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Executive Summary

Gamsberg Zinc Mine is situated in the Namakwa District, Northern Cape between the towns of Aggeneys and
Pofadder in a region referred to as the Bushmanland Inselberg Region within the Namakwa District Municipality.
A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine, the
conditions of which are set out in the 2013 EMPr (ERM, 2013), the 2016 EMPr update (SRK, 2016), and the
offset agreement (2014). Furthermore, a permitting process was recently completed for the Gamsberg Smelter
in 2020. The mine currently requires further environmental related applications to authorise additional activities
that are required for ongoing operations and which were not included in the previous authorisations, and
authorise changes required in infrastructure layout as a result of optimised planning. These activities require an
Environmental Authorisation (EA) as contemplated under Section 24 of the National Environmental
Management Act, 1998 (Act 107 of 1998) (NEMA) (as amended).

Biogeographically, the Gamsberg is considered the centre of this biogeographic region as it marks the boundary
between eastern and western floristic biogeographic groups (Desmet 2000) within the Inselberg Region. The
Gamsberg is also the largest inselberg in the region and consequently contains the highest diversity of species
relative to all other inselbergs in the region. There are many plant habitats and species of conservation concern
associated with the Gamsberg and surrounding inselbergs. The biodiversity importance of the Gamsberg, as
well as most of the surrounding inselbergs, is well recognised and consequently this importance is reflected in
the various CBA maps and National Protected Area Expansion Strategy. Biodiversity features (species and
habitats) of conservation concern are relatively well known for the site. Important habitats are well mapped by
Desmet (2013) and have provided the biodiversity template around which the mine infrastructure has developed
up to this point. From a terrestrial biodiversity perspective, of greatest relevance to this project is the location of
several calcrete gravel patches near where the mine offices and processing plants are currently developing.

This report describes the baseline terrestrial ecology of areas that will be impacted by the proposed additional
infrastructure developments at the Gamsberg Zinc Mine required for the 10 million ton per annum mining
scenario, and documents the assessment of the potential impacts of the proposed Project on terrestrial
ecosystems and biodiversity, i.e. vegetation communities and flora and fauna species. The report also provides
detailed recommended measures for the mitigation of any negative impacts for inclusion in the updated EMPr
for the Project, as well as guidance on any necessary changes or updates to the existing agreed offset strategy
for Gamsberg.
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DETAILS OF THE SPECIALIST

Table 1: Details of specialist

Specialist Information

Name: Aisling Dower

Phone number: +27 11 254 4802

Email: aisling.dower@wsp.com
SACNASP Registration Number 114477/15

Curriculum Vitae See Appendix D

Declaration of Independence by Specialist

I, Aisling Dower declare that | —

Act as the independent specialist for the undertaking of a specialist section for the proposed project.

Do not have and will not have any financial interest in the undertaking of the activity, other than
remuneration for work performed;

Do not have nor will have a vested interest in the proposed activity proceeding;
Have no, and will not engage in, conflicting interests in the undertaking of the activity;

Undertake to disclose, to the competent authority, any information that have or may have the potential to
influence the decision of the competent authority or the objectivity of any report, plan, or document.
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ACRONYMS AND ABBREVIATIONS

Abbreviation Explanation

CARA Conservation if Agricultural Resources Act
EA Environmental Authorisation

EIA Environmental Impact Assessment

EIS Environmental Importance and Sensitivity
ESIA Environmental Social Impact Assessment
EMPr Environmental Management Programme
MRA Mining Rights Area

NEMA National Environmental Management Act
NEMBA National Environmental Management Biodiversity Act
PES Present Ecological State

SCC Species of Conservation Concern

ToPS Threatened or Protected Species
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1.0 INTRODUCTION AND BACKGROUND

Black Mountain Mining (Pty) Ltd. (BMM), a subsidiary of Vedanta Zinc International (VZI), operates the Black
Mountain Complex consisting of the underground Black Mountain Mine operations, Deeps and Swartberg, and
the opencast Gamsberg Zinc Mine. Gamsberg Zinc Mine came into operation in June 2016 and mines
approximately 4 million tonnes per annum (mtpa) and produces 250-300 tpa of zinc concentrate per annum.

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine, the
conditions of which are set out in the 2013 EMPr (ERM, 2013), the 2016 EMPr update (SRK, 2016), and the
offset agreement (2014). Furthermore, a permitting process was recently completed for the Gamsberg Smelter
in 2020. The mine currently requires further environmental related applications to authorise additional activities
that are required for ongoing operations and which were not included in the previous authorisations, and
authorise changes required in infrastructure layout as a result of optimised planning. These activities require an
Environmental Authorisation (EA) as contemplated under Section 24 of the National Environmental
Management Act, 1998 (Act 107 of 1998) (NEMA) (as amended).

Golder Associates Africa (Pty) (Ltd) (Golder) was appointed to undertake the necessary ecological baseline
surveys and impact assessment reports, in support of the environmental regulatory process required to
authorise development related activities.

1.1 Purpose of the report

This report describes the baseline ecology of areas that will be impacted by the proposed additional
infrastructure developments at the Gamsberg Zinc Mine required for the 10 million ton per annum mining
scenario, and documents the assessment of the potential impacts of the proposed Project on terrestrial
ecosystems and biodiversity, i.e. vegetation communities and flora and fauna species. The report also provides
detailed recommended measures for the mitigation of any negative impacts for inclusion in the updated EMPr
for the Project, as well as guidance on any necessary changes or updates to the existing agreed offset strategy
for Gamsberg.

2.0 PROJECT LOCATION AND EXTENT

Gamsberg Zinc Mine is situated in the Namakwa District, Northern Cape between the towns of Aggeneys and
Pofadder in a region referred to as the Bushmanland Inselberg Region within the Namakwa District Municipality
(Figure 1). This region is characterised by extensive sandy or rocky plains interspersed by occasional inselbergs
or mountains. To the north lies the rugged Orange or Gariep River valley; to the south the rocky Bushmanland
Vloere, while the Namaqualand lies to the west of the region. The mine is located over three properties, namely
Portion 1 of the farm Bloemhoek 61, Portion 1 of the farm Gams 60 and Portion 0 of farm Aroams 57.

21 Current Operation

BMM plans to mine a total of 150 000 000 tons of ore from the Gamsberg Zinc Mine over a 19-year Life of Mine
(LoM). Of this expected LoM tonnage, approximately 18 000 000 tons of zinc concentrate will be extracted.
Based on the relatively low grade of the zinc deposit, the treatment process will generate approximately 132
000 000 tons of tailings and approximately 1.5 billion tons of waste rock over the LoM.

The Gamsberg zinc deposit is a tabular relatively thin mineralised lens dipping to the southeast. The South Pit
was developed to initially extract the ore reserve found closest to surface. Following this, a process of
sequentially excavating push backs were undertaken to gain depth and access to deeper reserves. The final
open pit is expected to cover an area of 600 ha, with a final depth of 650 m, and a width and length of 2 220 m
and 2 700 m respectively.

Loading and hauling of ore and overburden is performed in the pit using a fleet of large capacity shovels, loaders,
excavators, haul trucks and other service equipment. The ore is hauled to the primary crusher and overburden
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to the waste rock dump using large capacity haul trucks (typically between 220 ton (t) and 300 t capacity). The
primary crusher is located adjacent to the open pit on a flat point of the V-cut access road along the northern
slope of the inselberg. The crushed ore is transported from the primary crusher and the Run of Mine (ROM)
stockpile to the processing plant via a conveyor system.

An estimated 1.5 billion tons of waste rock will be generated during the LoM. The haul trucks transport the waste
material to the edge of the inselberg where it is tipped over the edge to form a waste rock dump expected to
cover 490 hectares.

The processing plant is currently located between the N14 national road and the Gamsberg inselberg and
consists of the following components:

= Milling circuit

= ROM stockpiles

= Flotation circuit

m Dewatering, filtration and zinc concentrate handling circuits
= Tailings circuit

= Material lay down and storage areas

= Equipment wash areas

= Bulk fuel storage facilities

The treatment of ROM ore at a current rate of 4.5Mt per annum with plans to increase to the planned 10Mt per
annum at the processing plant yields about 9Mt per annum of tailings material which is disposed at a tailings
storage facility (TSF) located north of the N14 national road. The tailings are sent to a thickener to reduce the
water content before being pumped to the TSF. The percolated water from the TSF is collected and returned to
the return water dam where it is pumped and reused in the concentrating process.

2.2 Proposed Infrastructure

The proposed infrastructure that are the subject of the current application process are illustrated in Figure 2,
Figure 3 and Figure 4, and described in the following sections.

221 New potable water pipeline

A new above-ground potable water pipeline is proposed to run from the Horseshoe dam to the processing plant.
This pipeline will be developed in an existing servitude already use for pipelines transporting water from
Sedibeng Water to the mine. The location where the pipeline is proposed to be developed has already been
cleared of vegetation as it is within a road reserve. The proposed pipeline will be installed above-ground and
will have an inside diameter of 400 mm, an outside diameter of 460 mm, a throughput of 460 ms/hour and will
be approximately 7 km in length. The entire pipeline will belong to Gamsberg Mine.

2.2.2 Expansion of dangerous goods storage facilities

To support the ongoing operations at Gamsberg Mine, an increase in storage capacity will be required for the
following dangerous goods storage facilities:

m Fuel storage capacity which is proposed to increase from 600 mzto 1 200 ma.

= Emulsion storage is proposed to be increased from 2 x 85t silos and 2 x 50t silos to 2 x 100t and 2 x 200t
silos respectively.
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2.2.3 River diversion

To minimise pollution from the waste rock dump, ROM pad and crushers and conveyer infrastructure
associated with the phase 1 and 2 plant infrastructure, it is proposed that the ephemeral riverbed that passes
between the processing plant and the mining operations, be altered.

The diversion will include the construction of an attenuation weir, diversion berms, two above-ground pipelines
for conveying any upstream runoff past the impacted area (processing plant and the mining operations) and
an energy dispersion outlet structure. The altered section will be approximately 1.5 km in length.

The alteration will be in place for the duration of the operational phase of the mine and will be rehabilitated
during the decommissioning and closure phase.

224 Refined layout for the waste rock dump and quartzite rock dump/berm

A waste rock dump facility, with a capacity to store 1.5 billion tons of waste rock on an area of 490 ha, is
approved in the Environmental and Social Impact Assessment Report for the Gamsberg Zinc Mine and
Associated Infrastructure in the Northern Cape (ERM, 2013).

In addition to the main waste rock dump facility and in order to mitigate the impacts on biodiversity as a result
of the basin/crater mining activities, it was recommended that a rock dump / berm, comprising only quartzite
rock, be designed and constructed to shield the remainder of the basin / crater from mining activities. It is
detailed in the Environmental Management Programme for the Gamsberg Zinc Mine and Associated
Infrastructure in the Northern Cape (ERM 2013), that the berm should be constructed to the same elevation as
the plateau comprising a non-acid leaching rock core and a quartzite rock outer layer. It is further stated that
the placement of the barrier must be defined with input from a qualified botanist and the engineering team prior
to the placement of the rock.

The Gamsberg Mine engineering team has refined the layout of the current waste rock to optimise the placement
of waste rock and to avoid current mine infrastructure and to ensure safe operation of the facility. The updated
waste rock dump layout is based on the storage capacity and footprint as approved in the 2013 EIA and EMPr.

225 Crusher and Coarse Ore Stockpile for Plant Phase 2

The 2013 EIA states that the full production capacity of the mine will be 10 Mtpa ore. This capacity will be
reached in a modular approach following the mine ramp up plan as described in the report. It is stated that the
current concentrator plant will be ramped up in three modules to full capacity. It is indicated that the three phases
of the concentrator plant will each consist of a concentrator stream with supporting utility and supporting
infrastructure.

