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EXECUTIVE SUMMARY 

Environmental Assurance (Pty) Ltd (hereafter referred to as ENVASS) was appointed by Gold Fields Operations Limited 

(GFO) and GFI Joint Venture Holdings (Pty) Limited (GFI Holdings) acting jointly in their capacities as participants in an 

unincorporated joint venture (JV) known as South Deep JV: South Deep Gold Mine (hereafter referred to as ñthe clientò), , 

to undertake an updated Aquatic Biodiversity Assessment of the watercourses within the mining right area. The client is in 

the process of applying for an update and consolidation of all water uses onsite. The client has proposed two (2) discharge 

points, namely Discharge of treated water from the Reverse Osmosis (RO) Plants (Option 1) and Discharge of treated water 

from the RO plants via a pipeline (Option 2). Option 1 is the preferred alternative; therefore this report will focus on this 

proposed discharge point. There is an existing discharge point associated with the Doornpoort Tailings Storage Facility 

(TSF) which will also be assessed within this report.  

 

The primary purposes of this specialist study will be to 1) update the aquatic biodiversity assessment for the site and 2) 

provide specialist input into the application for Environmental Authorisation (EA) in terms of the National Environmental 

Management Act. 1998 (Act No. 107 of 1998), as amended (NEMA)) and associated Environmental Impact Assessment 

(EIA) Regulations of 2014, as amended, as well as the Water Use License Application (WULA) in accordance with the 

National Water Act (Act No. 36 of 1998) (NWA) for the discharge points, which also consolidates all the previously approved 

water uses, and new water uses which had previously been omitted. The specialist study will comply with the Species 

Protocol Guidelines for the aquatic biodiversity theme, as stipulated within Government Notice (GN) 320 (DEA, 2020), and 

Department of Water and Sanitation (DWS) requirements to ensure that all Departmental needs are met on submission. In 

accordance with the Species Protocol Guideline, a Project Area of Influence (PAOI) must be assessed around the 

development site. A 500 Metre (m) PAOI around the proposed development (hereafter known as ñthe study areaò) for the 

aquatic biodiversity impact assessments was therefore deemed acceptable for this purpose based on the type of 

development required.  

 

Several watercourses were delineated and verified infield. These include two (2) Channelled Valley Bottom (CVB01 and 

CVB02) wetlands, three (3) Unchannelled Valley Bottom (UVB01 to UVB03) wetlands, and one (1) Artificial Watercourse 

(Arti01) associated with the study area. Of these, Arti01 and CVB01 were determined to be at high risk of impact by the 

Option 1 and existing Doornpoort discharge point. However, the functionality of all watercourses was assessed in order to 

satisfy the requirements of the updated Aquatic Biodiversity Assessment.  

 

The Present Ecological State (PES) of the assessed watercourses ranged from Class C (Moderately Modified) to Class 

E (Seriously Modified). Significant alterations to the bed and channels have occurred due to road, powerline, and pipeline 

crossings, along with illegal mining activities and ongoing construction within the stream channels. Wetlands have been 

adversely affected by the deposition of infill materials, waste rock dumping, trenching, and channelling, leading to diverted 

water systems and diminished flow, which have altered the natural vegetation. Soil disturbances have facilitated the spread 

of alien and invasive plant species (AIPs) within the marginal and riparian zones. Notable species include Eucalyptus spp., 
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Acacia sp. (wattle), scattered Agave sisalana (sisal), and Cortaderia selloana (Pampas grass) infestations. Some of these 

plants, initially introduced for rehabilitation, are now encroaching upon the wetland systems. The watercourse has been 

rerouted around the old TSF; however, ongoing soil excavation and dumping continue to impact the diverted areas. 

Additionally, litter and waste disposal from upstream informal communities have degraded downstream regions. Leaks from 

sewage treatment plants (STPs) and seepage from mining activities have further compromised downstream water quality. 

 

Following the undertaking of the Risk Assessment Matrix (RAM) (DWS, 2023) for the activities associated with the discharge 

of wastewater and treated water from the Reverse Osmosis (RO) plants at Option 1 (preferred option) into the receiving 

watercourses were determined to present a low risk of impact in a post-mitigation scenario. The most significant impacts to 

the receiving watercourses were determined to be alteration of hydrological flows and water quality impacts.  

 

3. This Notice does not apply- 

(c) in instances where an application must be made for a water use license (WUL) for the authorisation of any other 

water use as defined in section 21 of the Act that may be associated with a new activity. 

 

Considering the above, it is the specialistôs opinion, substantiated by the project-specific RAM and GN4167, that the activity 

applies for Sections 21(c) and (i) water use authorisation via a WULA process. However, this is subject to discussion with 

the DWS case officer, who will provide finality on the authorisation path to be followed by the client.  

 

It is important to note that the RAM was undertaken with the assumption that all mitigation and rehabilitation measures as 

outlined in the RAM and Section 9 of this report will be adhered to. Should there be any changes to the project layout, a 

revised RAM will need to be undertaken. 

 

Based on the findings of the analysis, it is recommended that Option 1 is utilised as this will create a larger area of 

hydrological zonations across the watercourse. Based on the wetland assimilation assessment, the maximum discharge 

should not exceed 2 Ml/day. 

 

Based on the results obtained during this study and presented herein, it is the specialistôs substantiated opinion that the 

proposed development continues, provided that all mitigation and rehabilitation measures proposed in this report and the 

site-specific WUL be strictly implemented and subsequently monitored. This conclusion is subject to the following conditions, 

as well as all mitigation and rehabilitation measures presented within Section 9, being strictly implemented and subsequently 

monitored:  

¶ Implementation of all design measures recommended within Sub-Section 10.4.  
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AQUATIC BIODIVERSITY ASSESSMENT REQUIREMENTS 

The following lists the requirements of an Aquatic Biodiversity Impact Assessment Report as stipulated within the protocol 

for specialist assessment and minimum report content requirements for environmental impacts on aquatic biodiversity and 

the sections within this report where each can be found [Department of Environmental Affairs (DEA), 2020].  

 

No.  REQUIREMENT SECTION OF REPORT 

2.7 The findings of the specialist assessment must be written up in an Aquatic Biodiversity Specialist 

Assessment Report that contains, as a minimum, the following information:  

2.7.1 contact details of the specialist, their SACNASP registration 

number, their field of expertise and a curriculum vitae. 

