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_ SPECIALISTDECLARATION:

I, Johannes Jurgens PeassuiGareth Preateclare that:

1
1
1

We acted as independent specialists;

The assessment results were inteigbgtetive)yeven if the conclusions were not favourable to the client;
We have the relevant expertise required to conduct aspessatisbf this nature in terms of the National
Environmental ManagementlB88Act No107 of 1998s amendetIEMAgaNd the National Watey Act
1998Act No36 of 1998NWA)

The contents of this report comply with the relevant legislative requirements, specifically Appendix 6 of tf
EIA Regulations (2014, as amended in 2017);

We understand that any false information published in this document is an offence in terms of Regulatic
is punishable in terms of Section 24(f) of the Act;

Gareth Preeand Johannes Jurgens Peaasd8outh African Scoring System Version 5 (SASS5) aquatic

biomonitoring practitisaecredited by the national Department of Water and Sanitation (DWS).
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Johannes Jurgens Pearson Gareth Preen

Suggested Report Citation:

Environmental Assurance (ENVZES)Consolidated Aquatic Biodiversity Assessment for the Goldfields South De

Gold Mine, Situated within Westonaria of the Gauteng Province, Sopttblisinied specialist report prepared for
Goldfields South Deep Gold Glatebe?05.
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EXECUTIVE SUMMARY

Environmental Assurance (Pty) Ltd (hereafter referred to as ENVASS) waGalppeieits] @perations Limited
(GFO) and GFI Joint Venture Holdings (Pty) Limited (GFI Holdings) acting jointly in their capacities as particif
unincorporated joint venture (JV) known as South Deep JV: South Déep @oldéVimmdé t er r ef err ed
to undertake an updated Aquatic Biodiversity Assessment of the watertmmaaiagviiglairea The client is in

the procesd applying fan update and consolidation of all water usebhenslient has proposea{2) discharge

points, namely Discharge of treated water fromsbéRmamis (RO) Plants (Optaod)scharge of treated water

from the RO plants via a pip@ipgon 2)0ption 1 is the prefemédrnativeherefore this report will focus on this
proposed discharge pdihere is an existing discharge point associated with the Doornpoort Tailings Storage F
(TSF) which will also be assessed within this report.

The primary purpssé this specialist study will B¢update thaquatic biodiversity assessment for the site and 2)
provide specialist input into the application for Environmental Authorisation (EA) in terms of the National Env
Management AGO98Act No107 of 1998s amenddtlEMA)and associated Environmental Impact Assessment
(EIA) Regulation62014, as amendad well as the Water Use License Application (WULA) in accordance with
National Water At No36 of 1998NWA)for the discharge pqimisich also consolidates all the previously approved
water uses, and new water uses which had previously be@hespiedlist study will comply with the Species
Protocol Guidelines for the aquatic biodiversity theme, as stipGlatednmt NotiGN 320 (DEA, 2020), and
Department of Water and Sanitation (DWS) requirements to ensure that all Departmental needs are met on sub
accordance with the Species Protocol Guideline, a Project Area of Influence (PAOI) must be assessed ar
devad pment site. A 500 Metre (m) PAOI around the pr
aquatic biodiversity impact assessments was therefore deemed acceptable for this purpose based on the

development required.

Several watercourses were delineated and verifigtiesgeilaclude two (2) Channelled Valley Bottom (CVB01 and
CVBO02) wetlands, three (3) Unchannelled Valley Bottom (UVBO01 to UVBO03) wetlaAddjcaid/daterdiurse
(Arti01) associated with the studyCGirdeeseArti0land CVBO1 were determined tohighaisk of impact by the

Option &And existingoornpoodischarge point. However, the functionality of all watercourses was assessed in ord
satisfy the requirements of theaup@gtiatic Biodiversity Assessment.

The Present Ecological State (PES) of the assessed watercourse£tasg&€tl (Moderately Modified}lass

E (Seriously Modifie@®ignificaralterations to the bed and channels have occurred due to road, powerline, and pip
crossings, along with illegal mining activities and ongoing construction within the stream channels. Wetlands |
adversely affected by the deposition ddtiefidllsn waste rock dumping, trenchiogaandllindgeading to diverted

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

of alien and invasive plant sp@diesyvithin thenarginal and riparian zones. Notable speciek utelypéuspp.,

o f‘ Environmental Assurance (Pty) Ltd Client Restrictg
A Aquatic Division ENVASS
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Acaciasp. (wattle), scattefeghve sisalaigsisal), an@ortaderia sellogiffampas grass) infestations. Some of these

plants, initially introduced for rehabilitation, are now encroaching upon the wetland systems. The watercourse
rerouted around tblel TSF; however, ongoing soil excavation and dumping continue to impact the diverted &
Additionally, litter and waste disposal from upstream informal communities have degraded downstream regions.

sewage treatment pld8EPsand seepage from mining activities have further compromised downstream water qu

Following the undertaking &igtheAssessment MaR&XNI (DWS, 2023) for the activities associateddigthtrge

of wastewatand treatedater from the Reverse Osmosis (RO) plants at Option 1 (prefertedheptexeiving
watercourses were determined to prisensk of impact in a pogigation 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 usgWigh$er 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 i s -$phcidic RAN and GNALG7,shiatiilasy o p i 1
appliegorSectiong1(c) and (ivater use authorisatima WULAprocess. 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 m
outlined in the RAM and Segtidrhis report will be adhered to. Should there be any changes to the project layot

revised RAM will need to be undertaken.