An amended concentrator plant boundary and shortened conveyor route was approved in the Gamsberg Mine
Environmental Management Programme Amendment (SRK, 2016). The information was presented at a high
level and did not differentiate between the infrastructure components required for the three plant modules.

The Gamsberg Mine engineering team has defined the phase 2 plant components in preparation for
construction. The updated conveyor and phase 2 concentrator plant layout will be included in the Basic
Assessment Report.
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3.0 APPLICABLE LEGISLATION, GUIDELINES AND POLICY

Applicable national and provincial legislation, associated regulations and policies that are pertinent to
biodiversity, which were used to guide the EIA, include:

= National Environmental Management Act (NEMA) (Act No. 107 of 1998) including Section 24, concerning
Procedures for the assessment and minimum criteria for reporting on identified themes in terms of
Sections 24(5)(a) and (h) and 44 of the NEMA, when applying for environmental authorisation;

= Protocol for the specialist assessment and minimum report content requirements for environmental
impacts on terrestrial biodiversity; and

= Protocol for the specialist assessment and minimum report content requirements for environmental
impacts on aquatic biodiversity;

= National Environmental Management: Biodiversity Act (Act No. 10 of 2004) (NEMBA), specifically:
= ToPS — National lists of critically endangered, endangered, vulnerable and protected species (2007;

= National list of threatened terrestrial ecosystems for South Africa (2011) (NEMBA Threatened
Ecosystems, 2011);

= National list of alien and invasive species (2016);

= Environment Conservation Act (Act No. 73 of 1989), specifically the Lists of declared weeds and invader
plants (CARA, 1983);

= National Water Act (Act No. 36 of 1998);

=  Northern Cape Nature Conservation Act, 2009 (Act No. 9 of 2009);
= Northern Cape Critical Biodiversity Area Map (2016);

= Namakwa District Municipality Biodiversity Sector Plan (2008); and
= National Protected Area Expansion Strategy (2016).

Recent, relevant South African national policies and guidance were also taken into consideration, in the
development of the baseline description and impact assessment process, including:

m  Draft National Biodiversity Offset Policy (2017);
m  Species Environmental Assessment Guideline (SANBI, 2020).
4.0 METHODOLOGY

The terrestrial biodiversity specialist assessment took cognisance of Government Notice No. 320, published in
2020 under the National Environmental Management Act (1998) concerning ‘Procedures for the Assessment
and Minimum Criteria for Reporting on Identified Environmental Theme in terms of Sections 24(5)(a) and (h)
and 44 of the National Environmental Management Act (1998), when applying for Environmental Authorisation’.

In line with the assessment and reporting requirements set out in the protocol, the terrestrial ecology assessment
included two main study components; a desktop literature review, followed by a field programme. The objectives
and tasks associated with these components are described below.

41  Study Area

The study area for the Terrestrial Specialist Assessment was defined at two levels:
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s The proposed development footprint, within which direct impacts on biodiversity receptors (i.e. direct
habitat loss, fauna mortality) are anticipated

= The mining rights area (MRA), within which indirect impacts on biodiversity receptors (e.g. dust deposition,
sensory disturbance) are anticipated.

4.2 Literature Review

The aim of the desktop literature review component was to collate and review the extensive available ecological
information related to important biodiversity and conservation features in the Gamsberg landscape, key
ecological processes and function, and the likely composition and structure of local flora and fauna communities.

The existing comprehensive specialist reports that were reviewed and consolidated to assess terrestrial fauna,
flora and vegetation include:

1) The Desmet 2013 vegetation map that indicates sensitive biodiversity areas based on the distribution of
habitats and species associated with these habitats. This map was used to inform the mine biodiversity
offset agreement. It is also used for ongoing mine site planning by indicating no go areas for development
and is incorporated into the mine CAS to virtually demarcate no-go area for mine vehicles.

2) The existing mine EIA documents, and more recently EkoTrust (2022), provide detailed descriptions of the
environment, vegetation and species of conservation concern at the site.

3) The Black Mountain Mine BMP Version V (EndemicVision Environmental Services, 2019).
4) Terrestrial Ecology Specialist Assessment for the Gamsberg Smelter Project (3Foxes, 2020).

5) Terrestrial Fauna and Aquatic Biodiversity Report for proposed Zinc Mine on Gamsberg, Northern Cape
(GroundTruth, 2013)

6) National spatial planning datasets, namely the Namakwa District and Northern Cape CBA maps, and
national protected area expansion strategy, provide a regional/national context for assessing the
biodiversity significance of the site.

4.3 Field Survey

The desktop assessment is supported by a field survey that was conducted from 1-3 February 2022. The
objectives of the field visit were to:

= Verify and update the information in the existing vegetation map (i.e. verify boundaries) produced over the
course of numerous comprehensive botanical surveys of the study area; and

m  Search for species of conservation concern within the proposed infrastructure footprint and surrounds.

44 Impact Assessment

All impacts of the Project have been evaluated using a semi-quantitative risk assessment methodology (i.e. a
screening level assessment in accordance with the Department of Environmental Affairs and Tourism
Guideline document on EIA Regulations, April 1998). This system derives an environmental impact level on
the basis of the magnitude (Table 2), duration, scale, probability and significance of the impacts (Table 3,
Table 4, and Table 5), based on a clear understanding pre and post mitigatory measures being implemented.
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Table 2: Magnitude definition for terrestrial biodiversity impact assessment

Magnitude Wetland Context

Minor Very slight change from the existing baseline condition. Change barely distinguishable,
approximating to the ‘no change’ situation.

Low Minor shift away from existing baseline conditions. Change arising from the loss/disturbance
will be discernible, but underlying character, composition and/or attributes of the baseline
condition will be similar to pre-development circumstances or patterns. Having a minor
effect on the known extent or condition of an ecosystem or faunal habitat. Species of
concern are minimally affected.

Moderate Loss or alteration to one or more key elements/features of the existing baseline conditions,
such that the post-development character, composition and/or attributes will be partially
changed. Loss of a moderate proportion of the known extent or condition of an ecosystem
or habitat. The impact is near the limits of the ability of a species of concern to adapt.

High Major alteration to key elements/ features of the existing baseline conditions such that the
post-development character, composition and/or attributes will be fundamentally changed.
Loss of a high proportion of the known extent or condition of an ecosystem or habitat.
Species of concern are substantially affected.

Very High / Total loss of key elements/ features of the existing baseline conditions such that the post-
Unknown development character, composition and/or attributes will be fundamentally changed.

Total loss of the known known extent or condition of an ecosystem or habitat. Species of
concern are beyond the limits of adaptation, and changes to natural processes and
functions are commonly irreversible.

Table 3: Impact assessment factors

Occurrence Severity

Probability of

Duration of occurrence Scale/extent of impact Magnitude of impact
occurrence

The four ranking scales used to assess the factors for each impact are outlined in Table 4.

Table 4: Impact assessment scoring scales

Magnitude Duration

10- Very high/ unknown | 5- Permanent (impact is irreversible)

8- High 4- Long term (impact ceases after site closure has been
obtained)
6- Moderate 3- Medium-term (impact ceases after the operational life of

the activity)

4- Low 2- Short-term (impact ceases after the construction phase)
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Magnitude Duration

Scale Probability

5- International 5- Definite/lUnknown
4- National 4- Highly Probable

3- Regional 3- Medium Probability
2- Local 2- Low Probability

1- Site Only 1- Improbable

0- None 0- None

The following definitions are applicable to the ranking scales outlined above:

= Magnitude: is a measure of the degree of change in a measurement or analysis (e.g., the area of pasture
or the concentration of a metal in water compared to the water quality guideline value for the metal), and
is classified as none/negligible, low, moderate or high. The categorisation of the impact magnitude may be
based on a set of criteria (e.g. health risk levels, ecological concepts and professional judgement) pertinent
to each of the discipline areas and key questions analysed. Appropriate, widely recognised standards are
to be used as a measure of the level of impact;

= Scale/Geographic extent: refers to the area that could be affected by the impact and is classified as site,
local, regional, national, or international;

s Duration: refers to the length of time over which an environmental impact may occur i.e.
immediate/transient, short-term (construction phase), medium-term (operational phase), long-term (
impact ceasing after closure of the project), or permanent; and

= Probability of occurrence: is a description of the probability of the impact actually occurring as
improbable (less than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60%
chance), highly probable (most likely, 60% to 90% chance) or definite (impact will definitely occur).

Once these factors are ranked for each impact, the significance of the two aspects, occurrence and severity, is
assessed using the following formula:

Significance Points= (Magnitude + Duration + Scale) x Probability.

The maximum value is 100 significance points (SP). The impact significance will then be rated as follows:
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Table 5: Significance of impact based on significance points

Points Significance Description

SP>60 An impact which could influence the decision
about whether or not to proceed with the project
regardless of any possible mitigation.

SP 30-60 Moderate environmental significance | An impact or benefit which is sufficiently
important to require management and which
could have an influence on the decision unless
it is mitigated.

SP<30 Impacts with little real effect and which will not
have an influence on or require modification of
the project design.

+ An impact that is likely to result in positive
consequences/effects.

4.5 Study Assumptions and Limitations
451 Data used for Specialist Assessments

The field survey for the Terrestrial Plant Species Specialist Assessment Report (Desmet, 2022; Appendix
B) coincided with a period of exceptional rainfall already at three times the seasonal average up to that
point. This provided near-optimal conditions for observing and assessing flora and vegetation in the field.
The site is well known to the botanical specialist (Dr Philip Desmet) who has been working at the site for
the past 25 years. Lastly, there is a comparative wealth of flora information for the site generated through
previous ElAs and biodiversity conservation projects, meaning that the flora and vegetation of this site is
relatively well known. For these reasons it is assumed that there are no sampling or information limitations
impacting on this assessment and recommendations contained in this report.

The Terrestrial Animal Species Compliance statement was prepared on the basis of the site sensitivity
verification process undertaken in response to the national web-based screening report. The site sensitivity
verification was completed via desktop analysis of the extensive existing baseline knowledge of fauna in
the Gamsberg MRA as documented in 3Foxes (2020) and GroundTruth (2013), supplemented by cross-
referencing to the most recent species conservation assessments.

It is therefore considered that there are no sampling or information limitations pertaining to terrestrial animal
or plant species impacting on this terrestrial biodiversity impact assessment and the recommendations
contained in this report.

4.5.2 Assumptions, uncertainties, or gaps in knowledge

Since the environmental screening tool did not identify any mammal, herpetofauna or invertebrate species
sensitivities, and no significant impacts on bird species of concern (avifauna) are anticipated; no specific
faunal surveys beyond the detailed desktop study presented in the Terrestrial Animal Species compliance
statement (Appendix C). were conducted. The fauna baseline description is qualitative and based on the
available desktop information, and the mitigation measures devised for fauna in the terrestrial impact
assessment (this document) focus on the mitigation of potential impacts on fauna species of concern with
potential to occur in the study area.
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m  The selection of species of concern for the impact assessment was based on the level of knowledge (that
is, ecology and conservation status) of the species to act as surrogates for all species in the area, and
adopts the hypothesis that conditions which support vertebrates and/or vascular plant species of concern
are likely to also support species of concern from other taxonomic groups.

5.0 BASELINE DESCRIPTION

This section summarises the baseline biodiversity environment of the local and regional study areas. It draws
upon existing studies, published information, local knowledge and comprehensive field surveys. The detailed
Terrestrial Plant Species Specialist Assessment Report (Desmet, 2022) for the Project is presented in Appendix
B; while the Terrestrial Animal Species compliance statement is presented in Appendix C.

5.1 Regional Biodiversity Context

The study area is located in an arid region receiving approximately 70 mm rainfall per annum that is generally
considered as being part of the Nama Karoo Biome of southern Africa. A particular feature of this region’s
climate is the occurrence of both summer and winter rainfall. Consequently, the flora whilst having predominately
summer rainfall affinities (i.e. Nama Karoo), also has distinct winter rainfall (i.e. Succulent Karoo) elements. The
winter rainfall flora is associated specifically with habitats that receive greater winter rainfall influence such as
south facing slopes and quartzite substrates above 1000m elevation (on the plains or mountain plateaus).

