond the surface infrastructure footprint. In this regard particular 

mention is made of the management of surface water and the dirty water area of the mine 

footprint. Exceptionally strict monitoring throughout the life of the mine and post-closure is 

required in order to ensure the health and functioning of the wetlands is retained, and 

monitoring data must be utilised to proactively manage any identified emerging issues. The 

rehabilitation of the of the infrastructure during closure of the mine must take place in such a 

way as to ensure that the post closure land use objectives are met, which is envisaged to be 

protected wilderness. The wetland resources will therefore need to be rehabilitated in such a 

way as to support the larger wetland systems at the same level as those evident in the pre-

mining condition. In order to meet this objective rehabilitation will need to be well planned 
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and a suitably qualified wetland ecologist must form part of the closure and rehabilitation 

project team to guide the rehabilitation and closure objectives of the mine. 
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APPENDIX A 

 

MAIN ATTRIBUTES OF AQUATIC ECOREGIONS 

 

Main attributes of the Eastern Escarpment Mountains Aquatic Ecoregion 

 

 

MAIN ATTRIBUTES EASTERN ESCARPMENT MOUNTAINS 

Terrain Morphology: Broad division 
(dominant types in bold) (Primary) 

Plains; Low Relief (limited) 
Lowlands; Hills and Mountains: Moderate and High Relief; 
Open Hills; Lowlands; Mountains: Moderate to High Relief; 
Closed Hills; Mountains: Moderate and High Relief  

Vegetation types (dominant types in bold) 
(Primary) 

South Eastern Mountain Grassland;  AltiMountain 
Grassland;  AfroMountain Grassland;  Moist 
Upland Grassland; North Eastern Mountain 
Grassland;  Moist Cold Highveld Grassland;  
Moist Cool Highveld Grassland;  Moist Sandy 
Highveld Grassland;  Dry Sandy Highveld 
Grassland Natal Central Bushveld (limited); 

Patches Afromontane Forest 

Altitude (m a.m.s.l) (modifying) 1100-3100;  3100-3500 limited 

MAP (mm) (Secondary) 400 to 1000 

Coefficient of Variation (% of annual 
precipitation) 

<20 to 35 

Rainfall concentration index 30 to 65 

Rainfall seasonality Early to late summer 

Mean annual temp. (°C) <8 to 18 

Mean daily max. temp. (°C): February <10 to 28 

Mean daily max. temp. (°C): July <10 to 22 

Mean daily min. temp. (°C): February <6 to 16 

Mean daily min temp. (°C): July <-2 to 4 

Median annual simulated runoff (mm) for 
quaternary catchment 

10 to >250 
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Main attributes of the Highveld Aquatic Ecoregion 

 

 

 

MAIN ATTRIBUTES HIGHVELD 

Terrain Morphology: Broad division 
(dominant types in bold) (Primary) 

Plains; Low Relief; 
Plains; Moderate Relief; 
Lowlands; Hills and Mountains: Moderate and High Relief; 
Open Hills; Lowlands; Mountains: Moderate to High Relief; 
Closed Hills; Mountains: Moderate and High Relief 
(limited) 

Vegetation types (dominant types in bold) 
(Primary) 

Mixed Bushveld limited); 
Rocky Highveld Grassland;  Dry Sandy Highveld 
Grassland; Dry Clay Highveld Grassland;  Moist Cool 
Highveld Grassland;  Moist Cold Highveld Grassland;  
North Eastern Mountain Grassland;  Moist Sandy Highveld 
Grassland; Wet Cold Highveld Grassland (limited);  Moist 
Clay Highveld Grassland; Clay Highveld Grassland:   
Patches Afromontana Forest (very limited) 

Altitude (m a.m.s.l) (modifying) 1100-2100, 2100-2300 (very limited) 

MAP (mm) (Secondary) 400 to 1000 

Coefficient of Variation (% of annual 
precipitation) 

<20 to 35 

Rainfall concentration index 45 to 65 

Rainfall seasonality Early to late summer 

Mean annual temp. (°C) 12 to 20 

Mean daily max. temp. (°C): February 20 to 32 

Mean daily max. temp. (°C): July 14 to 22 

Mean daily min. temp. (°C): February 10 to 18 

Mean daily min temp. (°C): July -2 to 4 

Median annual simulated runoff (mm) for 
quaternary catchment 

5 to >250 
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APPENDIX B 

 

RESULTS OF THE WET-ECOSERVICES ASSESSMENT 
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Results of the WET-Ecoservices Assessment applied to the wetland systems identified within the study area. 

Ecosystem service 
Wetland 1 

CVB 
Wetland 2 

CVB 
Wetland 3 

CVB 
Wetland 4 

CVB 
Hillslope Seep 

Wetlands  

Flood attenuation 2,4 2,8 2,6 3,5 1,6 

Streamflow regulation 2,8 2,6 2,8 3,2 1,6 

Sediment trapping 2,2 2,4 2,4 2,6 1,6 

Phosphate assimilation 2,2 2,4 2,4 2,6 3 

Nitrate assimilation 2,5 2,6 2,5 2,6 2,8 

Toxicant assimilation 2,5 2,6 2,5 2,1 2,6 

Erosion control 3 2,8 2,6 3 2,8 

Carbon Storage 3 3 3 3 2,4 

Biodiversity maintenance 3 2,9 3 2,4 2,8 

Water Supply 1,8 2,1 2,1 2,8 2,8 

Harvestable resources 1,6 1,6 1,6 1,6 1,3 

Cultural value 1 1 1 1 1 

Cultivated foods 1,8 1,6 1,6 1,4 1,6 

Tourism and recreation 3 2,8 2,2 2 2 

Education and research 1,8 1,8 1,8 1,6 1,6 

SUM 34,6 35,0 34,1 35,4 31,5 

Average score 2,3 2,3 2,3 2,4 2,1 

 

 