Document Control (pg. ii) &  

Appendix B: CV (pg. 85) 

2.7.2 a signed statement of independence by the specialist. Specialist Declaration (pg. iii) 

2.7.3 a statement on the duration, date and season of the site inspection 

and the relevance of the season to the outcome of the assessment. 

Document Control (pg. ii) 

2.7.4 the methodology used to undertake the site inspection and the 

specialist assessment, including equipment and modelling used, 

where relevant. 

Methodology (Appendix A (pg. 67) 

2.7.5 a description of the assumptions made, any uncertainties or gaps 

in knowledge or data. 

Assumptions and Limitations (pg. 7) 

2.7.6 the location of areas not suitable for development, which are to be 

avoided during construction and operation, where relevant. 

Buffer zone determination (pg. 30) & 

Impact Assessment (pg. 36) 

2.7.7 additional environmental impacts expected from the proposed 

development. 

Impact Assessment (pg. 36) 

2.7.8 any direct, indirect and cumulative impacts of the proposed 

development on site. 

Impact Assessment (pg. 36) & 

Cumulative and Residual Impacts (pg. 

43) 

2.7.9 the degree to which impacts and risks can be mitigated. Cumulative and Residual Impacts (pg. 

43) & Impact Statement (pg. 36)  

2.7.10 the degree to which the impacts and risks can be reversed. Cumulative and Residual Impacts (pg. 

43) & Impact Statement (pg. 36) 

2.7.11 the degree to which the impacts and risks can cause loss of 

irreplaceable resources. 

Cumulative and Residual Impacts (pg. 

43) & Impact Statement (pg. 36) 

2.7.12 a suitable construction and operational buffer for the aquatic 

ecosystem, using the accepted methodologies. 

Buffer zone determination (pg. 30) 

http://www.envass.co.za/


South Deep Gold Mine: Consolidated Aquatic Biodiversity Update                                                Project: WET-REP-281-25_26 

 

Environmental Assurance (Pty) Ltd 

Aquatic Division 

www.envass.co.za 

Client Restricted 

ENVASS 

vii 

 

2.7.13 proposed impact management actions and impact management 

outcomes for inclusion in the Environmental Management 

Programme (EMPr). 

Impact Assessment (pg. 36) and 

Mitigation Section (pg. 43) 

2.7.14 a motivation must be provided if there were development footprints 

identified as per paragraph 2.4 above that were identified as having 

a ñlowò aquatic biodiversity sensitivity and that were not considered 

appropriate. 

N/A 

2.7.15 a substantiated statement, based on the findings of the specialist 

assessment, regarding the acceptability or not of the proposed 

development and if the proposed development should receive 

approval or not. 

Conclusion (pg. 64) 

2.7.16 any conditions to which this statement is subjected. Conclusion (pg. 64) 
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1 INTRODUCTION 

1.1 Background  

Environmental Assurance (Pty) Ltd (hereafter referred to as ENVASS) was appointed by Gold Fields Operations Limited 

(GFO) and GFI Joint Venture Holdings (Pty) Limited (GFI Holdings) acting jointly in their capacities as participants in an 

unincorporated joint venture (JV) known as South Deep JV: South Deep Gold Mine (hereafter referred to as ñthe clientò), , 

to undertake an updated Aquatic Biodiversity Assessment of the watercourses within the mining right area. The client is in 

the process of applying for an update and consolidation of all water uses onsite. The client has proposed three (3) discharge 

points, namely Discharge of treated water from the Reverse Osmosis (RO) Plants (Option 1). Discharge of treated water 

from the RO plants via a pipeline (Option 2) and Discharge of excess underground water (Option 3). Option 1 is the preferred 

alternative; therefore this report will focus on this proposed discharge point. There is an existing discharge point associated 

with the Doornpoort Tailings Storage Facility (TSF) which will also be assessed within this report. 

 

The primary purposes of this specialist study will be to 1) update the aquatic biodiversity assessment for the site and 2) 

provide specialist input into the application for Environmental Authorisation (EA) in terms of the National Environmental 

Management Act. 1998 (Act No. 107 of 1998), as amended (NEMA)) and associated Environmental Impact Assessment 

(EIA) Regulations of 2014, as amended, as well as the Water Use License Application (WULA) in accordance with the 

National Water Act (Act No. 36 of 1998) (NWA) for the discharge points, which also consolidates all the previously approved 

water uses, and new water uses which had previously been omitted. The specialist study will comply with the Species 

Protocol Guidelines for the aquatic biodiversity theme, as stipulated within Government Notice (GN) 320 (DEA, 2020), and 

Department of Water and Sanitation (DWS) requirements to ensure that all Departmental needs are met on submission. In 

accordance with the Species Protocol Guideline, a Project Area of Influence (PAOI) must be assessed around the 

development site. A 500 Metre (m) PAOI around the proposed development (hereafter known as ñthe study areaò) for the 

aquatic biodiversity impact assessments was therefore deemed acceptable for this purpose based on the type of 

development required. 

 

1.2 Locality 

The mining lease area constituted as ñthe study areaò within this report. According to the Gold Fields Limited Mineral 

Resources and Mineral Reserves Supplement to the Integrated Annual Report (IAR) (2021), the total mining area is 

approximately 4,268 Hectares (ha). The study area is situated in the Westonaria suburb of the Rand West and Merafong 

Local Municipalities of the Gauteng Province, South Africa at geographic centre coordinate 26Ü 24ô 53.17ò S, 27Ü 40ô 28.64ò 

E (Figure 1-1). The site is accessed via the National Route 12 road between Johannesburg and Potchefstroom.   
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Figure 1-1: Locality map of the study area in relation to surrounding towns and municipal boundaries within the Gauteng Province, South Africa. 
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1.3 Applicable Legislation  

This study was conducted in accordance with consideration to the following legislation (Table 1-1).  

 

Table 1-1: Description of the legislation that was considered when drafting this report. 

LEGISLATION DESCRIPTION 

South African 

Constitution 

(Act No. 108 of 1996) 

The constitution is the overarching framework of South African law. It provides a legal foundation for 

the existence of the republic, outlines the rights and responsibilities of South African citizens and 

defines the structure of government. Section 24(a) states that every person has a right to an 

environment that is not harmful to their health or well-being and an environment that is protected 

through reasonable legislation or other measures for the benefit of present and future generations. 