A feature of this region, as elsewhere in the Succulent Karoo, is the occurrence of lag-gravel patches or
pavements in plains habitats and mountain plateaus. Quartz, feldspar and calcrete gravel patches occur on and
around the Gamsberg. Each gravel patch type has its own group of species particular to that patch type, and
many of the species are often endemic.

Biogeographically, the Gamsberg is considered the centre of this biogeographic region as it marks the boundary
between eastern and western floristic biogeographic groups (Desmet 2000) within the Inselberg Region. The
Gamsberg is also the largest inselberg in the region and consequently contains the highest diversity of species
relative to all other inselbergs in the region. There are many plant habitats and species of conservation concern
associated with the Gamsberg and surrounding inselbergs. The biodiversity importance of the Gamsberg, as
well as most of the surrounding inselbergs, is well recognised and consequently this importance is reflected in
the various CBA maps and National Protected Area Expansion Strategy.

Biodiversity features (species and habitats) of conservation concern are relatively well known for the site.
Important habitats are well mapped by Desmet (2013) and have provided the biodiversity template around which
the mine infrastructure has developed up to this point. From a terrestrial biodiversity perspective, of greatest
relevance to this project is the location of several calcrete gravel patches near where the mine offices and
processing plants are currently developing.

511 Environmental Screening Tool

The proposed infrastructure footprint was assessed at desktop level using the National Web-based
Environmental Screening Tool. According to the Tool, the Terrestrial Biodiversity Theme for the study area is
rated ‘Very High Sensitivity’ on account of land designated as ‘CBA Irreplaceable’ within the entire study area
footprint.

The National Web Based Screening Tool also indicated that some sections of the MRA are rated as ‘high to
very high’ in terms of the Animal Species and the Plant Species Theme on account of the potential presence of
flora species of conservation concern such as Cephalophyllum fulleri and bird species of concern including
Neotis ludwigii and Calendulauda burra.
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51.2 Terrestrial Critical Biodiversity Areas (CBAs) and Ecological Support Areas
(ESAs)

The proposed development site was compared to available spatial biodiversity planning datasets in order to
assess the local and regional biodiversity context of the site. The following datasets were considered:

1)  Northern Cape Critical Biodiversity Area Map (2016)
7) Namakwa District Municipality Biodiversity Sector Plan (2008)

The Namakwa District Municipality Biodiversity Sector Plan (NDM BSP) is considered here, as it provides
better spatial resolution for interpreting the Northern Cape CBA map.

Broadly, the greater Gamsberg area is very important regionally. Most of the Gamsberg and surrounding
inselbergs and the area between is designated CBA or ESA for a variety of reasons summarised in Table 6. As
discussed in section 5.1, the Bushmanland Inselbergs are an important area for biodiversity regionally, hence
the CBA designation. Consequently, this region since 1998 has been a focus for protected area expansion. The
Bushmanland inselbergs east and west of the Gamsberg form the core area of this protected area development
zone (Figure 5). Therefore, all activities at the Gamsberg need to be cognisant of biodiversity conservation as
a land-use as another important and long-term economic driver in this region.

For the proposed new infrastructure that is not located on existing mined areas, the Namakwa District
Municipality Biodiversity Sector Plan (NDM BSP) indicates that no area overlaps with any CBA 1 category areas.
This is important in the development context as the mine has attempted to locate all mine associated
infrastructure outside of critical habitats. Although the new infrastructure area 3 (New Offices and Workshops)
does overlap with a CBA 1 which was mapped on the basis of the presence of a Calcrete gravel patch,
subsequent mapping and fieldwork for this project confirmed the extent of the gravel patch is smaller than
indicated by the CBA mapping (see areas marked “gravel patches” in Error! Reference source not found.).

Table 6: Summary of the reasons for CBA and ESA designation in the Northern Cape and Namakwa
District spatial biodiversity planning informants.

Northern Cape Critical Biodiversity Area Map (2016) | Namakwa District Biodiversity Sector Plan

2008

=  Contribution to targets for vegetation types: m Critical Biodiversity Area One (CBA 1):

= Aggeneys Gravel Vygieveld = Expert Critical Terrestrial Habitats:

. Calcrete and quartz patches.
= Bushmanland Arid Grassland

= Critical Biodiversity Area Two (CBA 2):
= Bushmanland Core PA Development Zone

= Aggeneys Gravel Vygieveld
= Bushmanland Inselberg Shrubland

®= Mountain Slopes
= Bushmanland Sandy Grassland

. . = Expert Important Terrestrial Habitats
m Ecological processes: All Rivers

) oo . m Ecological support Areas (ESA):
m Features supporting biodiversity: Landscape

structural elements (e.g. slopes, gravel patches) = Terrestrial Ecological Corridor
= Large high value climate resilience areas
= Namakwa CBA1

= Namakwa CBA 2 and associated
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Northern Cape Critical Biodiversity Area Map (2016) | Namakwa District Biodiversity Sector Plan

2008

= National Protected Area Strategy (NPAES)
protected area focus

= Skep expert areas

m Threatened species

51.3 Priority Areas for Protected Area Expansion

The mining right area and much of the proposed new infrastructure coincides with areas that have been
identified as Priority Focus Areas as part of the National Protected Area Expansion Strategy (2016)
(APPENDIX B).

The proposed new infrastructure are also situated within the Bushmanland Protected Area Development Zone
(Figure 5).

F

Bushmanland Protected Area Development Zone
Core Development Zone
Devalopment Zone Skm Buffer
Namakwa District Bioregional Plan
Critical Biodiversity Areas
I CBA Levelt
CBA Level2
[ Biodiversity Corridor Network
[ | Praperty Boundaries

Figure 5: Proposed Bushmanland Protected Area Development Zone (Desmet, 2022). (Approx. study
area in yellow)

514 Protected Areas

The eastern extent of the mining right area lies adjacent to the western boundary of the eastern section of the
Gamsberg Nature Reserve (Figure 6).

The MRA is situated to the east of the Haramoep and Black Mountain Mine Important Bird Area, which consists
of extensive sandy and gravel plains holding perennial desert grassland and shrubs scattered between bare
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sand patches, and is listed as an IBA due to its support of both the globally threatened Red Lark (Certhilauda
burra) which inhabits the red sand dunes, and the near-threatened Sclater's Lark (Spizocorys sclateri), which
occurs erratically on the barren stony plains (BirdLife International, 2022b).

5.1.5 Strategic Water Source Areas (SWSAs)

No strategic water source areas occur in the region of the proposed development footprint, and as such are not
included as receptors for the current impact assessment, or considered further here.

5.1.6 Freshwater Ecosystem Priority Area (FEPA) sub-catchments

The proposed development footprint in relation to FEPA sub-catchments and NFEPA wetlands is illustrated on
Figure 7 and Figure 8 respectively.

51.7 Indigenous forests

No indigenous forest habitat occurs within the study area (see Figure 9).

\\\I) GOLDER 16

Sensitivity: Internal (C3)



May 2022

21466019-352441-8

V1 Al T VAT (A AT AT AT A 1TOSTIER e (S U R U R T (v

Namubia

|
|

LEGEND

f== Gamsberg (ML 5/2000)

[ Protected Areas (SAPAD 2021 Q3)

L] 13 600 000
1:500 000 METRES
T Nores
T LINE NOTES
3 LINE NOTES

& REFEREMCE(S|
A 1. COORDINATE SYSTEM: WGS LOMS

e

T s

2 SERVICE LAYER TREDITS: SQURCE. ESRI, MAXAR. GEOEYE. EARTHSTAR GECGRAFHICS,
CHESMRELS 05, LEDA, USGS, AERDGRID, MGN. AND THE GIS USER COMMUNITY
SOURCES: EBRI, HERE. GARMIN, USGS, INTERMAP, INCREMENT P. NRCAN, EBRI JAPAN.
CUIENT
VENDANTA
PROJECT
GAMSBERG ESIA
TITLE
PROTECTED AREA MAP
CONGLLTANT FYYY-hM-CD HFLTANE
" DESIGHED
GOLDER PHERARED ~
MEMEBER OF WEF REMIEWED L
APFROVED [
PROJECT ND. CONTROL REW FIGURE F
21486018

Figure 6: Nationally protected areas in relation to the MRA

\\‘ol) GOLDER

17



May 2022 21466019-352441-8

LEGFND
=i Gamsberg (ML 5/2000)
River Fepas
ffi ' sub-quaternary Catchment
= River FEPA

Upstream Management Area

1-500 000 METRES

WOTE(E]

H FERENCE{S}

1. GOORDINATE SYSTEM: WGS LO19

2 SERVICE LAYER CREDNTS. SOURCE ESRI MAXAR, GEOEYE, EARTHSTAR GECGRAPHMICS,
CHNESTAIRBUS DS. USDA. USGS, AEROGRID. KGN AND THE (IS USER COMMUNITY
SOURCES ESR|, HERE, BARMIN, USGS, INTERMAP, INCREMENT P, NRCAN, ESRI JAPAN,

CLIENT

VENDANTA

FRGIELT
GAMSBERG ESIA

TTLE
| FRESHWATER ECOSYSTEM PRIORITY AREA (FEPA)

SUB-CATCHMENTS
CONSULTANT Y NNDD ™y _[
‘'m. GOLDER m
b MEMBER OF WSP [
s
PROJECT NO T REV e B
- 21486019

Figure 7: MRA in relation to FEPA sub-catchments

\\Hl) GOLDER 18



May 2022

21466019-352441-8

—— Gamsberg (ML 5/2000)

[ | Course Ore Stockpile
Underfeed Tunnel

Crusher

[J Existing Infrastructure
Existing Mine Office
and Workshop Area
Existing Plant

] Phase 2 Plant

® Emulsion Storage
Tanks

@ Fuel Storage Area
MNew Potable Water Line

A Flow Dispersion Device
= Aftenuation Weir

Approved Waste Rock
Dump Layout (EIA,
2013)

Crater Dump (EMPR,
2013)

East Dump
Wvest Dump
Crusher Pad
0 EastROM Ramp
[ NFEPAwetlands

== Berms
== Pipeline
0 1000 2000
(= ™ e =
180 606 METRES

NOTE(S}

REFERENCE(S)
1, COORDINATE 5YSTEM: W5 1018

i5 D& U

2 BERVICE LAYER CREDITS: BOURCE ESAN MAKAR, GEDEYE EARTHSTAR
50, IGH, AMD THE GiS USER COMMURITY
SOURCES ESRI, HERE GARMIN, USGS. INTERMAR INCREMENT P. NRCAN. ESR| JARAN.

PROECT

GAMSBERG ESIA

TE
NFEPA WETLANDS

CONSULTANT

FYYTAMLOD TIN50
DESIGNED
GOLDER =oeees T
MEMBER OF WSP REVIEWED ME
APPROVED ME
PROJECT NO. CONTROL REV FIGURE

TR

R OT AT LT F BT T TE WEET Il BET o

7T RSN EN T B

Figure 8: Proposed development in relation to NFEPA wetlands

\\‘ol) GOLDER

19



May 2022

21466019-352441-8

AR T8 g ating =t PRI

Namibia®

LEGEND
(= | Course Cre Stockpile Crusher Pad
Underfeed Tunnel BN Castf Ramp
e Vegetation Type (SANBI 2018)
e g Do & Eastern Garlep
| Existing Mine Office and Plains Desen
whop Aren s NKb3 Bushmaniand Arid
Existing Plant St
"] Phase 2 Plant s NKb 4 Bushmaniand
@ Emulsion Storage Tanks Sandy Grassland
@ Fuel Storage Area SKn 1 Namagqualand
New Potable Water Line :“::":P:u:“‘*""d
A Flow Dispersion Device - Sm“‘ﬂ'“'“
= ation Wets SKr 19 Aggeneys Gravel
= Hams Vygieveld
<>~ Pipeline
Approved Waste Rock
Dump Layout (EIA. 2013)
Crater Dump (EMPR,
2013)
East Dump
- Buma. 5 1000 2000
e —
bt O METRES
NOTE{E]
REFERENCE]!