Based on the findings of the anatlysisecommended tigition 1s utilised as this will create a larger area of
hydrological zonations across the watercourse. Based on the wetland assimilation assessment, the maximum
should not exceed 2 Ml/day.

Based on the results obtained during this study a
proposed development continues, provided that all mitigation and rehabilitation measures proposed in this rep
sitespecit WULbe strictly implemented and subsequently monitored. This conclusion is subject to the following col
as well as all mitigation and rehabilitation measures presented ®jth@irgesttiotly implemented and subsequently
monitored:

1 Implementation of all design measures recommen8at3etttion10.4

o ( By Environmental Assurance (Pty) Ltd Client Restrictg
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AQUATIC BIODIVERSITY ASSESSMENT REQUIREMENTS

The following $ishe requirements of an Aquatic Biodiversity Impact Assessment Report as stipulated within the |

ProjectVETRER28125 26

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

the sections within this reguete each can be fodepartment 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

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

2.7.1

contact details of the specialist, their SACNASP r¢

number, their field of expertise and a curriculum vitae.

Document Control (pg). &
Appendix B: CV (p8&b)

2.7.2

a signed statement of independence by the specialist.

Specialist Declaration (pig).

2.7.3

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

and the relevance of the season to the outcome of the a

Document Control (pg. ii

2.7.4

the methodology used to undertake the site inspectig
specialist assessment, including equipment and mode

where relevant.

Methodology (Appendix A (pd)

2.7.5

a description of the assumptions made, any uncertainti

in knowledge or data.

Assumptions and Limitations (.

2.7.6

the location of areas not suitable for development, whic|

avoided during construction and operation, where relev

Buffer zone determination ([&f) &
Impact Assessment ()

2.7.7

additional environmental impacts expected from the

development.

Impact Assessment ([2§)

2.7.8

any direct, indirect and cumulative impacts of the

development on site.

Impact Assessment

(pg36) &
Cumulative and Residual Impacts

43

279

the degree to which impacts and risks can be mitigated

Cumulative and Residual Impacts
43 & Impact Statement (36)

2.7.10

the degree to which the impacts and risks can be revers

Cumulative and Residual Impacts
43 & Impact Statement (36)

2.7.11

the degree to which the impacts and risks can caus

irreplaceable resources.

Cumulative and Residual Impacts
43 & Impact Statement (36)

2.7.12

a suitable construction and operational buffer for th

ecosystem, using the accepted methodologies.

Buffer zone determination (86

o f‘ Environmental Assurance (Pty) Ltd Client Restrictg
A Aquatic Division ENVASS
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2.7.13

proposed impact management actions and impact ma
outcomes for inclusion in the Environmental Mar

Programme (EMPT).

Impact Assessment (pg36 and

Mitigation Section (p43

2.7.14

a motivation must be provided if there were developmer,
identified as per paragraph 2.4 above that were identifie
a Al owd aquatic biodiver g

appropriate.

N/A

2.7.15

a substantiated statement, based on the findings of thg
assessment, regarding the acceptability or not of the
development and if the proposed development shou
approval or not.

Conclusion (pgh4

2.7.16

any conditions to which this statement is subjected.

Conclusion (pg4

Q @ Environze:;?ichDs;LiJ;;r:]ce (Pty) Ltd
ENVASS d
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1 INTRODUCTION

1.1 Background

Environmental Assurance (Pty) Ltd (hereafter referred to as ENVASS) waGalppeieits] @perations Limited
(GFO) and GFI Joint Venture Holdings (Pty) Limited (GFI Holdings) acting jointly in their capacities as particif
unincorporated joint venture (JV) known as South Deep JV: South Déep @olddVimmé t er r ef err ed
to undertake an updated Aquatic Biodiversity Assessment of the watertmmaaagviiglairea The client is in

the process of applyingriarpdate and consolidation of all water uséhendient has proposed three (3) discharge
points, namely Discharge of treated water from the Reverse Osmosis (RO) Plants (Option 1). Discharge of tre
from the RO plants via a pipeline (Option 2) and Discharge of excess undergrousid @atien(Ojwitre preferred
alternative; therefore this report will focus on this proposed disthargdapamexisting discharge point associated
with the Doornpoort Tailings Storagg EeSH) which will also be assessed within this report.

The primary purpssé this specialist study will B¢ tpdate the aquatic biodiversity assessment for the site and 2
provide specialist input into the application for Environmental Authorisation (EA) in terms of the National Env
Management AGB9§Act No107 of 1998s amenddtNEMA)) and associated Environmental Impact Assessment
(EIA) Regulation2014, as amendad well as the Water Use License Application (WULA) in accordance with
National Water A&t No36 of 1998NWAJjor the discharge points, which also consolidates all the previously approv
water uses, and new water uses whictetiadgly been omittéte specialist study will comply with the Species
Protocol Guidelines for the aquatic biodiversity theme, as stipGlatednmtim NotiGN 320 (DEA, 2020), and
Department of Water and Sanitation (DWS) requirements to ensure that all Departmental needs are met on sub
accordance with the Species Protocol Guideline, a Project Area of Influence (PAOI) must be assessed ar
devabpment site. A 500 Metre (m) PAOI around the proposed development (harsaftei knbmwe st udy a
aquatic biodiversity impact assessments was therefore deemed acceptable for this purpose based on the

development required.