Section 24(b) directs the state to take reasonable action to prevent pollution, promote conservation 

and ensure sustainable development that secures ecological integrity and the use of natural 

resources. Section 27 states that the National government is the custodian of all the countryôs water 

resources. As such, the state is required to protect and conserve water resources to ensure safe 

access to water.   

Department of Water and 

Sanitation (DWS) General 

Notice 4167 Government 

Gazette no. 49833 (2023) 

In order to understand and interpret GN 4167 (2023) the following definitions must be presented and 

expanded upon (DWS, 2023):  

Characteristics of a watercourse: the resource quality of a watercourse within the extent of a 

watercourse; 

Diverting: To, in any manner, cause the instream flow of water to be rerouted temporarily or 

permanently;  

Extent of a watercourse: (a) The outer boundary of the 1:100year flood line and/or delineated riparian 

habitat, whichever is the greatest distance, measured from the middle of the watercourse; and (b) 

Wetlands and pans: the delineated boundary (outer temporary zone) of any wetland or pan.  

Flow-altering: To, in any manner, alter the instream flow route, speed or quantity of water temporarily 

or permanently.  

Impeding: to, in any manner, hinder or obstruct the instream flow of water temporarily, or permanently, 

but excludes the damming of flow to cause storage of water. 

Rehabilitation: The process of reinstating natural ecological driving forces within part or the whole of 

a degraded watercourse to recover former or desired ecosystem structure, function, biotic 

composition and associated ecosystem services.   

Regulated area of a watercourse: For Section 21 (c) and (i) of the NWA water uses in terms of GN 

4167 means: 

(a) The outer boundary of the 1:100year flood line and/or delineated riparian habitat, whichever is the 

greatest distance, measured from the middle of the watercourse;  

(b) In the absence of a determined 1:100year flood line or riparian area the area within 100m from 

the edge of a watercourse (excluding floodplains) where the edge of the watercourse if the first 

identifiable annual bank fill flood bench; or  

(c) A 500 m radius from the delineated boundary of any wetland or pan.  
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LEGISLATION DESCRIPTION 

Riparian Habitat: The physical structure and associated vegetation of the areas associated with a 

watercourse which are commonly characterised by alluvial soils, and which are inundated or flooded 

to an extent and with a frequency sufficient to support vegetation species with a composition and 

physical structure distinct from those of adjacent land areas.  

Rehabilitation: The process of reinstating natural ecological driving forces within part or the whole of 

a degraded watercourse to recover former or desired ecosystem structure, function, biotic 

composition and associated Ecosystem Services (ESS).  

Watercourse: (a) a river or spring; (b) a natural channel in which water flows regularly or intermittently; 

(c) a wetland, lake or dam into which, or from which, water flows; and (d) any collection of water which 

the Minister may, by notice in the Gazette declares to be a watercourse.  

Wetland: Land which is transitional between terrestrial and aquatic systems where the water table is 

usually at or near the surface, or the land is periodically covered with shallow water, and which land 

in normal circumstances supports or would support vegetation typically adapted to life in saturated 

soil.  

 

According to GN4167 (2023), water use in terms of Section 21 (c) and (i) of the NWA may be granted 

under a General Authorisation (GA) as opposed to a full Water Use License (WUL) if all activities 

within the regulated area of a watercourse are calculated to be of low risk utilising the DWS Risk 

Assessment Matrix (RAM).  

DWS Regulation No.  

R. 267, Government 

Gazette no. 40713 (2017) 

The purpose of this regulation is to prescribe the procedure and requirements for Water Use License 

Applications (WULAs) as contemplated in Section 41, as well as an appeal in terms of Section 41(6) 

of the NWA. 

 

Within Section 6 of Regulation No. R. 267 the content required within a Wetland Delineation Report 

are stipulated and thus were considered by the author when drafting this report. Additionally, the 

standardised and DWS-accepted methods that must be used for determining the various aspects of 

assessments during the WULA process related to wetlands are presented and their sources are 

referenced.  

DFFE Government Notice 

No.320, Government 

Gazette No. 43110 (2020) 

GN 320 (DFFE, 2020) defines the procedures for the assessment and minimum criteria for reporting 

on identified environmental themes in terms of Sections 24(5)(a) and (h) and 44 of the NEMA, when 

applying for EA. The minimum criteria for high-sensitivity aquatic biodiversity features were utilised 

to guide the implementation and presentation of this study report.  

NEMA: EIA Regulations 

(2014, as amended in 

2017) 

As the primary purpose of this assessment is to provide specialist input into the environmental 

management process, including the WULA, associated with the activity, the author has drafted this 

specialist report following the requirements listed under Appendix 6 of the NEMA: EIA Regulations 

(2014, as amended).  
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LEGISLATION DESCRIPTION 

NWA 

The purpose of the NWA  is to ensure that the national water resources are protected, used, 

developed, conserved, managed and controlled in ways which take into account amongst other 

factors:  

(g) protecting aquatic and associated ecosystems and their biological diversity:  

(h) reducing and preventing pollution and degradation of water resources; 

 

In terms of the NWA, water use is broadly defined as, and includes taking and storing water, activities 

which reduce stream flow, waste discharges and disposals, controlled activities (activities which 

impact detrimentally on a water resource), altering a watercourse, removing water found underground 

for certain purposes, and recreation. In general, water use must be licensed unless it is listed in 

Schedule I, is an existing lawful use, is permissible under a GA, or if a responsible authority waives 

the need for a license.  

 

The water uses, as listed under Section 21 of the NWA, that apply to this project are: 

(c) impeding and diverting the flow of water in a watercourse; 

(f) discharging waste or water containing waste into a water resource and  

(i) altering the bed, banks, course or characteristics of a watercourse. 

National Environmental 

Management: Biodiversity 

Act, 2004 (Act No. 10 of 

2004) (NEM: BA) 

The objectives of the NEM: BA are (within the framework of NEMA to provide for:  

(i) the management and conservation of biological diversity within the Republic and of the 

components of such biological diversity; 

(ii) the use of indigenous biological resources in a sustainable manner; and 

(iii) the fair and equitable sharing among stakeholders of benefits arising from bioprospecting 

involving indigenous biological resources.  