5
1. COORDIMATE SYSTEM: WGS LO18

2 SERVICE LAYER CREINTS: SOURCE: ESRI MAXAR, GEOEYE, EARTHSTAR GEOGRAPHICS.
CMES/AIFEUS DS, USOA USGS, AEROGRID, IGN, AND THE GIS USER COMMUNTY
SCURCES ESRAI HERE. GARMIN, USGS, INTERMAR INCREMENT P, NRCAN. ESRI JAPAN,

CLIENT

VEDANTA
PAOECT
GAMSBERG ESIA
TTLE
REGIONAL VEGITATION
CONBULTANT YT-MM-DD 0220506
. DESIGNED
. GOLDER & n
MEMBER OF WEP AEVIEWED A0
APFROVED AD
PROJECT NO. CONTRIOL AEY, fiaURE
21486019

S TR B TR R AR W R R

L

TR

Figure 9: Regional vegetation types

\\H]) GOLDER

20



May 2022 21466019-352441-8

5.2 Terrestrial Vegetation and Flora
5.21 Vegetation types

The Desmet 2013 fine-scale vegetation map (Figure 10Error! Reference source not found.) indicates the
presence of several habitat (sub-vegetation types) features of conservation concern. These include several
types of gravel patches within the proposed new infrastructure footprint. With the exception of the West Dump
alternative discussed above, the new mine design avoids any critical habitats that are currently in a natural state
and that are not covered by existing regulatory approvals.

Approved Mine Layout 2013 EIA

| [ | Extent of direct mining impact 2022

Finescale Vegetation (Desmet, 2013)

| Aggeneys Gravel Vygieveld, Mountain Plateau

- Aggenays Gravel \ygieveld, Plateau Fine Quariz Gravel Plains
| Aggeneys Gravel Vygieveld, Plateau Quartz Gravel Plains
- Aggeneys Gravel Vygieveld, Quartz Gravel Plains

[ Aggeneys Gravel Vygieveld, Quartz Intermediate Gravel Plains
_ - Aggeneys Gravel Vygieveld, River

f Aggeneys Gravel Vlygieveld, Rocky Plains

| Aggeneys Gravel Vygieveld, Wash

Bush land Arid Gr d, Calcrete Gravel Plains
I  Bushmanland Arid Grassland, Flat Sandy Plains
- B d Arid Gr d, Hum ky Sandy Plains

Bushmanland Inselberg Shrubland, Kloof
| Bushmaniand Inselberg Shrubland, Mountains

p— d Sandy i, Mobile Dunes Sandy Plains
" Bushmanland Sandy Grassland, River
[ Bushmanland Sandy Grassland, Wash

[ Bushmanland Vicere, Pans
Namaqualand Klipkoppe Shrubland, Kioof
1 | Namagualand Klipkoppe Shrubland, Mountains
. Gravel patches
1 Species Exclosures
¥ I core south siopes habitat

Figure 10: Fine scale vegetation mapping in relation to approx. new infrastructure (Desmet, 2022)

Six national vegetation types are impacted by the proposed new infrastructure (Figure 9, Table 7). None of
these vegetation types are currently threatened.
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Table 7: The extent of South African vegetation types impacted by the proposed new infrastructure, in relation to the approved 2013 mine plan and the
actual 2022 developed area.

Area Earmarked in New Plan South African Vegetation Type Additional Approved | Approved | Not Natural Total Area
Biodiversity & Natural & Approved & (ha)
Features Developed | Developed
Crater Dump Aggeneys Gravel Vygieveld 30.853 30.853
Bushmanland Inselberg Shrubland 0.526 18.696 19.223
Namaqualand Klipkoppe Shrubland 0.009 2111 2.120
Crater Dump Total 0.535 0.000 0.000 51.660 52.195
East Dump Aggeneys Gravel Vygieveld 7.267 4.890 0.130 0.041 12.327
Bushmanland Inselberg Shrubland 32.637 53.405 0.365 0.566 86.972
East Dump Total 39.904 58.294 0.495 0.606 99.299
Infrastructure Aggeneys Gravel Vygieveld 0.974 31.370 16.721 3.004 52.069
Bushmanland Arid Grassland 2.705 33.410 1.173 2.143 39.431
Bushmanland Inselberg Shrubland 6.094 6.094
Bushmanland Sandy Grassland 2.416 2.416
Infrastructure Total 3.678 70.874 17.894 7.564 100.009
Pit Boundary 10MTA Aggeneys Gravel Vygieveld 53.736 70.314 0.786 0.002 124.839
Bushmanland Inselberg Shrubland 29.554 112.119 0.054 0.040 141.766
Namaqualand Klipkoppe Shrubland | Core South Slope 0.432 0.432
Namaqualand Klipkoppe Shrubland 20.877 23.076 43.954
Pit Boundary 10MTA Total 104.599 205.509 0.840 0.041 310.990
West Dump Aggeneys Gravel Vygieveld 1.329 13.386 72.155 26.472 113.341
Bushmanland Inselberg Shrubland 32.640 105.646 23.456 1.526 163.269
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Area Earmarked in New Plan

South African Vegetation Type

Additional

Biodiversity
Features

Approved
& Natural

Approved
&
Developed

Not
Approved &
Developed

Natural

Total Area
(ha)

West Dump Total 33.969 119.032 95.611 27.999 276.610

West Dump ALTERNATIVE Aggeneys Gravel Vygieveld Species Enclosure 1.878 1.878
Aggeneys Gravel Vygieveld 0.662 26.962 27.624
Bushmanland Inselberg Shrubland 36.200 22.391 58.592
Namaqualand Klipkoppe Shrubland | Core South Slope 1.830 0.926 2.756
Namaqualand Klipkoppe Shrubland 3.730 8.601 12.331

West Dump ALTERNATIVE Total 42.422 0.000 0.000 60.758 103.180

Total Area Earmarked by New Plan 225.107 453.709 114.839 148.629 (1) 942.284

Total Area Earmarked by New Plan excluding West Dump Alternative 182.685 453.709 114.839 87.870 (2) 839.104

élrea Not Earmarked in New Aggeneys Gravel Vygieveld 13.406 25.661 14.200 53.267

an

Bushmanland Arid Grassland 281.848 31.163 15.354 328.366
Bushmanland Inselberg Shrubland 11.134 0.675 14.834 26.644
Bushmanland Sandy Grassland 7.696 7.696

Not Earmarked in New Plan Total 314.085 (3) 57.500 | (4) 44.388

Total Area Earmarked by New Plan PLUS Total Existing Developed Area (1+3+4) 1044.172

Total Area Earmarked by New Plan (excl. West Dump Alternative) PLUS Total Existing Developed Area (2+3+4) 940.992
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5.2.2 Vegetation and Flora Features of Conservation Concern

A detailed list of plant Species of Conservation Concern (SCC) has been developed for the site to inform
previous land use planning processes (Desmet 2013, EkoTrust 2022) — (see Appendix B, Table 3). With the
exception of Aloidendron dichotoma and the fenced population of Conophytum ratum under the West Dump,
no other species of conservation concern were observed during the field assessment in the remaining natural
areas of the proposed new infrastructure.

In addition to the impacted vegetation types, several habitat features of conservation concern have also been
identified at and around the sites. These include gravel patches of various types, south-facing mountain slopes,
natural springs, wetlands, kloofs, washes/stream channels, etc. (Figure 12). These features have been identified
as being important for both important species reasons and ecological process reasons.

While the waste rock dump footprints do overlap areas previously mapped as being features of conservation
concern, these have mostly been lost to the current mine extent. Direct impacts in terms of habitat loss in these
areas (i.e. the areas already lost to the current mine extent) have all been considered and addressed in the
original mine EIA. The proposed western extension to the West Dump will result in an additional area of these
features being lost as a direct result of mining activities (i.e. land clearing) based on the revised mine design.

The footprint areas of the proposed new temporary entrance, water pipeline, water diversion and new offices
do not impact on any species or habitats of conservation concern. This infrastructure is all located in
Bushmanland Arid Grassland vegetation that is generally low in SCC features, with the exception of the calcrete
gravel patches that are associated with Bushmanland Arid Grassland; however, the gravel patches are well
mapped at this site and is avoided by the current development proposal.

5.2.3 Current Impacts

All areas visited are currently experiencing some level of impact from the existing mining activities primarily
through deposition of fugitive dust (Figure 11) (APPENDIX B).
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Figure 11: A preliminary analysis of the trend in Landsat Enhanced Vegetation Index (EVI) between
2014 and 2022 showing the significant decline in vegetation photosynthesis around the mining area
since mine inception. This decline is most likely the result of fugitive dust emissions
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Although there are visible signs of plant mortality and soil mineral capping, the extent and degree of dust impacts
are yet to be adequately quantified as the mine has not implemented the planned biodiversity monitoring
program. All of the proposed new infrastructure falls within the predicted extent of dust impacts calculated during
the 2013 mine EIA (Figure 12).

Other observable impacts include un-mitigated mine-site water runoff (see APPENDIX B), which is impacting
mostly aquatic ecosystems. Other than dust and mine-site runoff impacts, all remaining natural areas are
relatively un-impacted as they are located in a mining area, so there is no livestock grazing or other
anthropogenic effects.
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Figure 12: Location of the existing and proposed new infrastructure in relation to predicted dust
impacts (2013 EIA fugitive dust model).

5.3 Fauna

Literature indicates that the fauna biodiversity of the Gamsberg has been studied intensively, with studies dating
back to 1999 by Anderson. Faunal groups including mammals, birds, herpetofauna and invertebrates have been
extensively studied within the Gamsberg (3Foxes, 2020; GroundTruth, 2013, Anderson, 1999), the results of
which are summarised in the Animal Species Compliance Statement (APPENDIX C) and in the sections that
follow.

5.3.1 Mammals

Although the habitat diversity of the study area is relatively low, up to 36 mammal species have been confirmed
during previous studies undertaken for the broader Gamsberg MRA (3FOXES, 2020; GroundTruth, 2013;
Table 8).

\\\I) GOLDER o5



May 2022

21466019-352441-8

Table 8: Confirmed/expected mammal species in Gamsberg MRA (3FOXES, 2020; GroundTruth, 2013;
Anderson, 1999)

Scientific Name Common Name RSA Red List Occurrence in MRA
Status
Panthera pardus Leopard VU Confirmed
Caracal caracal Caracal LC Confirmed
Canis mesomelas Black-backed Jackal LC Confirmed
Felis silvestris African Wildcat LC Confirmed
Vulpes chama Cape Fox LC Confirmed
Papio ursinus Chacma Baboon LC Confirmed
Procavia capensis Rock Hyrax LC Confirmed
Xerus inauris Cape Ground Squirrel LC Confirmed
Raphicerus campestris Steenbok LC Confirmed
Sylvicapra grimmia Common Duiker LC Confirmed
Antidorcas marsupialis Springbok LC Confirmed
Oryx gazella Gemsbok LC Confirmed
Hystrix africaeaustralis Cape Porcupine LC Confirmed
Cynictis penicillate Yellow Mongoose LC Confirmed
Herpestes pulverulentus Cape Grey Mongoose LC Confirmed
Genetta genetta Small-spotted Genet LC Confirmed
Ictonyx striatus Striped Polecat LC Confirmed
Lepus capensis Cape Hare LC Confirmed
Pronolagus rupestris Smiths’ Red Rock Rabbit | LC Confirmed
Pedetes capensis Springhare LC Confirmed
Orycteropus afer Aardvark LC Confirmed
Proteles cristata Aardwolf LC Confirmed
Macroscelides Karoo Round-eared LC Confirmed
proboscideus Sengi
Elephantulus rupestris Western Rock Elephant LC Confirmed
Shrew
Aethomys namaquensis Namaqua Rock Mouse LC Confirmed
Petromyscus collinus Pygmy Rock Mouse LC Confirmed
Gerbillurus paeba Hairy-footed Gerbil LC Confirmed
Otocyon megalotis Bat-eared Fox LC Expected
Felis nigripes Black-footed cat VU Unlikely
Hyaena brunnea Brown hyaena NT Unlikely
Rhinolophus darlingi Darling’s Horseshoe Bat | LC Confirmed
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Scientific Name Common Name RSA Red List Occurrence in MRA

Status

Rhinolophus capensis Cape Horseshoe Bat LC Confirmed

Mammal species of conservation concern

While three species of conservation concern (SCC) are expected to occur in the broader area - Black-footed
cat (Felis nigripes) (Vulnerable), Brown Hyaena (Hyaena brunnea) (NT) and Leopard (Panthera pardus)
(Vulnerable) - the level of anthropogenic disturbance at the site renders it unlikely that these will remain active
within the vicinity of the proposed infrastructure; although leopard have been previously recorded at the
Gamsberg kloof and Achab farm (3foxes, 2020).