1.2 Locality

The mining |l ease ameeaacowsthtotedhi asrdpbet st Adygo
Resources and Mineral Reserves Supplement to the Integrated Annual Report (IAR) (2021), thés total minir
approximately 4,268 HectaresT{@aktudy area is situated in the Westonaria suburb of the dralivicVimsg

Local Municipalities of the Gauteng Province, Soul

E Figurel-1). The site is accessed via the National Route 12 road between Johannesburg and Potchefstroom.
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1.3 Applicable Legislation

This study was conducted in accordance with consideration to the followiiadpliedgilation (

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

LEGISLATION

South African
Constitution
(Act No 108 of 1996)

DESCRIPTION

The constitution is the overarching framework of South African law. It provides a leg
the existence of the republic, outlines the rights and responsibilities of South Afrig
defines the structure of government. Secticsta®dgalhat every person has a right
environment that is not harmful to their healhedngand an environment that is prot
through reasonaldgislationr other measures for the benefit of present and future g
Section 24(kjrects the state to take reasonable action to prevent pollution, promotg
and ensure sustainable development that secures ecological integrity and the
resources. Section 27 states that the National government is theacustodiain bfe ¢
resources. As such, the state is required to protect and conserve water resourceg

access to water.

Department of Water an
Sanitation (DWS) Genel
Notice 4167 Governmel
Gazette no. 49833 (202

In order to understand and interpret GN 4167 (2023) the following definitions must K
expanded upon (DWS, 2023):
Characteristics of a watercothliseresource quality of a watercourse within the ex

watercourse;
DivertingTo, in any manner, cause the instream flow of water to be rerouted t¢
permanently;

Extent of a watercouagThe outer boundary of the 1:100year flood line and/or deling

habitat, whichever is the greatest distance, measured from the middle of the wate
Wetlands and pans: the delineated boundary (outer temporary zoneyl @rgranwetlan

FlowalteringT o, in any manner, alter the instream flow route, speed or quantity of wa
or permanently.

Impedingdo, in any manner, hinder or obstruct the instream flow of water temporarily,

but excludes the damming ofdtamse storage of water.

Rehabilitatiofhe process of reinstating natural ecological driving forces within part g
a degraded watercourse to recover former or desired ecosystem structure, f
composition and associated ecosystem services.

Regulated area of a watercobmseSection 21 (c) and (i) of the NWA water uses in te

4167 means:

(a) The outer boundary of the 1:100year flood line and/or delineated riparian habitat
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 w
the edge of a watercourse (excluding floodplains) where the edge of the watercq
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

Riparian Habitdte physical structure and associated vegetation of the areas assq

DESCRIPTION

watercourse which are commonly characterised by alluvial soils, and which are inur
to an extent and with a frequency sufficient to support vegetatioh apzmigsosition a|
physical structure distinct from those of adjacent land areas.
Rehabilitatiohe process of reinstating natural ecological driving forces within part ¢
a degraded watercourse to recover former or desired ecosystem structure, f
composition and associated Ecosystem Services (ESS).

Watercoursga) a river or spring; (b) a natural channel in which water flows regularly o
(c) a wetland, lake or dam into which, or from which, water flows; and (d) any collecti
the Minister may, by notice in the Ghletdtieeto be a watercourse.

Wetland:and which is transitional between terrestrial and aquatic systems where th
usually at or near the surface, or the land is periodically covered with shallow water
in normal circumstances supports or would support tygresdificedapted to life in satu
soil.

According to GN4167 (2023), water use in terms of Section 21 (c) and (i) of the NWA
under a General Authorisation (GA) as opposed to a full Water Use License (WU
within the regulated area of a watercourse are caltdabvédotv risk utilising the DWS
Assessment Matrix (RAM).

DWS Regulation No.
R. 267, Government
Gazette no. 40713 (201

The purpose of this regulation is to prescribe the procedure and requirements for W
Applications (WULAS) as contemplated in Section 41, as well as an appeal in terms
of the NWA.

Within Section 6 of Regulation No. R. 267 the content required within a Wetland D¢
arestipulated artlus were considered by the author when drafting this report. Adg
standardised abdVSacceptedhethods that must be used for determining the various
assessments during the WULA process related to wetlands are presented and th

referenced.

DFFE Government Noti(
No0.320, Government
Gazette No. 43110 (202

GN320 (DFFE, 2020) defines the procedures for the assessment and minimum crit¢
on identified environmental themes in terms of Sections 24(5)(a) and (hiN&hiMhei
applying for EA. The minimum critdvigh&ensitivitpquatic biodiversity features were U

to guide the implementation and presentation of this study report.

NEMA: EIA Regulation|
(2014, as amended in

As the primary purpose of this assessment is to provide specialist input into the
management process, including the WULA, associatedttwitittteeauthor has drafted
specialist repdailowinghe requirements listed under Appendix 6 of the NEMA: EIA

2017)
(2014, as amended).
Environmental Assurance (Pty) Ltd Client Restrictg
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LEGISLATION DESCRIPTION

developed, conserved, managed and controlled in ways which take into account
factors:
(9) 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 storin
which reduce stream flow, waste discharges and disposals, controlled activities
NWA impact detrimentally on a water resource), alsencpairse, removing water found unde
for certain purposes, and recreation. In general, water use must be licensed unle
Schedule I, is an existing lawful use, is permissible under a GA, or if a responsible
the ned for a license.