 

2 SCOPE OF WORK 

The following Scope of Work (SoW) was undertaken in drafting the Updated Aquatic Biodiversity Report: 

¶  Conduct a desktop study inclusive of a literature review of all available studies applicable to the study area. 

¶ Conduct a field survey to delineate the watercourses (rivers and wetlands) within the study area using óA Practical 

Field Procedure for Identification and Delineation of Wetland and Riparian Areasô [Department of Water Affairs and 

Forestry (DWAF), 2008]. 

¶ Classify all watercourses within the study area using the óNational Wetland Classification System for Wetlands and 

other Aquatic Ecosystems in South Africaô (Ollis et al., 2013). 

¶ Assess the Present Ecological State (PES) score of all the at-risk watercourses by implementing the required 

methodologies and tools. 

¶ Determine the Ecological Importance and Sensitivity (EIS) of all the watercourses by implementing the required 

methodologies and tools, as presented below. 
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¶ Calculate the functionality of the at-risk wetlands by determining the level to which each system supplies valuable 

Ecosystem Services (ESS) using the WET-EcoServices tool (Kotze et al., 2020).  

¶ Determine scientific buffer zones for the at-risk watercourses using the óBuffer Zone Guidelines for Rivers, 

Wetlands and Estuariesô (Macfarlane & Bredin, 2016).  

¶ Calculate the Recommended Management Objective (RMO) of each at-risk watercourse by implementing the 

DWAF (2007) management objectives matrix. 

¶ Provision of mitigation and/or rehabilitation measures to reduce the impacts of the proposed discharges. 

¶ Provision of design recommendations, in consultation with representative engineers, to ensure that the functioning 

of the receiving wetlands is not negatively impacted. 

¶ Conduct a quantitative impact assessment in accordance with the DEA (2014) methodology in which the perceived 

direct, indirect, cumulative and residual (if any) impacts of the proposed activities and associated infrastructure on 

the receiving aquatic environment are analysed and reported on.  

¶ Undertake a DWS RAM to determine whether the proposed activities must be subject to a GA, or a WULA process. 

¶ Conduct a wetland assimilation assessment on the proposed discharge point.  

¶ Draft a single updated Aquatic Biodiversity report for submission to the client in electronic PDF format.  

 

Further to the above, the following SoW was provided by Manyabe Consulting which will be addressed within this report: 

¶ The study took cognisance of the recently published Government Notice 320 (dated 20 March 2020) and 

Government Notice 1150 (dated 30 October 2020) in terms of NEMA: ñProcedures for the Assessment and 

Minimum Criteria for Reporting on Identified Environmental Themes in terms of Sections 24(5)(a) and (h) and 44 

of the National Environmental Management Act, 1998, when applying for Environmental Authorisationò. 

¶ The study includes a checklist with reference to the section of the report that addresses how the report conforms 

to Government Notice Regulation (GNR) No. 982 of Appendix 6 of the National Environmental Management Act, 

1998 (Act No. 107 of 1998) and the Environmental Impact Assessment (EIA) Regulations of 2014 (as amended) 

i.e. Requirements for Specialist Studies. 

¶ The infrastructure to be developed [at all discharge points) should discharge water in a dispersive/ slow manner, 

with energy dissipators. At all discharge points, there should not be a channel that is forming towards the 

watercourse. 

¶ Advise on how the wetland will change due to the proposed discharges. PES and the EIS should be improved 

upon by the proposed changes. Should the PES and EIS be reduced, proper mitigation measures must be 

prescribed. 

¶ Recommend remedial actions based on the findings of the assessments. 
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3 METHODOLOGY 

Table 3-1 below presents the methodologies and tools that were utilised in conducting this aquatic biodiversity report. A 

detailed description of these methodologies and tools is presented in Appendix A.  

 

Table 3-1: Methodologies applied during the study. 

ASPECT  METHODOLOGY/TOOL 

Desktop Assessment 

¶ Aerial imagery (Google Earth Pro). 

¶ Vegetation and climate information (Mucina & Rutherford, 2006). 

¶ PES, Ecological Importance (EI) and Ecological Sensitivity (ES) per Sub Quaternary Reach 

(SQR) for Secondary Catchments in South Africa (DWS, 2014). 

¶ The National Freshwater Ecosystem Priority Areas (NFEPA) (Nel et al., 2011). 

¶ The Gauteng Conservation Plan [Gauteng Department of Agriculture, Rural Development 

and Environment (GDARDE), 2015]. 

¶ South African Inventory of Inland Aquatic Ecosystems (SAIIAE) (Van Deventer et al., 2019). 

¶ National Biodiversity Assessment (NBA) (Van Deventer et al., 2019). 

¶ The South African National Biodiversity Institute (SANBI) National Wetland Map 5 (Van 

Deventer et al., 2019). 

Watercourse delineation  ¶ A Practical Field Procedure for Identification and Delineation of Wetland and Riparian Areas 

(DWAF, 2008). 

Watercourse 

classification  

¶ National Wetland Classification System for Wetlands and other Aquatic Ecosystems in 

South Africa (Ollis et al., 2013). 

Wetland PES assessment ¶ WET-Health (Version 2) (MacFarlane et al., 2020). 

Wetland ESS assessment  ¶ WET-EcoServices (Level 2) (Kotze et al., 2020). 

Buffer zone determination  ¶ Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (MacFarlane & Bredin, 2016). 

Risk Assessment  ¶ Section 21 (c) and (i) water use RAM (DWS, 2023). 

Impact Assessment ¶ Quantitative Impact Assessment (DEA, 2014). 

 

4 ASSUMPTIONS AND LIMITATIONS 

The following assumptions and limitations were relevant to this study: 

¶ A transitional gradient occurs within wetlands from the saturated permanent zone to dry terrestrial areas. This gradient 

makes it difficult to determine the exact boundary of wetland features and some differences in opinion on wetland 

boundaries may therefore occur. The delineation as presented in this report is, however considered to be a best 

estimate of the outer boundary of the temporary zone as determined by a wetland specialist with extensive experience 

in the wetland delineation techniques advocated by the DWS.  