5.3.2 Birds

The National Web Based Screening Tool also indicated that some sections in the study area are rated as ‘high
to very high’ sensitivity in terms of the Animal Species Theme on account of the potential presence of bird
species of concern including Ludwig’s bustard (Neotis ludwigii) which is globally classified as Endangered
(BirdLife International, 2022) and Red lark (Calendulauda burra) which is classified as Vulnerable (BirdLife
International, 2022). Neither of these species have been observed within the study area over the course of
previous dedicated field surveys; and suitable red dune habitat for Red lark is absent from the proposed
development footprint and surrounding areas.

Since no significant impacts on bird species of concern (avifauna) are anticipated; no specific bird surveys were
conducted in support of this impact assessment; however, a summary of species that have been confirmed
within the MRA is provided in Table 9, and a discussion of species of conservation concern with potential to
occur provided thereafter.

Table 9: Bird species confirmed in MRA (3Foxes, 2017)

Common name

Ant-eating Chat

Scientific name

Myrmecocichla
formicivora

RSA Red List status

Least concern

Barn Swallow

Hirundo rustica

Least concern

Black-chested Snake-
eagle

Circaetus pectoralis

Least concern

Chat Flycatcher

Melaenornis infuscatus

Least concern

Double-banded Courser

Rhinoptilus africanus

Least concern

Jackal Buzzard

Buteo rufofuscus

Least concern

Karoo Chat

Emarginata schlegelii

Least concern

Pale-winged Starling

Onychognathus
nabouroup

Least concern

Pied Crow

Corvus albus

Least concern

Rock Kestrel

Falco rupicolus

Least concern

Rufous-eared Warbler

Malcorus pectoralis

Least concern

Scaly-feathered Finch

Sporopipes squamifrons

Least concern
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Common name

Sociable Weaver

Scientific name

Philetairus socius

RSA Red List status

Least concern

Southern Fiscal

Lanius collaris

Least concern

Spike-heeled Lark

Chersomanes

Least concern

albofasciata

Tractrac Chat Least concern

Emarginata tractrac

Red-listed species which are known to occur in the region include Martial Eagle (Polemaetus bellicosus)
(Endangered), the endemic Red Lark (Calendulauda burra) (Vulnerable), Verreaux's Eagle (Aquila verreauxii)
(Vulnerable), Lanner Falcon (Falco biarmicus) (Vulnerable), Secretarybird (Sagittarius serpentarius)
(Vulnerable), and the near-endemic Sclater's Lark (Spizocorys sclateri) (Near threatened). Of these, Lanner
Falcon (F. biarmicus) is considered likely to occur within the MRA, and Verreaux’s Eagle (A. verreauxii) have
previously been confirmed on the Gamsberg Plateau with nesting sites present on the cliffs along the kloof
(3Foxes, 2020).

5.3.3

Although eight frog species are known from the Gamsberg MRA (3foxes, 2020) these are largely associated
with the spring/kloof system in the Gamsberg inselberg. No perennial watercourses exist within the vicinity of
the proposed development footprint; the non-perennial watercourse that occurs directly north of the proposed
dumps holds water only in the aftermath of periods of high rainfall, and as such is not considered likely to support
amphibian species or stages of their lifecycle. This is in agreement with the national screening tool findings,
which indicates no sensitivities in terms of support of amphibian species.

Herpetofauna

The Gamsberg area supports a relatively rich biodiversity of reptiles, given the diversity of habitats and the
presence of mountainous and rocky terrain, including a number of species that do not occur on the surrounding
low-lying plains that make up much of the broader landscape (GroundTruth, 2013). Whilst a total of 24 reptile
species and eight amphibian species have been recorded previously in the Gamsberg Zinc Mine footprint
(Groundtruth 2013 and 3Foxes, 2020), with as many as 60 species known from the region (3Foxes, 2020); most
are relatively common and ubiquitous and are considered to be of Least Concern in terms of their conservation
status. Three species of conservation concern have been confirmed, or could potentially occur in the MRA
(Table 10)

Table 10: Reptile species of conservation concern confirmed/potentially occurring in the MRA

Common Name Scientific name RSA Red List Occurrence in MRA

status

Desert Mountain Adder Least concern, but Confirmed

Range-restricted

Bitis xeropaga

Speckled Padloper
Tortoise

Chersobius signatus Endangered Unlikely — beyond

known distribution

Good’s Gecko Pachydactylus Least concern, but Potential
atorquatus Range-restricted
(Pachydactylus goodi)

5.4

The proposed project infrastructure will be situated in close proximity to the existing mining operation. All areas
visited are currently experiencing some level of impact from the existing mining activities primarily through

Existing Impacts on Biodiversity and Drivers of Change
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fugitive dust (Figure 13). Although there are visible signs of plant mortality and soil mineral capping, the extent
and degree of dust impacts are being quantified through implementation of the biodiversity monitoring plan; the
first reports on monitoring results have been prepared in draft, and are currently being reviewed by Gamsberg
Zinc. All of the proposed new infrastructure falls within the predicted extent of dust impacts (Figure 12).
calculated during the 2013 mine EIA (ERM, 2013).

Figure 13: Area to east of existing mine office, where East dump will be located. Near-total mortality
of plants in foreground due to dust deposition is evident - the area should normally support abundant
bushman grass and vygie shrubs

The recent boom in succulent plant keeping and demand for unusual species is understood to be a contributing
factor in the recent increase in reported plant poaching incidences in the Northern Cape, including the farms
within and adjacent to the Gamsberg MRA. Many of these species are in high demand by growers for the very
fact that they are considered endemic or rare, and are not easily cultivated for replacement/rehabilitation
activities by replanting (of confiscated plants) or seed germination. Continued removal of mature plants from
the wild will result in limitations on the reproductive success and viability of populations of these plant species
both within the MRA and beyond.

The presence of the active mine within close proximity to the proposed development footprint is expected to
have a relatively high magnitude existing impact on faunal species that are susceptible to sensory disturbance,
particularly mammals and bird species which would actively avoid areas of high mechanical/human disturbance.
Site lighting at night is also considered to be a likely factor in deterrence of these fauna from utilising the
proposed development footprint for foraging/roosting purposes, and may also be driving changes in localised
invertebrate distribution patterns, with certain species (and their predators e.g. bats) likely to be attracted to site
security lighting at night, whilst others are deterred by it.

6.0 IMPACT ASSESSMENT

The construction and operation of the proposed new infrastructure is anticipated to result in the following key
impacts on terrestrial biodiversity receptors:
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1) Direct impacts through clearing of land and resultant loss of biodiversity (flora and fauna SCC, ecosystems
of concern).

2) Indirect impacts from fugitive dust.
3) Establishment and spread of alien and invasive species.
4) Loss and fragmentation of faunal habitats.

The outcomes of the impact assessment are summarised in Table 12 and described in detail in the following
sections.

6.1 Receptor sensitivity assessment (in relation to proposed activities
and infrastructure)

Although all species and natural habitats/ecosystems occurring within an area of interest form a component of
the overall biodiversity and ecological value, it is neither practical nor necessary to manage or mitigate potential
effects of a project on a species-specific basis; instead, species of conservation concern (SCC) and sensitive
habitats are used as a proxy, since by assessing and managing potential impacts on these, then other species
are also afforded protection. For example, by ensuring bird SCC such as breeding Verreaux’s Eagle are
shielded from disturbance during construction/operation activities, so too will other more common bird species
that may be of less immediate conservation priority.

Similarly, since most species are generally linked to particular vegetation communities or ecosystems, the
application of management measures at a landscape or ecosystem level is more feasible and effective in terms
of species conservation than attempting to conserve or manage at the species/individual level; therefore, areas
of natural habitat that support significant communities of flora/fauna SCC are also included as receptors for the
impact assessment.

The sensitivity of the selected terrestrial ecosystem receptors (and linked SCC) within the study area that may
be potentially impacted by the proposed development is summarised in Table 11.

Table 11: Receptors for impact assessment, and sensitivity

Receptor Linked Species of Sensitivity analysis Impacts in relation to
Concern proposed Project
Gravel Conophytum ratum Conophytum ratum only occurs on The western extension
patches and around the Gamsberg. It is of the West Dump
considered Critically Endangered’ beyond the proposed
due to the Gamsberg mining revised setback will
impacts as well as plant poaching. result in the direct loss
This is a species that is at a very of a fenced off
real and high risk of extinction. Conophytum ratum
The ecological importance of this population.
receptor is therefore considered to Dust impacts likely to
be very high. spread beyond
currently modelled
extent.
Core south | Anacampseros recurvata Core south slope habitats are The western extension
slopes subsp. minuta, considered critical for ecological of the West Dump
habitat Conophytum limpidum, processes as it is a climate change | beyond the proposed
Conophytum marginatum revised setback will

' http://redlist.sanbi.org/species.php?species=115-459

\\\I) GOLDER 30



May 2022

21466019-352441-8

Receptor

Linked Species of
Concern

Sensitivity analysis

Impacts in relation to
proposed Project

subsp. haramoepense,
Conophytum fulleri,
Conophytum praesectum,
Mesembryanthemum
latipetalum,

Schwantesia ruedebuschii,
Conophytum lydiae, Aloe

refuge habitat for many species
occurring in this landscape.

The ecological importance of this
receptor is therefore considered to
be very high / critical.

result in the loss of
approx. 15 ha of the
core south slope
habitat.

Dust impacts likely to
spread beyond
currently modelled

habitat is relatively intact with no
major threats or habitat loss (Tolley
and Bauer, 2018). It has not been
confirmed in the MRA,; the ecological

microstigma, Aloe glauca, extent.
Mesembryanthemum
tortuosum
Natural Leopard Although previously confirmed within | Loss and fragmentation
habitats the MRA (3Foxes, 2020), the level of | of habitat
anthropogenic disturbance at the
site renders it unlikely that these will
remain active within the vicinity of
the proposed infrastructure.
The ecological sensitivity of this
receptor is therefore considered to
be low.
Natural Lanner falcon (VU) Suitable breeding habitat is absent Loss of a small
habitats from the proposed development proportion of foraging
area, and the species is wide habitat due to change
ranging; it has not been confirmed from natural to modified
within the MRA. landuse.
The ecological sensitivity of this Sensory disturbance
receptor is therefore considered to
be low.
Natural Verreaux’s Eagle (VU) Nesting sites on the cliffs along the Loss of a small
habitats kloof have previously been proportion of foraging
confirmed on the Gamsberg habitat due to change
Plateau. The ecological sensitivity from natural to modified
of this receptor is considered to be landuse.
high due to confirmed presence of Sensory disturbance
breeding habitat in relatively close
proximity to the development.
Natural Desert Mountain Adder Has a moderately small range in Loss and fragmentation
habitats (LC, range-restricted) South Africa, and is considered least | of habitat.
concern given lack of significant Injury/mortality due to
threats due to much of its range clearing activities, traffic
being inhospitable to people (Maritz
and Turner, 2017). It has been
confirmed in the MRA, the ecological
sensitivity of this receptor is
therefore considered to be
moderate.
Natural Good’s Gekko (LC, range- | Has a small range (extent of Loss and fragmentation
habitats restricted) occurrence = 2,137 km?), but its of habitat

Injury/mortality due to
clearing activities, traffic
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Receptor Linked Species of Sensitivity analysis Impacts in relation to

Concern proposed Project

sensitivity of this receptor is
therefore considered to be low.