The water uses, as listed under Section 21 of the Bpghichiis project are:
(c) impeding and diverting the flow of water in a watercourse;
(fHdischarging waste or water containing waste into a watantesource

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

National Environmental (i) the management and conservation of biological diversity within the Repub
Management: Biodiversii components of such biological diversity;
Act, 2004Act No 10 of | (ii) the use of indigenous biological resources in a sustainable manner; and
2004\NEMBA) (i) the fair and equitable sharing among stakeholders of benefits arising from

The objectives of the NEMare (within the framework of NEMA to provide for:

involving indigenous biological resources.

2 SCOPE OF WORK

The followirgcope of WoiRdW was undertaken in drafting guatedquatic Biodiverstgport

)l
)l

Conduct a desktop study inclusive of a literature review of all available studies sipplicaldeto the
Conduct a field survey to delineate the watercourses (rivers and wetlands) within the¥sfiicticad using
Field Procedure for Identification and Delineation of Wetland and Ripaparteza®f Water Affairs and
ForestryDWAF; 2008

Classify all wat er c o uNatoreasWetland ClassificatiorhSystesn fouVdeylands ane
ot her Aquatic ECcOllsya2083ns i n South Africabd

Assess the Present Ecological State (PES) score ofisK th@tecourses by implementing the required
methodologies and tools.

Determine the Ecological Importance and Sensitivity (El8)atératbtineds/ implementing the required

methodologies and tools, as presented below.
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=

Calculate the functionality of-tisk atetlands by determining the level to which each system supplies valua
Ecosystem Services (ESS) using thEa¥&8rvices tool (Kaizal, 2020).

Determine scientific buffer zones forribie \vaaitercourses usingdg@u f f e r Zone Gui de
Wet |l ands @Vadarldbe & Bredin, P0&6. 6

Calculate the Recommended Management Objective (RMGjisKvestelncatirsey implementing the
DWAF (2007) management objectives matrix.

Provision of mitigation and/or rehabifitedisuretd reduce the impacts of the proposed discharges.
Provision of design recommendations, in consultation with representative engineers, to ensure that the fi
of the receiving wetlands is not negatively impacted.

Conduct a quantitative impact assessment in accordance witidher@Ed@a0gy in which the perceived
direct, indirect, cumulative and residual (if any) imppcipadedeactivitaasd associated infrastructure on

the receiving aquatic environment are analysed and reported on.

Undertake a DWS RAM to determine whettograbed activitiasist be subjecatGA, at WULA process.
Conduct a wetland assimilasisessment on the proposed discharge point.

Draft a singleodated\quatic Biodiversity report for submission to the client in electronic PDF format.

Further to the above, the following SoW was provided by Manyabéhichnsililtimgaddressed within this report:

)l

The stugtookcognisance of the recently published Government Notice 320 (dated 20 March 2020)
Government Notice 1150 (dated 30 October 2020
Minimum Criteria for Reporting on Identified EnvironmentakefimsnoéSsections 24(5)(a) and (h) and 44
of the National Environment al Management Act,
The stuglincludes ehecklist with reference to the section of the report that addresses how the report con
to Government Notice Regulation (GNR) No. 982 of Appendix 6 of the National Environmental Managel
1998 (Act No. 107 of 1998) and the Environmentaldegsawe (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
with energy dissipators. At all discharge points, there should not be a channel that is forming towe
watercourse.

Advise on how the wetland will change due to the proposed discharges. PES and the EIS should be i
upon by the proposed changes. Should the PES and EIS be reduced, proper mitigation measures |
prescribed.

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

Table3-1 below presents the methodologies and tools that were utilised in conducting this agegoctBiodiversity
detailed description of these methodologies and tools is pkppemnidia #

Table3-1: Methodologies applied during the study.

91 Aerial imagery (Google Earth Pro).

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

1 PES, Ecological Importance (El) and Ecological Sensitivity (ES) per Sub Qu
(SQR) for Secondary Catchments in South Africa (DWS, 2014).

1 The National Freshwater Ecosystem Priority Areas (NEERIAIQNE

Desktop Assessment 1 TheGautengonservation Plgdauteng Department of Agriculture, Rural Devg
and Environmd®DARB), 205)].

1  South African Inventory of Inland Aquatic Ecosystems (SAIIAE) (ebal Rt

1 National Biodiversity Assessment (NBA) (Van EealeR@H9).

1 TheSouth African National Biodiversity 1{S#®I National Wetland Map 5
Deventeet al.2019).

Watercourse delineation 1 A Practical Field Procedure for Identification and Delineation of Wetland and
(DWAF, 2008).

Watercourse 1 National Wetland Classification System for Wetlands and other Aquatic
classification South Afrid®lliset al, 2013).

WETHealth (Version(R)acFarlaret al, 2020).

WETEcoServices (Level 2) (Kettad 2020).

Buffer Zone Guidelines for Rivers, Wetlands and (Bsukedane & Bredin, 201
Section 2(c) and (i) water IBAM(DWS, 2023).

Quantitative Impact AssessfD&E#, 2014).