¶ The field survey relevant to this study was a once-off assessment that was conducted in July 2024 and therefore does 

not cover seasonal variations in freshwater habitat characteristics. Ecosystems vary both temporally and spatially. 
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Once-off assessments such as this may potentially miss certain ecological information, specifically trends and floral 

species that do not flower within the field survey season.  

¶ Wetland boundaries are essentially based on Geographic Positioning System (GPS) coordinate waypoints taken on-

site of soil sampling points and of important morphological features. The variations experienced in GPS precision will 

ultimately affect the accuracy of the GPS waypoints and consequently will affect the accuracy of the recorded freshwater 

resource boundaries. All sampling waypoints were recorded using a Garmin Montana 650 GPS (estimated accuracy 

rating of 3-5 metres) and captured, analysed and geo-processed utilising a Geographic Information System (GIS) (i.e. 

QGIS and ArcGIS). 

¶ The assessment of impacts and recommendation of mitigation measures was informed by the site-specific ecological 

issues identified during the field survey and was based on the assessorôs working knowledge and experience with 

similar projects.  

¶ Evaluation of the significance of impacts with mitigation took into account mitigation measures provided in this report 

and standard mitigation measures included in the project-specific WUL. 

¶ This report is based on survey and assessment techniques which are limited by time and budgetary constraints relevant 

to the type and level of investigation undertaken and the author reserves 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.
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5 DESKTOP ASSESSMENT 

This section consists of information obtained during the desktop study of the study area (Table 5-1) and the surrounding terrestrial and aquatic environment. The information 

obtained at a desktop level was ground-truthed and used to provide input into the perceived changes that may have occurred to the presumed natural state of the receiving 

environment.  

 

Table 5-1: Desktop study attributes and descriptions relevant to the study area. 

Hydrological Setting (DWS, 2012; 2016) (Figure 5-1) 

Water Management Area (WMA)  The study area is situated within the Vaal WMA (DWS, 2016). Major Rivers include the Wilge, Liebenbergsvlei, Mooi, Renoster, Vals, Sand, Vet, 

Harts, Molopo and Vaal. None of the major rivers is situated within the study area. 

Quaternary Catchment Area  The study area falls within the C22J Quaternary Catchment Area (DWS, 2012). 

Sub-Quaternary Reach (SQR) C22J- 1466  

1. PES: Class D (Largely Modified) 

2. EI: Moderate  

3. ES: Moderate  

REC: Class C (Moderately modified) 

C22J- 1468 (Leeuwspruit)  

4. PES: Class E (Seriously Modified) 

5. EI: Moderate  

6. ES: High 

REC: Class B (Near natural) 

7. C22J- 1557 (Leeuwspruit) 

8. PES: Class E (Seriously Modified) 

9. EI: Low 

10. ES: Moderate  

REC: Class C (Moderately modified) 

Ecoregion (Kleynhans et al., 2005) (Figure 5-2) 

ATTRIBUTES Highveld Ecoregion (11) 

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. 

Vegetation types (dominant types in bold) 

(Primary) 

Mixed Bushveld (limited); Rocky Highveld Grassland; Dry Sand 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; Patches Afromontane Forest (very limited). 

Altitude (m.a.m.s.l) (secondary) 1,100-2,100; 2,100-2,300 (very limited) 

MAP (mm) (modifying) 400 to 1,000 

Coefficient of Variation (% of annual 

precipitation) 
<20 to 35 
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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 

National Wetland Map Version 5 (NWM5) and National Freshwater Ecosystem Priority Areas (NFEPAõs) (Driver et al., 2011) (Figure 5-3ðFigure 5-4) 

National Wetland Map 5 

(NWM5) 

Several wetland systems were modelled at a desktop level within the Goldfields South Deep Site (GFSD). These included: seven (7) Channelled Valley Bottom (CVB), 

five (5) Unchannelled Valley Bottom (UVB), one (1) Depression and one (1) Hillslope Seepage wetlands. At a desktop level, their PES scores ranged from Class A/B 

(Near natural) to Class D/E/F (Largely to seriously modified). Onsite, the eight (8) systems previously delineated and assessed were classified as UVB and CVB wetlands 

with Hillslope Seepage wetlands following into them at the head of the systems.  

Fish sanctuary None of the three (3) SQRs relevant to GFSD were classified as Fish Sanctuaries or Fish Corridors.     

FEPAs None of the three (3) SQRs relevant to GFSD were classified as Freshwater Ecosystem Priority Area (FEPA) catchment areas.      

NFEPA Rivers One (1) NFEPA River, an unnamed tributary of the downstream NFEPA Leeuwspruit River locally named Leeu East River (Nel et al., 2011), flows to the east of the GFSD 

surface infrastructure, with the closest interaction being with the old South Shaft Return Water Dams (RWDs), which was constructed in its natural course. The desktop 

PES score modelled for the unnamed tributary (Leeu East River) falls within Class D (Largely modified) (Nel et al., 2011). No other NFEPA rivers are situated within the 

GFSD site, however, the NFEPA Leeuwspruit River flows approximately 2.5 km downstream of the Doornpoort TSF RWD. NFEPA systems are required to remain in 

good condition to conserve freshwater ecosystems, but also to protect water resources for human consumption (Nel et al., 2011). The systems must be supported by 

good planning, decision-making and management in order to ensure that human use does not detrimentally impact the condition of the ecosystem (Nel et al., 2011).  

NFEPA Wetlands A total of three (3) natural NFEPA wetlands were modelled within the GFSD site. These included two (2) Depressions and one (1) Hillslope Seep wetland, which were 

both determined at a desktop level to be in modified condition (Nel et al., 2011). The desktop delineation and classification of these wetland systems were determined to 

be incorrect during the field investigation. In addition to the natural wetland systems, a total of fourteen (14) artificial watercourses, including farm dams, wastewater 

storage facilities and RWDs, were modelled at a desktop level within the GFSD site.  
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Wetland Vegetation 

(WetVeg) Types  

The study area was observed to be dominated by the Mesic Highveld Grassland (Group 4) Wetland Vegetation (WetVeg) type, with the Central Bushveld (Group 1) 

WetVeg unit covering the northern extent and the Mesic Highveld Grassland (Group 3) covering the southern extent of the study area. These WetVeg units are classified 

as Critically Endangered (CR) at a national scale (Nel et al., 2011). Remnants of the presumed natural state of the WetVeg unit were recorded within the delineated 

wetland systems during the field investigation, however, the current condition of the wetland vegetation was determined to be degraded in comparison to the reference 

state. This was primarily attributed to disturbance from historic and current land uses such as but not limited to: agriculture, rural settlement development and expansion, 

servitudes (e.g. roads, pipelines and powerlines) livestock grazing and mining activities.  