6.2 Construction Phase

Construction phase impacts largely arise as a result of direct impacts on the receiving environment due to
clearing of land in advance of project development, and resultant loss of biodiversity. The earthworks and
activities involved during the construction phase of the Project can potentially exert negative impacts on
sensitive ecosystems, and flora and fauna species. Potential impacts primarily relate to vegetation clearing,
direct loss/mortalities, sensory disturbance, and general anthropogenic influences associated with the
construction of the proposed infrastructure. The specific predicted construction phase impacts on the identified
receptors (Table 11) are discussed in the sections that follow.

6.2.1 Direct loss and disturbance of natural habitat and associated flora SCC

The majority of the proposed development areas all fall within areas already earmarked for development in the
2013 Mine EIA, and potential direct impacts on high sensitivity areas have been minimised by avoiding these
areas in the mine planning process wherever possible. However, the western extension of the West Dump
beyond the previously agreed (DENC offset agreement) will result in the potential loss of additional areas of
gravel patches supporting the fenced Conophytum ratum population and the core south slope habitat, which is
considered to be an impact of high magnitude, permanently affecting sensitive/critical habitats within and
potentially adjacent to the development footprints (site-based). It is also considered definite, resulting in an
impact of “high” significance.

Given the high sensitivities of the receptors in question, the impact can only be mitigated provided that the
proposed revised setback line depicted in Figure 14 is strictly adhered to, in which case no direct additional (to
those already authorised) losses on these receptors would be sustained, and no changes to the agreed offset
would be required. In this case, the magnitude and likelihood of the potential impact can both be reduced to
low, resulting in a residual impact of ‘low’ significance. In the case that the west dump alternative is adapted,
the residual impact would remain one of ‘high’ significance, and an additional biodiversity offset for the resultant
loss of the fenced Conophytum ratum population and the core south slope habitat would need to be secured
and agreed with DENC in order to address the residual impact.

6.2.2 Establishment and spread of alien and invasive species

Disturbances caused by vegetation clearing and earth works during construction will exacerbate the
establishment and spread of alien invasive vegetation. Alien plant infestations can spread exponentially,
suppressing, or replacing indigenous vegetation. This may result in a breakdown of ecosystem functioning and
a loss of biodiversity. Although few highly invasive alien species have been documented in the MRA, the
presence of Prosopis glandulosa is of concern, given its ability to rapidly spread in disturbed, arid areas.

Before mitigation, the magnitude of the potential impact is considered high, while duration is long term, and the
likelihood of the impact occurring as predicted is considered high. The spatial extent of the potential spread of
alien invasive species due to construction activities is local. Prior to mitigation, the establishment and spread of
alien invasive species is rated as an impact of “moderate” significance.

With the implementation of the recommended active control and monitoring measures throughout the
construction phase, this impact can be reduced to a low magnitude, the spatial extent will be reduced to the site
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only and the probability of the impact occurring as predicted would be reduced to low. Following successful
mitigation, this impact is considered to be of ‘low’ significance.

6.2.3 Injury and mortality of faunal species of conservation concern

The bulk earthworks involved in site development in advance have the potential to injure/kill individual faunal
species of concern. In particular, this impact could affect Desert Mountain Adder and Good’s Gekko, both of
which are ground-dwelling and relatively slow moving, and as such are vulnerable to heavy machinery
movements and site clearance activities. The bulk earthworks and associated heavy machinery activity could
also affect breeding bird SCC (i.e. Verreaux’s Eagle) through sensory disturbances which may reduce the
quality/desirability of the currently established breeding site in the nearby Gamsberg kloof.

The magnitude of the potential impact on bird SCC is expected to be low given the existing levels of sensory
disturbance at the site; however, the magnitude of the potential impact of site clearance activities on
herpetofauna SCC could potentially be high. The impact would occur throughout the construction phase, occur
at a site level and is considered moderately probable, resulting in an impact of ‘low’ significance on bird SCC,
and ‘moderate’ significance on herpetofauna SCC, prior to mitigation.

The application of the recommended mitigation measure to avoid/minimise the loss of natural habitats,
particularly in the western extension of the western dump, and avoiding the bird breeding season when the bulk
earthworks commences, reduce the potential magnitude and the probability of the impact occurring as predicted,
resulting in a residual impact of “low” significance for both bird and herpetofauna SCC.

6.2.4 Loss and fragmentation of faunal habitats

The construction phase of the Project will result in fragmentation of remaining areas of natural habitat that may
be of importance on a local level for foraging, breeding and refugia habitat provision for fauna species of
concern, as well as the maintenance of landscape connectivity for their movements. The potential for sensory
disturbances to fauna arising from noise and human/mechanical presence during both construction and
operation of the proposed infrastructure, resulting in reduced habitat availability, is considered low within the
area in which noise impacts are expected, in the context of the existing levels of disturbance associated with
the current mining operation.

The magnitude of the potential impact of reduced habitat availability and physical habitat loss and fragmentation
is therefore considered low, in the context of the existing levels of disturbance associated with the current mining
operation. The impact would persist throughout the construction and operational phase, occur at a local scale,
and is considered moderately probable, resulting in an impact of ‘low’ significance prior to mitigation. The
application of the required mitigation measures including avoiding and minimising the direct loss of natural
habitats and implementation of measures to reduce the level of noise/sensory disturbance arising from site
activities and infrastructure, further reduce the impact magnitude and probability, resulting in an overall residual
impact of ‘low’ significance.

6.3 Operational Phase

Operational phase impacts relate to the possible exacerbation of the current impacts of dust deposition on
nearby habitats, ongoing risk of spread of the alien and invasive plant species that were present at baseline,
and may have been spread into new areas during the construction phase; and the risk of injury/mortality
presented to fauna by vehicular traffic and infrastructure.

6.3.1 Indirect loss and disturbance of natural habitat and associated flora SCC

Indirect impacts from fugitive dust are now visible in the landscape (Figure 12, Figure 13) and are considered
ecologically significant as they impact an area much larger than the actual mine footprint, including areas of
very high biodiversity significance. The original 2013 mine EIA modelled the extent of this impact (Figure 14),
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however, the proposed change in waste rock dump configuration and size will alter the cumulative dust model
(i.e. the original model plus the additional dust generated by the current project) and the extent of area impacted
by dust deposition.

The impact is considered to be of high magnitude, permanently affecting sensitive/critical habitats within and
adjacent to the development footprints, as well as areas designated as offsets beyond the site itself (local). It
is also considered definite, resulting in an impact of ‘high’ significance prior to mitigation. Assuming that the
extent of the western extension of the West Dump is revised to align with the recommended set backs for
development which were devised in consultation with the mine engineers, the magnitude and likelihood of the
impact can be reduced, resulting in an impact of ‘moderate’ significance; while based on the current project
description, the residual impact remains one of “high” significance.

In order to address either level of significant residual impacts, an additional biodiversity offset for the area of
current offset that will become degraded via dust deposition would need to be secured and agreed with DENC
in order to address the residual impact. Since the original dust model was the primary determinant used to
calculate the extent of the mine impact, and hence the quantum of the biodiversity offset required, which has
now changed, it will be necessary to produce an updated and cumulative dust model that is informed by
empirical dust deposition monitoring data and takes into account the current operational mine design, smelter,
proposed new dump configurations, in order to more accurately revise and update the quantum of the required
biodiversity offset.

6.3.2 Spread of alien and invasive species

The potential establishment of alien invasive species in, and immediately adjacent to, the proposed
development footprint will continue to be an impact of concern during the operational phase. Before mitigation,
the impact magnitude is moderate, duration will be long-term, and the impact has a high probability of
occurrence at a local extent. Prior to mitigation, the continued spread of alien invasive species throughout the
operational phase is assessed to be of ‘moderate’ significance.

With the continued implementation of an active alien species control programme during the operational phase
this impact can be reduced to a low magnitude, with a long-term duration. The spatial extent will be reduced to
the site only, and the probability of the impact occurring will be reduced to low. The residual impact is considered
to be of ‘low’ significance.

6.3.3 Injury and mortality of faunal species of conservation concern

Increased vehicular traffic in the study area during the operation phase may pose a risk of injury and mortality
of fauna species of conservation concern (and non SCC). The magnitude of the potential impact on fauna
during the operational phase is expected to be low given the existing levels of traffic movements and sensory
disturbance at the site, and the effect of the preceding construction works. The impact would occur throughout
the operation phase, affect fauna at a local scale and is considered moderately probable, resulting in an
impact of ‘moderate’ significance prior to mitigation.

The application of the recommended mitigation measures reduces both the potential magnitude and the
probability of the impact occurring as predicted, resulting in a residual impact of ‘low’ significance.
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Table 12: Terrestrial Biodiversity Impact summary
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6.4 Mitigation Measures

Mitigation measures that are designed to avoid and minimise the loss and degradation of the ecological
resources on the site are summarised in the sections that follow.

6.4.1 Identification of areas to be avoided (including buffers)

m  For the purpose of accommodating the expanded rock dump requirements and other mine planning, whilst
avoiding impacts on sensitive species and habitats beyond that which has already been authorised, revised
setback lines have been mapped (Figure 14). The setbacks include:

®= The area of the crater suitable for receiving a waste rock dump. This area is define based on local
water catchments so that the whole dump drains to a single point in the crater floor. A 50m buffer needs
to be applied to this line when planning infrastructure.

= Aline demarcating the edge of the actual river channel running along the northern side of the western
waste rock dump. This line with a 30 m buffer indicates the absolute maximum extent that this rock
dump can extent northwards without entering the river channel and still allowing the water channel to
drain water in a natural manner; and should be applied with respect to the 100 year floodline i.e.
whichever of the two is the most stringent, is the maximum extent that should be applied.

= The fixed setback line marking the western boundary of the western rock dump has been moved 250m
further west to accommodate expansion of the West Dump. This line may change further depending
on how the waste rock dump design progresses. More area may be needed to accommodate the
expanded rock dump. There is, however, an exceptionally important fine-grained quartz gravel patch
near this setback containing a population of Conophytum ratum so the margin for adjusting this setback
are limited. The location of this set-back line as well as the final waste rock dump design needs to be
discussed and approved by the ecological team.

®= The eastern waste rock dump eastern boundary setback has been moved further east to align with the
catchment divide between the north-flowing kloof catchment and the west flowing mining area
catchment. Applying a 50m buffer from this line will still respected the hydrological management goal
of keeping all dump/mine runoff contained within defined water catchments. Additionally, pushing the
dump up to the catchment divide will massively limit the amount of runoff from surrounding areas that
will drain into/onto the dump thus avoiding an important water runoff management problem.

= Allrevised setbacks will need to be signed off with DENC and other stakeholders, and would likely be
provisional to agreement on the terms and quantum for a revised biodiversity offset agreement.