4 ASSUMPTIONS AND LIMITATIONS

The following assumptions and limitations were relevant to this study:

Wetland PES assessme

Wetland ESS assessme

Buffer zone determinatid

Risk Assessment

Al =Aa =A A =4

Impact Assessment

1 A transitional gradient occurs within wetlands from the saturated permanent zone to dry terrestrial areas. Thi
makes it difficult to determine the exact boundary of wetland features and somegpiiffencanewetland
boundaries may therefore occur. The delineation as presented in, thisvexeortamsidered to be a best
estimate of the outer boundary of the temporary zone as determined by a wetland specialist with extensive €
in the wetland delineation techniques advptheeDWS.

1 The field survey relevant to this study wa®th asmessment that was conduckelgan24 and therefore does

not cover seasonal variations in freshwater habitat chafacteystess vary both temporally and spatially.
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Onceoff assessments such as this may potentially miss certain ecological information, specifically trends &
species that do not flower within the field survey season.

1 Wetland boundaries are essentially based on Geographic Positioning System (GPS) coordinate waypoints
site of soil sampling points and of important morphological features. The variations experienced in GPS pre
ultimately affect the aacyof the GPS waypoints and consequently will affect the accuracy of the recorded frest
resource boundaries. All sampling waypoints were recorded using a Garmin Mdestingat&x) 8B&acy
rating of-8 metres) and captured, analysed apobgessed utilising a Geographic Information System (GIS) (i.e
QGIS and ArcGIS).

1 The assessment of impacts and recommendation of mitigation measures was infapeedib\e todogjieal
i ssues identified during the field survey and w
similar projects.

9 Evaluation of the significance of impacts with mitigation took into account mitigation measures provided in 1
and standard mitigation measures included in tisperbigcUL

9 Thisreportis based on survey and assessment techniques which are limited by time and budgetary constrain
to the type and level of investigation undertaken and the author reserves the right to modify aspects of t
including the recomdedions if and when new information may become available from ongoing research or f

work in this field or pertaining to this investigation.
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5 DESKTOP ASSESSMENT

ThHs sectiortonsist®f information obtained during the desktop study of the (SalolgSteand the surrounding terrestrial and aquatic environment. The information
obtained at a desktop level was grativetl and used to provide input into the perceived changes that may have occurred to the presumed natingl state of the
environment.

Table5-1: Desktop study attributes and descriptions relevant to the study area.
Hydrological Setting (DW2B1220%) Figure5-1)
Harts, Molopo and Vaal. None of the majrsituated within tsteidy area

Quaternary Catchment Area Thestudy arefalls within the C22J Quaternary CatchmébiAge2012)
SubQuaternary Reach (SQR) C2231466 C2231468 (Leeuwspruit) C23- 1557(Leeuwspruit)
PES:Class D (Largely Modified) PES:Clas<E (Seriousliodified) PES:CClass E (Seriously Modified)
El:Moderate El:Moderate El:Low
ES:Moderate ES:High ES:Moderate
RECCIlass C (Moderately modified) RECClass BNear natupal RECCIlass C (Moderately modified)
ATTRIBUTES Highveld Ecoregiad)

Terrain  Morphology: Broad divi Plains; Low Relief; Plains; Moderate Relflands; Hills and Mountains; Moderate and High Relief; Open Hills; Lowlands; Ma
(dominant types in bold) (Primary) to High Relie€josed Hills. Mountains; Moderate and High Relief.

Vegetation types (dominant types in| Mixed Bushveld (limjtdeipcky Highveld Grassl@rg; Sand Highveld Grasslarory Clay Highveld Grasslstuist Cool Highve

(Primary) GrasslandMoist Cold Highveld Grassland; North Eastern Mountain Grassland; Moist Sandy Highveld Grassland; Wet @
(limited); Moist Clay Highveld Grag¥aciies Afromontane Forest (very limited).

Altitude (m.a.m.s.l) (secondary) 1,10€2,1002,10€2,300 (very limited)

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

Coefficient of Variation (% of an
<20 to 35

precipitation)
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Rainfall concentration index 45 to 65
Rainfall seasonality Early to late summer
Mean annual temp. (°C) 12to 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 2to4

Median annual simulated runoff (mn
5 to >250

quaternary catchment

Nati onal etl and Map Version 5 (NWM5) and N ettali 201)&yurer-3dFgwdbHat er Ec ¢
National Wetland Mg Several wetland systems were modelled at a desktop levé&elitigldh South D&ip (GFSD)These included: seven (7) Channelled Valley Bottg
(NWM5) five (5) Unchannelled Valley Bottom (UVB), one (1) Depression and one (1) HillslopesSé¢padeskiettaledel, their PES scores ranged from

(Near natural) to Class D/E/F (Largely to seriously modified). Onsite, the eight (8) systems previously éeliweatetlassifiassas4s)VB and CVB w|
with Hillslope Seepaglands 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.
NFEPRIvers One (INFEPA Rivesin unnamed tributary of the downstream NFEPA Leeuwspruit River locally named Leetidd2d Riyefi¢iNslto the east of the

surface infrastructure, with the closest interaction being with the ol®@&authvVBiait DarR3\(D¥ which was constructed in its natural course. Th
PES score modelled for the unnamed tributary (Leeu EastRhiarClabs D (Largely modifieat @e2011). No other NFEPA rivers are situated
GFSD siteoiweverthe NFEPA Leeuwspruit River flows approximately 2.5 km downstream of the Doornpoort TSF RWD. NFEPA sysbainsir
good condition to conserve freshwater ecosystems, but also to protect water resources for humaet ehrddbiptiohdNgstems musupported b
good planning, decisitaking and management in order to ensure that human use does not detrimentally impact the condifielef &he26dd3yst
NFEPA Wetlands A total of three (3) natural NFEPA wetlands were modelled within the GFSD site. These included two (2) DeHiksisipasSaeg aretlghd, which
both determined at a desktop level to be in modified coat@ipAdNEl. The desktop delineation and classification of these wetlaecdytenised

be incorrect during the field investigation. In addition to the natural wetland systems, a total of foweteEndlreartificlading farm dams, wasg

storagesfcilities and RWDs, were modelled at a desktop level within the GFSD site.
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Wetland