Geology and Soils (MacFarlane & Bredin, 2016) (Figure 5-5ðFigure 5-6) 

Lithostratigraphic unit The majority of the study area is underlain by the Pretoria Group of the Transvaal Supergroup, which is typically comprised of the Timeball Hill Formation quartzite, shale, 

siltstone, conglomerate, breccia and diamictite in the northern half of the study area, and Hekpoort andesite in the mid- and southern portions (Council for Geoscience, 

2008). A small section in the northernmost portion of the study area was observed to be underlain by the Malmani Subgroup of the Chuniespoort Group, which is typically 

comprised of dolomite, subordinate chert, minor carbonaceous shale, limestone and quartzite. The southern portion of the study area was observed to be underlain by 

the Silverton Subgroup, which is typically comprised of shale, dolomite and limestone as well as basalt and tuff. 

Soil type The majority of the site was observed to be situated within the Ba1 land type, with the northernmost portion to the north of the surface infrastructure located within the 

Fb5 land type (Memoirs on the Agricultural Natural Resources of South Africa, Department of Agriculture,1984). More than 80 % of the land types have slopes less than 

8 % through the GFSD study area. As shale, diamictites and quartzite of the Timeball Hill Formation underlie the majority of the GFSD study area, the soils are mainly 

shallow and stony (e.g. Mispah and Glenrosa soil forms). Soils in the vicinity of the Doornpoort TSF were recorded by EcoPartners (2011) to be dominated by the Hutton, 

Avalon and Clovelly soil forms. At a desktop level, the entire extent of the study area was observed to contain soils exhibiting Class C hydrological soil group properties 

(Schultze, 2010; Schultze et al., 1992). These soils typically have a Moderately High Inherent Runoff Potential (IRP) with slow infiltration rates or infiltration that 

deteriorates rapidly. The permeability of these soils is considered restricted. 

Conservation Attributes (Compaan, 2011; SANBI, 2011; SANBI, 2006-18; DFFE, 2021) (Figure 5-7ðFigure 5-9) 

Biodiversity Conservation 

Plan  

One (1) Critical Biodiversity Area (CBA), an irreplaceable unit is situated within the GFSD study area in the vicinity of the ridge habitat located to the northwest of the 

South Shaft surface infrastructure. The remaining ridge habitat in the northern portion of the GFSD study area, aside from all disturbance associated with the GFSD mine, 

was classified as CBA: Important Areas or Ecological Support Areas (ESAs). In addition to this, large areas located in the southern portion of the GFSD study area, to 

the northwest of the Doornpoort TSF, were observed to be classified as CBA: Important Areas. Scattered CBA: Important Areas were also observed in the western and 

northeastern sections of the study area. CBA: Irreplaceable Areas are considered critical for meeting provincial biodiversity targets and are required to ensure the 

persistence of species and the functioning of ecosystems. CBA: Important Areas have a lower irreplaceability but collectively, incorporate the most biodiversity in the 

smallest area, and therefore provide the most cost-effective options for biodiversity conservation. 
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The rivers flowing through the study area, including the locally named Leeu East, Kariega and Leeu West (Leeuspruit) Rivers, were all observed to fall within ESAs. 

Additional ESAs were scattered within the study area, situated primarily adjacent to CBA: Important Areas.  

ESAs are not essential for meeting biodiversity targets but play an important role in supporting Irreplaceable and Important areas and/or in delivering ecosystem services. 

In Gauteng, ESAs include dolomite outcrops, rivers, wetlands, pans, corridors for climate change and species migration, rocky ridges, and low-cost areas for 

Johannesburg and Tshwane. 

Threatened Ecosystems The majority of the study area was observed to fall within the Rand Highveld Grassland Threatened Ecosystem, which is classified as Vulnerable. The northern portion 

of the study area falls within the Gauteng Shale Mountain Bushveld, classified as Least Concern, while the south falls within the Soweto Highveld Grassland, classified 

as Vulnerable. 

Protected Areas No Protected Areas (PAs) were situated within the study area. The closest PA was observed to be the Tweefontein Private Nature Reserve to the south and the Johanna 

Jacobs Private Nature Reserve to the west.  

Vegetation Types  The majority of the study area falls within the Rand Highveld Grassland, which is classified as Vulnerable. The northern portion of the study area falls within the Gauteng 

Shale Mountain Bushveld, classified as Least Concern, while the south falls within the Soweto Highveld Grassland classified as Vulnerable. 

Key:  

m a m s l: Metres Above Mean Sea Level   

PES: Present Ecological State 

EI: Ecological Importance 

ES: Ecological Sensitivity 

REC: Recommended Ecological Category 

NWM5: National Wetland Map Version 5 

NFEPA: National Freshwater Ecosystem Priority Area 
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Figure 5-1: Hydrological setting of the study area. 
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Figure 5-2: Ecoregion relevant to the study area. 
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Figure 5-3: NFEPA wetlands and rivers and National Wetland Map 5 relevant to the study area. 
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Figure 5-4. Wetland vegetation types situated within the study area. 
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Figure 5-5: Lithostratigraphic unit situated within the study area. 
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Figure 5-6: IRP of the soils within the study area. 

http://www.envass.co.za/


South Deep Gold Mine: Consolidated Aquatic Biodiversity Update                                                Project: WET-REP-281-25_26 

 

Environmental Assurance (Pty) Ltd 
Aquatic Division 

www.envass.co.za 

Client Restricted 
ENVASS 

19 

 

 

Figure 5-7: Gauteng Biodiversity Conservation Plan units relevant to the study area. 
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Figure 5-8: Threatened Ecosystems and Protected Areas within and surrounding the study area. 

http://www.envass.co.za/


South Deep Gold Mine: Consolidated Aquatic Biodiversity Update                                                Project: WET-REP-281-25_26 

 

Environmental Assurance (Pty) Ltd 
Aquatic Division 

www.envass.co.za 

Client Restricted 
ENVASS 

21 

 

 

Figure 5-9: Terrestrial vegetation types situated within the study area. 
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6 RESULTS 

6.1 Delineation and Classification of Watercourses 

 

6.1.1 Watercourse Delineation Map 

The watercourses within the study area were identified at a desktop level, classified and delineated in-field and subsequently 

mapped utilising GIS (QGIS and GoogleÊ Earth Pro) and available spatial data. The delineation was developed with the 

presumed natural flow of water through the site in mind and based on wetness indicators (i.e. terrain unit, soil, vegetation 

and hydrology) recorded onsite. 