= [f additional area is required to accommodate the displaced waste rock, it is recommended that the design
of the crater dump be revisited. Expanding this footprint will have lower impact as there are likely to be
fewer or no features of conservation concern impacted by an expanded crater dump.
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Figure 14: The location and extent of proposed setback line revisions in order to accommodate the
additional infrastructure for the 10 million ton p.a. mine, specifically the western, eastern and crater
waste rock dumps

6.4.2 Minimisation

m  To prevent loss of flora of conservation concern beyond the direct disturbance footprint, prior to any
vegetation clearing, the development footprints should be clearly marked out with flagging tape/posts in
the field. Vegetation clearing should be restricted to the proposed project footprints only, with no clearing
permitted outside of these areas.

m A search and rescue survey for all flora SCC (see Appendix B) should then be conducted within these
marked footprints prior to the commencement of construction to determine the number of potentially
impacted plant species of conservation concern. Based on the findings of the survey, clearing and/or
relocation permits should be obtained from the relevant authority to clear or rescue and relocate potentially
impacted plant SCC.

= Rescued plants should be relocated to an adjacent area of natural habitat.

m Itis recommended that no large plant specimens should be translocated prior to mining/developing new
areas. This has been highly unsuccessful to date with virtually zero survival in transplanted Aloidendron
dichotoma and Boscia albitrunca trees observed (Desmet, 2022). As an alternative mitigation measure,
the budget that would have been allocated to translocation of large plant specimens should instead be
allocated to the purchase of more conservation land as part of the offset so that these species can be
conserved in-situ.
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= Management road tracks on the northern based of the waste-rock dump berm must have water diversion
humps constructed every 50m to avoid stream capture of the track. This is currently a developing problem
that will be exacerbated if the berm is moved closer to the stream channel.

= Speed limits on mine should be expanded to construction areas via appropriate signage and enforced on
all access roads to proposed new infrastructure locations. Dust suppression activities should also be
expanded to include additional road at new infrastructure areas.

m A search and rescue survey for herpetofauna species should be done immediately in advance of site
clearance activities. Any observed individuals should be relocated to nearby areas of natural habitats.
Where snakes require relocation, this should be done by a certified snake handler for health and safety
reasons.

6.4.3 Alien and Invasive Species Management

= An alien and invasive species management plan should be developed for the Gamsberg Zinc Mine, which
includes details of strategies and procedures that must be implemented on site to control the spread of alien
and invasive species, particularly Prosopis sp. A combined approach using both chemical and mechanical
control methods, with periodic follow-up treatments informed by regular monitoring, is recommended.

6.4.4 Biodiversity Management Plan

m The next iteration of the Black Mountain Mine Biodiversity Management Plan (BMP) Version V
(EndemicVision Environmental Services, 2019) should be updated to reflect the biodiversity risks and
additional risk reduction measures (i.e. mitigation and offset measures) outlined in this document, since
these will be required to achieve the overall biodiversity management objectives for the mine.

= Inclusion of a practical framework and schedule, details of key performance indicators, and recommended
monitoring protocols for the delivery of existing and currently recommended mitigation measures in the BMP
is recommended.

6.5 Monitoring Requirements

The following monitoring requirements are proposed:

= The presence of alien and invasive flora species should be documented prior to the commencement of the
development of the infrastructure and rehabilitation activities, and the baseline case used as a benchmark
against which the spread of these species can be monitored. Annual monitoring inspections should identify
target areas for clearing and subsequent rehabilitation/re-vegetation programmes.

= Air quality monitoring data should be shared with the environmental team for the purposes of identifying any
changes in the predicted fallout areas compared with the actual scenario, and this data should be utilised
to update the cumulative dust model for the MRA, to inform the need for implementation of any adaptive
management measures, particularly in terms of the offset agreement.

= A record of fauna mortalities/injury due to interactions with Project infrastructure/activities should be kept
on site and regularly reviewed to inform the need for implementation of any additional mitigation measures.

6.6 Cumulative Impacts

While most of the Gamsberg, surrounding inselbergs, and connecting habitats are mapped as Ciritical
Biodiversity Areas or Ecological Support Areas by the Namakwa District Municipality Biodiversity Sector Plan
(NDM BSP), the majority of the proposed new infrastructure does not overlap with any CBA 1 category areas.
Although the new infrastructure area 3 (New Offices and Workshops) does overlap with a CBA 1, site-level
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vegetation assessments have indicated that this area is not in fact occupied by a gravel patch and as such the
CBA designation is not supported.

The landscape within which the proposed infrastructure is located is partially modified and fragmented as a
consequence of the existing mining operation. While the currently proposed project infrastructure largely avoids
the loss of significant areas of natural habitat and associated flora SCC due to active avoidance of these areas
as part of the ongoing mine planning process, the western extension alternative option for the West dump would
result in loss of additional species (Conophytum ratum population) and habitats (core south slopes) of
conservation concern, contributing to cumulative impacts in terms of direct losses of these receptors.

The development of the proposed infrastructure will also contribute to increased indirect cumulative impacts on
nearby intact habitats and species, as a result of changes to the predicted level of dust fallout, in combination
with the currently authorised level of dust deposition arising from the mine and the smelter.

The cumulative impacts of the project are therefore potentially significant. It is recommended that the footprint
of the West dump adhere to the revised footprint and setbacks described in the preceding sections to avoid
increased cumulative losses of Conophytum ratum and core south slope habitat, and that a cumulative dust fall
out model be developed that takes into account existing and future predicted dust sources, so that the
biodiversity offset quantum can be accurately refined and the DENC agreement revised accordingly, as
necessary.

6.7 Conclusion

Although portions of the proposed Project's development footprint overlap areas that have already been
authorised for development, or have become highly disturbed as a result of existing authorised mining activities,
extensive areas of undisturbed natural habitat are present in the study area, including areas of very high
sensitivity due to their support of species and habitats of conservation concern, and designation as CBAs. It is
therefore important that measures are strictly implemented to avoid and minimise negative impacts on natural
vegetation and flora species of conservation that may result as a consequence of the proposed Project activities.

While the application of the recommended mitigation measures will reduce the Project’s impact on species and
ecosystems of conservation concern, a residual impact of moderate significance as a result of as-yet not-fully
quantified cumulative dust deposition is expected to remain. In particular, it is strongly recommended that the
proposed revised setback line (Figure 14) are strictly implemented to avoid loss of species (Conophytum ratum
population) and habitats (core south slopes) of conservation concern, and thus avoid the need for additional
offset areas which would be required to address the potentially ‘high’ residual impacts that would be associated
with the west dump alternative option. All revised setbacks will need to be signed off with DENC and other
stakeholders.

Provided that the mitigation measures set out in Section 6.4 of this document are endorsed by the relevant
authorities, and strictly implemented within the required timeframes, the Project may be authorised from a
Terrestrial Biodiversity perspective. The recommended mitigation and monitoring measures should be included
as conditions to any authorisation; in addition, it is recommended that the existing biodiversity offset agreement
is reviewed in the light of the findings of an updated cumulative dust model that considers the fugitive dust
footprint from the updated 10M ton mine scenario as well as cumulative impacts associated with other mining
and development activities taking place around the Gamsberg (e.g. the SEZ, Swartberg, etc.).
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DOCUMENT LIMITATIONS

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following
limitations:

i)  This Document has been prepared for the particular purpose outlined in Golder’s proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

i)  The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by Golder in regard to it.

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in
this Document. Golder’s opinions are based upon information that existed at the time of the production
of the Document. It is understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and cannot be used to assess
the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws or
regulations.

v)  Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

vi)  Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services
and work done by all its sub-consultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it will
not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action, against
Golder’s affiliated companies, and their employees, officers and directors.

viii) This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party because of decisions made or actions
based on this Document.

GOLDER ASSOCIATES AFRICA (PTY) LTD
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(above). Titanopsis hugo-schlechteri flowering in a calcrete patch at the base of the Gamsberg. This species and it’s calcrete
gravel patch habitat are two of a number of biodiversity features of conservation concern that occur at the study site.

(Cover photograph) Water flowing in the main drainage line that bounds the northern slope of the Gamsberg after a rain
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Summary

The proposed development site is located within an existing mining area with extensive
direct and indirect impacts of mining already present. The preferred development option
covers approximately 840ha of which 270ha is currently in a natural condition. Of this
natural area, approximately 87 ha (10%) is not covered by existing regulatory approvals. The
total extent of the preferred development option plus the existing developed area at the
mine is approximately 941ha.

The site is located within a recognised area of biodiversity importance. The spatial planning
informants indicate most of the site is a critical biodiversity area and also a national
protected area expansion priority. The majority of the proposed new development is
located within existing modified or approved development areas and avoids impacting any
additional critical biodiversity area habitats (e.g. calcrete or quartz patches) identified in the
fine-scale planning informants. The exception, however, is the proposed western extension
alternative of the West Dump that will impact a fenced-off population of a critically
endangered plant species (Conophytum ratum) and a critical habitat of conservation
concern (core south slope habitat). For this reason this alternative waste rock dump location
is no a preferred option.

There is a well-established list of species of conservation concern for the Gamsberg and
surrounding inselbergs. This includes threatened, endemic and regionally rare species. With
the exception of the Conophytum ratum population at the West Dump alternative, no other
species on this list are expected to be further impacted by the proposed development other
than possibly increased dust impacts. Whilst none of the national vegetation types impacts
are currently considered threatened, within the Bushmanland Inselberg Region context,
core south slope habitats are considered a habitat feature of conservation concern
specifically for climate change adaptation. The current configuration of the West Dump
alternative would likely trigger the requirement for an additional biodiversity offset for
these two features of conservation concern. If the West Dump design can be restricted to
be within the setbacks proposed here (the preferred option) then it is likely that no offset
will be required for the direct loss of biodiversity features of conservation concern.

It is highly likely, however, that an additional biodiversity offset will be required for the
indirect impacts of fugitive dust as a result of the proposed expanded development. The
new waste rock dump design, especially the additional of a rock dump in the crater is a
significant deviation from the original mine design and dust model based on this design, and
this will increase the extent and amount of fugitive dust entering the surrounding
ecosystems.

Recommendations:

1. The fugitive dust model should be re-assessed using the amended mine design, and the
biodiversity offset calculation reviewed based on this revised area of dust impact
together with the cumulative impacts of the other developments being planned at and
around the site (e.g. SEZ, smelter, Swartberg mine, etc.). The updated fugitive dust
assessment may require an additional biodiversity offset.

2. Inorder to accommodate the needs for significantly larger waste-rock dumps, the
original development set-back lines defined in the 2013 EIA have been amended in




consultation with the mine engineers, specifically the toe-end of the west, east and
crater rock dumps. These proposed changes will need to be reviewed and signed off by
DENC and other stakeholders.

It is highly recommended that the west dump design be restricted to fall within the
revised setbacks in order to avoid the loss of the features of conservation concern
located there. Should additional area be required for waste rock then expansion of the
crater rock dump area can be explored further.

The crater waste rock dump should be constructed using only quartzite overburden.
With time this waste rock dump will decant directly into the highly important kloof
ecosystem and it is important that any risk of acid mine drainage generation potential
be avoided within this waste rock dump. This mitigation measure was stated in the 2013
EIA but is currently not being implemented.

Storm water management specifically run-off from the working areas of the mine needs
to be improved. The current storm water management is lacking in effectiveness.

The building of any infrastructure (vis channel and pipeline) in the wash channel is not
recommended as this area is prone to flooding and retention of this ecological
infrastructure in an intact state is necessary for it to function properly. Currently, there
are no runoff control measures in place around the plant area protecting the wash from
polluted runoff derived from crusher and plant area. The construction of the attenuation
weir and any other pollution control measures in the wash channel is highly
recommended and urgently required.

Regarding the requirement for the translocation of plant species. It is recommended
that no large plant specimens should be translocated. This has been highly unsuccessful
to date with virtually zero survival in transplanted Aloidendron dichotoma and Boscia
albitrunca trees. As an alternative mitigation measure, the budget that would be
allocated to translocation of large plants should be allocated to the purchase of
additional conservation land as part of the offset so that these species can be conserved
in-situ.




Introduction

This report describes the flora and vegetation that will be impacted by the proposed
additional infrastructure developments at the Gamsberg Zinc Mine required for the 10
million ton per annum mining scenario. Recommendations are made regarding the
improvement of the proposed infrastructure layout so as to avoid and reduce the
environmental impacts of the development.