(WetVeg) Types

Lithostratigraphic uni

Vegeta

Thestudy arewas observed to be dominated by the Mesic Highveld Grassland (Group 4) Wetland Vegetation (WetVeg) typleyeliti{@neupe
WetVeg unit covering the northernandehe Mesic Highveld Grassland @scouering the shatn extentf the study arddesaNetVeg units are class
as Critically Endangered (CR) at a national sealal,(R@l1l). Remnants of the presumed natucdlteeMéetVeg unitererecorded within the deline
wetland systems during the fieldgatiestj howevyéhne current condition of the wetland vegetation was determined to be degraded in comparis
state. This was primarily attributed to disturbance from historic and current land uses such as but ni, linnitd ¢ éttl ageseiopment and expany
servitudes (e.g. roads, pipelines and powerlines) livestock grazing and mining activities.
Geology and Soils (MacFarlane & Bredin, Zd6)e5-50Figure5-6)

The majority of $tedy area is underlaithiyPretoria Group of the Transvaal Supergroup, which is typically comprised of the Timeball Hill Form
siltstone, conglomerate, breccia and diamictite in the northern half of the study area, and Hekpoortaamtissitelin freetioits (Council for Geosc
2008). A small section imtimhernmoportion of the study area was observed to be underlain by the Malmani Subgroup of the Chuniespoort Gt
comprised of dolom#tgbordinate chert, minor carbonaceous shale, limestone afdhesadditeportion of the study area was observed to be un

theSilvertosubgroupwhich is typically comprissdadédolomite and limestone as wetissdt and tuff.

Soil type

Plan

Biodiversity Conserv.

The majority of the sites observed to be situated within the Bal land typagtfitbrtmeopbrtion to the north of the surface infrastructure locateg
Fb5 land type (Memoirs on the Agricultural Natural Resources of South Africa, Department of Agriculture, X384% odeypars BaBs slopes les
8 % through the &FStudy area. As shale, diamictites and quartzite of the Timeball Hill Formation underlie the majority of, tthee GEIRDastunhat
shallow and stony (e.g. Mispah and Glenrosa soil forms). Soils in the vicinity of the Dooropotet TyFEeeRarmers (2011) to be dominated by t
Avalon and Clovelly soil foktasdesktop leyéhe entire extent of the study area was observed to contain soils exhibiting Class C hydrological

(Schultze, 2010; Schudized, 1992). These soils typically have a Moderately High Inherent Runoff Potential (IRP) with slow infiliidiortheg
deteriorates rapidie permeabiliti/these soils is considered restricted.

Conservation Attribute€¢mpaan, 201 5ANBI, 2011; SANBI, 2086DFFE, 202 Eigure5-7oFigure5-9)

One (1) Critical Biodiversity Area, @BAgplaceable unit is situated within the GFSD study area in the vicinity of the ridge habitat located to
South Shaft surface infrastructure. The remaining ridge habitat in the northern portion of the GF$DrstilidjistitebaasiElassociated with the GFS
was classified as CBA: Important Areas or Ecological Support Areas (ESAs). In addition to this, large antzerfopattidrirofibes&GFSD study a
the northwest of the Doammd@SF, were obsathte be classified as CBA: Important Areas. Scattered CBA: Important Areas were also observe(
northeastern sections of the study area. CBA: Irreplaceable Areas are considered critical for meeting peoygitsianuoaliequsisd to ensure

persistence of species and the functioning of ecosystems. CBA: Important Areas have a lower irreplaceabidypbudteottectinelt biodiversity,

smallest area, and therefore provide the reffeatost optis for biodiversity conservation.
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The rivers flowing through the study area, including the locally named Leeu East, Kariega and Leeu Wesvéreealisphsi€rRiters fall within |
Additional ESAs were scattered within the study area, situated primarily adjguatand ABAS.Im

ESAs are not essential for meeting biodargetitybytiay an important role in supporting Irreplaceable and Important areas and/or in delivering e
In Gauteng, ESAs include dolomite outcrops, rivers, wetlands, pans, corridors for climate change and speddges)igradidegosdchgeas f
Johannesburg and Tshwane.

Threatened Ecosysten

The majority of the study area was observed to fall within the Rand Highveld Grassland Threatened Ecosgsters Muhiehabldlassdrtheportion
of the study area falls withiG#suen@hale Mountain Bushwabsified as Least Conoghile the south falls withiSdmestdlighveld Grasslankhssifie
asVulnerable

Protected Areas

No Protected Areas (PAs) were situated within the study area. The closest PA was obserfedtefye tidNature Resert@the south and trehanni
Jacobs Private Nature Reserve to the west.