  

The following legislated definitions have specific relevance to this section, as they were utilised in justifying the classification 

of each Hydrogeomorphic (HGM) unit as a watercourse:  

ñwatercourseò means- 

(a) a river or spring: 

(b) a natural channel in which water flows regularly or intermittently: (specifically relevant to drainage lines)  

(c) a wetland, lake or dam into which, or from which, water flows; and 

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse, and a reference 

to a watercourse includes where relevant, its bed and banks: 

ñriparian habitatò includes the physical structure and associated vegetation of the areas associated with a watercourse 

which are commonly characterised by alluvial soils, and which are 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 land 

areas; 

ñwetlandòô means land which is transitional between terrestrial and aquatic systems where the water table is usually at or 

near the surface, or the land is periodically covered with shallow water, and which land in normal circumstances supports 

or would support vegetation typically adapted to life in saturated soil. 

 

Several watercourses were delineated and verified infield. These include two (2) Channelled Valley Bottom (CVB01 and 

CVB02) wetlands, three (3) Unchannelled Valley Bottom (UVB01 to UVB03) wetlands, and one (1) Artificial Watercourse 

(Arti01) associated with the study area. Figure 6-1 presents the overall watercourse delineation map.  
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Figure 6-1: Map illustrating the overall watercourse delineation for the study area. 
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6.1.2 Risk Screening 

Based on the in-field watercourse delineations, the activities associated with the activity (discharge points), as well as the 

location of the watercourses in relation to the activities, the risk categories were determined for each HGM unit. Several 

factors were considered when determining whether and to what degree a watercourse may be impacted by the activities 

associated with the development. These factors, among others, include 1) Type of watercourse, 2) Position of the 

watercourse within the landscape in comparison to the development and associated infrastructure, 3) Surface and sub-

surface hydrological flow regime and 4) Other land-use practices within the minor catchment area. The risk screening criteria 

outlined in Table 6-1 were utilised to determine those watercourses at risk of impact by the development.  

 

Table 6-1: Presentation of the risk categories used to analyse the delineated watercourses within the study area. 

RISK CATEGORY CRITERIA 

High 

The watercourse is situated directly within or in close proximity (0 m to 15 m) to the activity footprint. 

Therefore, the aquatic habitat, biota present within, the water quality of and/or the hydrological regime 

through the watercourse are highly likely to be impacted by aspects of the development.  

Medium 

The watercourse is situated directly upstream, or within a medium distance (15 m to 25 m) downstream of 

the activity within the same minor catchment area. This may result in the aquatic habitat, biota present 

within, the water quality of and/or the hydrological regime through the watercourse being indirectly 

impacted by aspects pertaining to the activity (e.g. sedimentation, pollution and/or a change in the 

hydrological characteristics of the system).  

Low 

The watercourse/wetland is a distance (>25 m) upstream or downstream of the development, or within a 

landscape that prevents any direct/indirect impacts that have been determined to originate from the activity 

from reaching it, and thus is not likely to be impacted on by the development.  

 

The risk screening determined that one (1) Channelled Valley Bottom wetland (CVB01) and one (1) Artificial Watercourse 

(Arti01) were determined to be at High risk of impact by the discharge points. The results of the risk screening assessment 

are provided in Table 6-2 and illustrated in Figure 6-2. Despite only CVB01 and UVB01 being at risk of impact by the 

Doorpoort discharge points and Option 1, respectively, all other watercourses were assessed further in terms of functionality 

to ensure compliance with the requirements of this updated aquatic biodiversity assessment. 

 

Table 6-2: The risk categories of each HGM unit and the activity aspects concerned.  

HGM UNIT CODE RISK RATING RATIONALE 

Unchannelled Valley Bottom wetland: UVB01 

HIGH 

The activity results in water discharges directly into these 

watercourses and is therefore likely to impart direct 

impacts.  
Channelled Valley Bottom wetland: CVB01 

All remaining watercourses within the study area   LOW 
The activity is located far from or downstream from these 

watercourses and will therefore not impact these systems.  
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Figure 6-2: At-risk watercourses and those not at-risk situated within the study area. 
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6.2 Functionality, Integrity and Ecological Importance and Sensitivity  

The following section provides a summary of the PES score, ESS demand and supply, EIS and Recommended Ecological Category (REC) for each delineated watercourse 

within the study area. Table 6-3 presents the results of the functional assessments relevant to the watercourses.  

 

Figure 6-3 presents some of the most prominent impacts observed to have resulted in the deterioration of the ecological condition of the watercourses. Alterations have occurred 

due to road, powerline, and pipeline crossings, along with illegal mining activities and ongoing construction within the watercourses. Wetlands have been adversely affected by 

the deposition of infill materials, waste rock dumping, trenching, and channelling, leading to diverted water systems and diminished flow, which have altered the natural vegetation. 

Soil disturbances have facilitated the spread of alien and invasive plant species (AIPs). Notable species include Eucalyptus spp., Acacia sp. (wattle), scattered Agave sisalana 

(sisal), and Cortaderia selloana (Pampas grass) infestations. Some of these plants, initially introduced for rehabilitation of the site, are now encroaching upon the wetland 

systems. The UVB01 watercourse has been rerouted around the old TSF; however, ongoing soil excavation and dumping continue to impact the diverted areas. Additionally, 

litter and waste disposal from upstream informal communities have degraded downstream regions. Leaks from sewage treatment plants (STPs) and seepage from mining 

activities have further compromised downstream water quality. 

 

Table 6-3. Results of the functional assessments for the watercourses within the study area. 