\Vegetation Types

The majority of the study area falls wikemthEighveld Grassland, which is classified as Vulnerablenpbeinartdighe study area falls within the (

Shale Mountain Bushw@&bsified as Least Concern, while the south falls within the Soweto Highveld Grassland classified as Vulnerable.

Key:

m a m s |: Metres Above Mean Sea Level
PES: Present Ecological State

El: 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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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-1: Hydrological setting of the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-2: Ecoregion relevant to the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-3: NFEPA wetlands and rivers and National Wetland Map 5 relevant to the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-4. Wetland vegetation types situated within the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-5: Lithostratigraphic unit situated within the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-6: IRP of the soils within the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-7: GautendBiodiversity Conservation Plan units relevant to the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-8: Threatened Ecosystems and Protected Areas within and surrounding the study area.
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South Deep Gold Mine: Aquatic Biodiversity Update
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Figure5-9: 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 adaddB&tbp level, classified and delinefitddi@md subsequently
mapped utilising GIS (QGIS and Edsaith Pro) and available spatial data. The delineation was developed with -
presumed natural flow of water through the siterid bdsdd on wetness indicators (i.e. terrsil,urégetation

and hydrology) recorded onsite

The followinggislatedefinitions have specific relevance to this section, as they were utilised in justifying the classi
of eachHydrogeomorplfitGMunit as a watercourse:

fwatercourse me an s

(a) a river or spring:

(b) a natural channel in which watereioeslpr intermittent{gpecifically relevant to drainage lines)

(c) a wetlanthke or dam into which, orvroich, water flgvesd

(d) any collection of water which the Minister may, by notice indpel&@azetiee a watercourse, and a reference

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

fiiparian habitét i ncl udes the physical structure and assoc
which are commonly characterised by alluvial soils, and which are inundated or flooded to an extent and with a
sufficient to support vegetafiepecies with a composition and physical structure distinct from those of adjacent
areas;

fwetatnd 6 means | and which is transitional bet ween te
near the surface, or the land is periodically covered with shallow water, and which land in normal circumstance

or would supporgegation typically adapted to life in saturated soil.

Several watercourses were delineated and verifi#ties@ielclude two (2) Channelled Valley Bottom (CVB01 and
CVBO02) wetlands, three (3) Unchannelled Valley Bottom (UVBO01 to UVBA8pnee{BAddjcial Watercourse
(Arti01lassociated with gtady aredigure6-1 presents the overall watercourse delineation map.
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Figure6-1: Map illustrating theveraliwatercourse delingah forthe study area.
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6.1.2 Risk Screening

Based on thefield watercourse delinegitibe activities associated withdiinatydischarge posjtas well as the
location of the watercourses in relatiomcavitiesthe risk categories were determined for each Feeleralit.

factors wereonsidered when determining whether and to what degree a watercourse maytbedoip#teed by
associated withe developmenthese factors, among others, include 1) Type of watercourse, 2) Position of
watercourse within the landscape in comparison to the development and associated infrastructure; 3) Surface
surface hydrological fexyinne and 4) Other lagd practices within the minor catchmehtanmisk screening criteria

outlined imable6-1 wereutilised to determine those watercourses at risk of impavehypthent

Table6-1: Presentation of the risk categories used to analyse the delineated watercourses within the study area.
RISK CATEGORﬂ CRITERIA

The watercourse is situated directly within or in closg@moximityy iy theactivityfootprint

Therefore, the aquatic habitat, biota presertheathiter quality of and/or the hydrological

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

The watercourse is situated directly upstream, or within a medilifhrdiste2mg ownstream
theactivitywithin the same minor catchment area. This may result in the aquatic habita
Medium withinthe water quality of and/or the hydrological regime through the watercourse b
impacted by aspects pertaining tactivéy(e.g. sedimentation, pollution and/or a chang

hydrological characteristics of the system).

The watercourse/wetland is a dist@&&ce)(spstream or downstream of the development, @

landscape that prevents any direct/indirect impacts that have been determined to original

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

The risk screenidgterminetthatone(l) Channelled VallBpttonwetlandCvB0O1pand one (1) Artifichitercourse

(Arti01) wedretermined to beragihrisk of impact by thischarge poiniehe results of the risk screening assessment
areprovided imable6-2 and illustrated Figure6-2. Despite onigvB0landUVBOIDbeing at risk of impact by the
Doorpoodischarge poirasd Option 1, respectpjatlpther watercourses were assessed further in terms of functionali

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

Table6-2: The risk categories of each HGM unit analtingtyaspects concerned.
HGM UNIT CODE RISK RATING RATIONALE

Theactivityesults in watdischargegirectlyntothese

Urchannelled Valley Bottom wetlAr8i01

watercourseand is therefore likely to impart g

Channelled Valley Bottom welGArisi01 impacts.

o o Theactivitys locatethr from or downstream tharse
All remaining watercourses within the stud ) )
watercourses and will therefore not impact these
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Figure6-2: Atrisk watercourses and those notisk 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 EjdiogeattietiterpiepddRErcourse

within the studyeaTable6-3 presentthe results of thenctionalssessmesitelevant to the watercourses.

Figure6-3 presents some of the most prominent impacts observed to have resulted in the deterioration of the ecolwgieat curahifiberafitres have occurred

due to road, powerline, and pipeline crossings, along with illegal mining activities and ongoing conatarctonseifetianes have been adversely affected by

the deposition of infill materials, waste rock dumping, trecicaimgglmgading to diverted water systems and diminished flow, which have altered the natural vegetati

Soil disturbances have facilitated the spread of alien and invasive (@#Ps)dpeteible species inclEdealyptuspp. Acaciasp. (wattle), scatteAgghve sisalana

(sisal), an@ortaderia selloafRampas grass) infestations. Some of these plants rautiatty ifttr rehabilitatibthesite are now encroaching upon the wetland

systems. THdVBOWwatercourse has been rerouted aroddTtBE; however, ongoing soil excavation and dumping continue to impact the diverted areas. Addition

litter and waste disposal from upstream informal communities have degraded downstream regions. Leaks froamts¢@/Bgspnehteepage from mining

activities have further compromised downstream water quality.

Table6-3. Resultsof the functional assessmetfies the watercourses witithe study area
INDEX OF HABITAT INTEGRHINYASSESSMENT

HGM UNIT HYDROLOGY GEOMORPHOLOGY WATER QUALITY VEGETATION OVERALL PES SCOR
ARTIO1 NO PES COULD BE DETERMINED DUE TO NO PRESUMED NATURAL STATE.
uUvBO01 5,5 (Class D 5,7 (Class D)
UVBO02 5,5(Class D) 5,5 (Class D) 5,8 (Class D)
UVBO03 3,7(Clas<x) 4,0 (Clasx) 4,0(ClassC)
CvBO01 4,3 (Class D) 3,6 (Class C) 5,3 (Class D)
CVBO02 2,8 (Class C) 3,2 (Class C) 4,0 (Class D)
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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 Very High 15 Molt_jgvr\?tely 2,3 Moderate 2,3 Moderate
O
O 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
Q
Phosphate
a assimilation 0,4 Very Low 2,3 Moderate 1,8 Moderate
Nitrate assimilatig 0,3 Very Low 2,0 Moderate Mogiz rﬁtely 1,1 Low
Toxicant Moderately
assimilation 0,4 Very Low 2,2 Moderate High 1,1 Low
Q
Carbon storage 1,9 Moderate 1,8 Moderate 1,7 Moderate 0,4 Very Low 2,0 Moderate 1,4 Mol(_j;:\lately
Biodiversity Moderatel Moderately
. 0,0 Very Low 0 g High High 0,8 Very Low 0,3 Very Low
3]
E \Sg:;ter 2 0,0 Very Low 11 Low 11 Low 0,7 Very Low 0,0 Very Low 0,0 Very Low
% Harvestable
O
z CERITTES 0,5 Very Low 0,0 Very Low 0,0 Very Low 0,2 Very Low 0,7 Very Low 0,0 Very Low
5
7 Food for livestock 0,0 Very Low 1,4 Mol(_jg\;;sltely 0,9 Low 1,2 Low 0,0 Very Low 0,0 Very Low
>
2
o Cultivated foods 15 Moderately Lo} 0,8 Very Low 1,8 Moderate 0,8 Very Low 1,3 Low 1,0 Low
= un
é 8 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low 0,0 Very Low
=
2k
8 n 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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DETERMINANT

ARTIO1

Ecological Importance and Sensitiy 080 240 240 220 2,20 2,17
Hydrological/Functional Importance 039 1,88 2,14 115 1,59 1,09
Importance of Direct Human Benef 033 032 0,32 0,28 0,33 0,17
Overall Importance 0,80 (Low) _ 2,20 (Moderate) 2,20 (Moderate) 2,17 (Moderate)

1

Arti01 streamThe RMO and REC for this watercourse could not be determined due to the artificial nature of this wateresunsed Tia¢ueaisstiigan artifici
watercourse, therefoie PES can be determined.

CVBO01According to the DWAF (2007) matrix, the R¥ED &inould be to Maintain the current integrity which falls within PES Class D (Largely modified
CVBO01s Class D (Largely modified). Therefore, it is important that any impacts to this watercourse do not tiesutif ithéhBESteriora

CVBO02According to the DWAF (2007) matrix, the RMBDfbhould be to Maintain the current integrity which falls within PES Class D (Largely modified
CVBO02s Class D (Largely modified). Therefore, it is important that any impacts to this watercourse do not tiesutlf ithehBESteriora

UVBO01According to the DWAF (2007) matrix, the BVEDfsihould be to Maintain the current integrity which falls withirERESiGlssgodified). The REC for
UVBO01s Clas& (Seriouslynodified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES.

UVBQ@: According to the DWAF (2007) matrix, the BWERfsmould be to Maintain the current integrity which falls withirDRES déllyeedified). The REC for
UVBQis Clas® (Larglymodified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES.

UVBG@: According to the DWAF (2007) matrix, the BWEBD&inould be to Maintain the current integrity which falls withindfEM8delasiynodified). The REC

theUVBO03s Clas€ (Moderatelyodified). Therefore, it is important that any impacts to this watercourse do not result in the deterioration of the PES.
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Figure6-3: Some of the impacts observed during thé 20®ey, Ageomorphologicahodificatios due toroad crossingsB)invasiveEucalyptusp. proliferation anislenching

C)additional water input®)Acaciasp. encroachmenE)channel, bed and flow modificatiBhchannel, bed and flow modification duedl dumpindor crossings
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