INDEX OF HABITAT INTEGRITY (IHI) ASSESSMENT 

PRESENT ECOLOGICAL STATE 

HGM UNIT HYDROLOGY GEOMORPHOLOGY WATER QUALITY VEGETATION OVERALL PES SCORE 

ARTI01 NO PES COULD BE DETERMINED DUE TO NO PRESUMED NATURAL STATE. 

UVB01 5,5 (Class D 5,7 (Class D) 7,2 (Class E) 7,0 (Class E) 6,2 (Class E) 

UVB02 5,5 (Class D) 5,5 (Class D) 7,2 (Class E) 5,0 (Class D) 5,8 (Class D) 

UVB03 3,7 (Class C) 4,0 (Class C) 2,4 (Class C) 6,0 (Class E) 4,0 (Class C) 

CVB01 4,3 (Class D) 3,6 (Class C) 7,8 (Class E) 6,0 (Class E) 5,3 (Class D) 

CVB02 2,8 (Class C) 3,2 (Class C) 4,3 (Class D) 6,5 (Class E) 4,0 (Class D) 
 

ECOSYSTEM SERVICE PROVISION 
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  Arti01 CVB01 CVB02 UVB01 UVB02 UVB03 

ECOSYSTEM SERVICE 
Importance 

Score 
Importance 

Importance 
Score 

Importance 
Importance 

Score 
Importance 

Importance 
Score 

Importance 
Importance 

Score 
Importance 

Importance 
Score 

Importance 

R
E

G
U

L
A

T
IN

G
 A

N
D

 S
U

P
P

O
R

T
IN

G
 S

E
R

V
IC

E
S

 

Flood attenuation 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 

Stream flow 
regulation 

0,0 Very Low 0,9 Low 2,2 Moderate 0,7 Very Low 0,4 Very Low 1,0 Low 

Sediment trapping 0,1 Very Low 2,5 
Moderately 

High 
3,5 Very High 1,5 

Moderately 
Low 

2,3 Moderate 2,3 Moderate 

Erosion control 0,0 Very Low 1,2 Low 0,6 Very Low 0,1 Very Low 0,0 Very Low 0,0 Very Low 

Phosphate 
assimilation 

0,4 Very Low 2,9 High 3,2 High 2,3 Moderate 2,8 High 1,8 Moderate 

Nitrate assimilation 0,3 Very Low 2,8 High 2,8 High 2,0 Moderate 2,5 
Moderately 

High 
1,1 Low 

Toxicant 
assimilation 

0,4 Very Low 2,9 High 3,1 High 2,2 Moderate 2,7 
Moderately 

High 
1,1 Low 

Carbon storage 1,9 Moderate 1,8 Moderate 1,7 Moderate 0,4 Very Low 2,0 Moderate 1,4 
Moderately 

Low 

Biodiversity 
maintenance 

0,0 Very Low 3,0 High 2,5 
Moderately 

High 
2,5 

Moderately 
High 

0,8 Very Low 0,3 Very Low 

P
R

O
V

IS
IO

N
IN

G
 S

E
R

V
IC

E
S

 Water for human 
use 

0,0 Very Low 1,1 Low 1,1 Low 0,7 Very Low 0,0 Very Low 0,0 Very Low 

Harvestable 
resources 

0,5 Very Low 0,0 Very Low 0,0 Very Low 0,2 Very Low 0,7 Very Low 0,0 Very Low 

Food for livestock 0,0 Very Low 1,4 
Moderately 

Low 
0,9 Low 1,2 Low 0,0 Very Low 0,0 Very Low 

Cultivated foods 1,5 Moderately Low 0,8 Very Low 1,8 Moderate 0,8 Very Low 1,3 Low 1,0 Low 

C
U

L
T

U
R

A
L

 

S
E

R
V

IC
E

S Tourism and 
Recreation 

0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 

Education and 
Research 

0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 
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Cultural and 
Spiritual 

0,0 Very Low 0,0 Very Low 0,0 Very Low 0,5 Very Low 0,0 Very Low 0,0 Very Low 

 

ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) 

DETERMINANT ARTI01 CVB01 CVB02 UVB01 UVB02 UVB03 

Ecological Importance and Sensitivity  0,80 2,40 2,40 2,20 2,20 2,17 

Hydrological/Functional Importance 0,39 1,88 2,14 1,15 1,59 1,09 

Importance of Direct Human Benefits 0,33 0,32 0,32 0,28 0,33 0,17 

Overall Importance 0,80 (Low) 
2,40 (Moderately 

High) 

2,40 (Moderately 

High) 
2,20 (Moderate) 2,20 (Moderate) 2,17 (Moderate) 

 

RECOMMENDED MANAGEMENT OBJECTIVE (RMO) AND RECOMMENDED ECOLOGICAL CATEGORY (REC) 

¶ Arti01 stream: The RMO and REC for this watercourse could not be determined due to the artificial nature of this watercourse. There is no presumed natural state for an artificial 

watercourse, therefore, no PES can be determined.  

¶ CVB01: According to the DWAF (2007) matrix, the RMO for CVB01 should be to Maintain the current integrity which falls within PES Class D (Largely modified). The REC for the 

CVB01 is Class D (Largely modified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES. 

¶ CVB02: According to the DWAF (2007) matrix, the RMO for CVB02 should be to Maintain the current integrity which falls within PES Class D (Largely modified). The REC for the 

CVB02 is Class D (Largely modified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES. 

¶ UVB01: According to the DWAF (2007) matrix, the RMO for UVB01 should be to Maintain the current integrity which falls within PES Class E (Seriously modified). The REC for the 

UVB01 is Class E (Seriously modified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES. 

¶ UVB02: According to the DWAF (2007) matrix, the RMO for UVB02 should be to Maintain the current integrity which falls within PES Class D (Largely modified). The REC for the 

UVB02 is Class D (Largely modified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES. 

¶ UVB03: According to the DWAF (2007) matrix, the RMO for UVB03 should be to Maintain the current integrity which falls within PES Class C (Moderately modified). The REC for 

the UVB03 is Class C (Moderately modified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES. 
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Figure 6-3: Some of the impacts observed during the 2025 survey, A) geomorphological modifications due to road crossings, B) invasive Eucalyptus sp. proliferation and trenching, 

C) additional water inputs, D) Acacia sp. encroachment, E) channel, bed and flow modification, F) channel, bed and flow modification due to rock dumping for crossings. 
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