The flora and vegetation of the project area has already been well studied and discussed in
previous reports, specifically the various EIA flora specialist studies relating to the current
mine development, e.g. Anderson (2000) and Desmet (2000, 2010 and 2013). Therefore,
this study does not discuss the biodiversity features (species and habitats) of conservation
concern in great detail as these have already been well identified and discussed in these
previous studies. More importantly, the spatial location of these features has been well
mapped and this information has been incorporated into the on-going mine-site planning.
Consequently, the layout of the proposed infrastructure assessed in this report already
avoids known features of conservation concern that were identified and set aside as a result
of 2013 EIA and previous planning processes. For example, the calcrete gravel patches
located on the north-eastern plains at the base of the mountain where the mine offices and
processing plant are located, are earmarked as no-go areas for development.

Additionally, the infrastructure proposed here falls within the existing defined impact
footprint of the mine based on the 2013 EIA. It is already anticipated that some of these
areas will be lost to mining impacts either through directly clearing of land or indirectly
through fugitive dust.

Based on this biodiversity knowledge and development context, the objectives of this study

were:

e Verify the biodiversity context of the development based on existing statutory planning
informants.

e To verify the location and boundaries of known features of conservation concern within
and around the proposed new development footprints.

e Locate species of conservation concern within the footprint area that will need to be
rescued/relocated.

e Make recommendations regarding the refinement of the proposed development
boundaries based on existing datasets (e.g. vegetation maps) supported by field
observations.

Note that this is version 3 of the final report. After submission of the final report version 1
(10t March 2022) and version 2 (13™ April 2022), the proposed new mine layout was
amended to incorporate discussions between myself and the mining engineers regarding
acceptable revision of the mining setback lines and possible configurations of the expanded
waste rock dumps. The new mine plan considered in this report contains 2 design options
for the west waste rock dump — one design that adheres to the proposed revised
development setbacks and an alternative larger dump design. It is important to note that
significant efforts have been made in the development planning process to avoid
environmental impacts. In additional to the setbacks proposed, there is still scope for
further impact avoidance and mitigation in the mine design through the mining process (e.g.




dust suppression, storm water management, waste rock dump material composition, etc.)
This is discussed below.

Brief description of the project details and back- ground

The project proposes some additional new infrastructure for the Gamsberg mine (Figure 1)
namely:
1.

An additional water pipeline;
2.

Water runoff management structures (diversion berms, attenuation weir, pipeline
and channel); and,

Re-designed and extended waste-rock dumps:
a.

Extending the current western waste-rock dump north and westwards
b. i

Creating a new eastern waste-rock dump where the current offices and
workshops are located; and,

Creating a new waste-rock dump inside the mountain “crater
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Figure 1 Location of the proposed existing and new mfrastructure at the Gamsberg mine in relation to the
approved 2013 mine plan and the actual 2022 developed mine area

The areas identified for development are located in and around the existing operating mine
(Figure 1). The current 2022 extent of developed area at the mine is approximately 670ha
(excluding the tailings dam) of which 159ha (24%) falls outside of the existing 2013
approved mine plan (Table 2). The preferred revised mine plan option covers approximately
840ha of which 270ha is currently in a natural condition.. Of this natural area, approximately
87 ha (10%) is not covered by existing regulatory approvals. The west waste rock dump




alternative covers an additional 103ha The total extent of the preferred development option
plus the existing developed area at the mine is approximately 941ha.

Study Area Location and Flora Context

The study site is located in the Northern Cape province between the towns of Pofadder and
Aggeneys in a region referred to as the Bushmanland Inselberg Region. This region is
characterised by extensive sandy or rocky plains interspersed by occasional inselbergs or
mountains. To the north lies the rugged Orange or Gariep River valley; to the south the
rocky Bushmanland Vloere; and, Namaqualand lies to the west of this region.

This is an arid region receiving approximately 70mm rainfall per annum that is generally
considered being part of the Nama Karoo Biome of southern Africa. A particular feature of
this regions climate is the occurrence of both summer and winter rainfall. Consequently, the
flora whilst having predominately summer rainfall affinities (i.e. Nama Karoo), also has
distinct winter rainfall (i.e. Succulent Karoo) elements. The winter rainfall flora is associated
specifically with habitats that receive greater winter rainfall influence such as south facing
slopes and quartzite substrates above 1000m elevation (on the plains or mountain
plateaus).

A feature of this region, as elsewhere in the Succulent Karoo, is the occurrence of lag-gravel
patches or pavements in plains habitats and on mountain plateaus. There are several
different types of gravel-patches - quartz, feldspar and calcrete gravel patches occur on and
around the Gamsberg. Each gravel patch type has its own group of species particular to that
patch type and who are often endemic.

Biogeographically, the Gamsberg is considered the centre of this biogeographic region as it
marks the boundary between eastern and western floristic biogeographic groups (Desmet
2000) within the Inselberg Region. The Gamsberg is also the largest inselberg in the region
and consequently contains the highest diversity of species relative to all other inselbergs in
the region. There are many plant habitats and species of conservation concern associated
with the Gamsberg and surrounding inselbergs. The biodiversity importance of the
Gamsberg, as well as most of the surrounding inselbergs, is well recognised and
consequently this importance is reflected in the various CBA maps and National Protected
Area Expansion Strategy planning informants.

Biodiversity features (species and habitats) of conservation concern are relatively well
known for the site. Important habitats are well mapped by Desmet (2013) and have
provided the biodiversity template around which the mine infrastructure has developed up
to this point (Figure 2). Of relevance to this project are the location of several calcrete gravel
patches near where the mine offices and processing plants are currently developing.

Methods

This assessment uses primarily the existing biodiversity informants to assess the flora and
vegetation. These informants include:
1. The Desmet 2013 vegetation map that indicates sensitive biodiversity areas based on
the distribution of habitats and species associated with these habitats. This map was




used to informed the mine biodiversity offset agreement. It is also used for on going
mine site planning by indicating no go areas for development, and is incorporated
into the mine CAS to virtually demarcate no-go area for mine vehicles.

2. The existing mine EIA documents, and more recently EkoTrust (2022), provide
detailed descriptions of the environment, vegetation and species of conservation
concern at the site.

3. National spatial planning informants, namely the Namakwa District and Northern
Cape CBA maps, and national protected area expansion strategy, provide a
regional/national context for assessing the biodiversity significance of the site.

The desktop assessment is supported by a field visit that was conducted from 1-3 February
2022. The objectives of the field visit were to (1) verify the information in the vegetation
map (i.e. verify boundaries); and, (2) search for species of conservation concern.

During the field visit the following areas were surveyed (Figure 2):

The new office and workshop (3)

The temporary entrance (5)

The water diversion (6)

The area between the rock dump berm and drainage line (2 and 7); and,
The crater rock dump (1).

ukwnN e

The water pipeline was not surveyed. This line follows an existing road and pipeline that
have been previously surveyed . No species or habitats of conservation concern are known
from this alignment.

Results

Sampling limitations

The field visit coincided with a period of exceptional rainfall already at three times the
seasonal average up to that point. This provided near-optimal conditions for observing and
assessing flora and vegetation in the field. Secondly, the site is well known to the author
who has been working at the site for the past 25 years. Lastly, there is a comparative wealth
of flora information for the site generated through previous EIAs and biodiversity
conservation projects meaning that the flora and vegetation of this site is relatively well
known. For these reasons it is assumed that there are no sampling or information
limitations impacting on this assessment and recommendations contained in this report.

Figure 2 (following page) Location of the existing and proposed new infrastructure in relation to biodiversity
features of conservation concern based on the Desmet 2013 fine scale vegetation map and associated EIA 2013
biodiversity mapping.
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Site Description

Crater Rock Dump

This area is mostly still in a natural state, however, dust fallout has resulted in high levels of
plant mortality amongst some plants groups such as succulent species.

The vegetation of the crater floor is Aggeneys Gravel Vygieveld and on the mountain slopes
this changes to Bushmanland Inselberg Shrubland. No gravel patches occur in this area and
there are no other species or habitats of conservation significance within the proposed
crater dump footprint. There are several species conservation concern generally in this area
such as Aloidendron dichotomum, Lithops olivacea var. olivacea and Conophytum
praesectum. Their occurrence, however, is very occasional and nowhere were any
significant populations detected.

East Dump

This area is mostly modified by the existing primary crusher, mine offices and workshops.
The new east dump does cover areas that are currently in a natural state (i.e. east of the
mine offices). This area was surveyed up to the catchment divide separating the kloof river
from the drainage line that run through the plant and past the waste rock dumps.

On the plains the vegetation here is Aggeneys Gravel Vygieveld and on the mountain slopes
this changes to Bushmanland Inselberg Shrubland. The northern side of this area is bounded
by the main drainage line and the associated taller wash vegetation. Dust impacts here have
been very severe with almost 100% mortality of plants in some areas (Figure 4). No gravel

patches occur in this area and there are no other habitats of conservation significance here.

West Dump

This area is currently almost mostly covered with an existing waste rock dump. The revised
mine design proposes two extensions to extending this dump northwards to the revised
setback, and westwards by about 250m (preferred) and 900m (alternative) beyond the
setback defined in the 2013 EIA. The field survey looked at the area north of the existing
rock dump berm along the drainage line with a view to determining the physical river
channel boundary. The mining engineers expressed interest in moving this rock dump
northwards to this boundary.

At the time of survey water was flowing in this river (see cover photo). Other than the
drainage line / wash which is a high risk ecological feature from a flooding perspective, no
gravel patches occur south of the drainage line and there are no other habitats or species of
conservation concern here. It must be noted that on the northern bank of the drainage line
are two large calcrete gravel patches that are demarcated as no go for mine development.

The proposed westward expansion of the west dump is problematic from a biodiversity
perspective there are two important biodiversity features of conservation concern: (1) a
fenced-off population of Conophytum ratum; and, (2) a significant area (about 15ha) of core
south slope habitat. The Conophytum ratum only occurs on and around the Gamsberg. It is
considered Critically Endangered? due to the Gamsberg mining impacts as well as plant

L http://redlist.sanbi.org/species.php?species=115-459
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poaching. This is a species that is at a very real and high risk of extinction. The south slope
habitat is important for ecological processes as it is a climate change adaptation refuge
habitat for many species occurring in this landscape.

Based on discussions with the mine engineers around the need to expand the rock dumps, a
new western dump setback was proposed about 250m west of the setback defined in the
2013 EIA. This setback would ensure that the gravel patch habitat where the Conophytum
ratum occurs and the south slope habitat would not be lost due to direct mining impacts.

The alternative west dump layout will have a very significant environmental impact if it is
allowed to expand beyond the proposed revised western boundary.

Attenuation Weir, Pipeline and Channel

The wash or stream channel habitat is mostly in a good ecological condition. It is a habitat
associated with frequent flooding, high ecological process and infrastructure value but there
are no species of conservation concern associated with this habitat. It is unclear what is
intended with these structures. As discussed in more detail below, currently pollution
control and runoff management around the existing crusher, plant and office area is very
poor or to non-existent. At present contaminated runoff from mine working areas mostly
freely enters the river system that runs through the plant area without any form of
pollutions control being implemented.

Other than attenuation or pollution control structures being constructed in the stream
channel, any other form of built infrastructure in the stream channel is highly discouraged.
The wash or stream habitats fulfil a very important ecological infrastructure function that
supports mining activities through channelling and attenuating runoff away from the mining
area and naturally cleaning polluted water thus improving water quality downstream. Any
linear structure constructed in the stream channel is likely to attract erosion which will
further the ecological function of this habitat.

It is highly recommended that any linear built infrastructure necessary in this area be built
outside the stream channel, preferably the 50 or 100 year flood level, and special attention
be made in the design and construction of these structures to avoid stream or runoff
capture by building of frequent water diversion structures to stop this from happening.

It should be noted that two large calcrete gravel patches are located on the north side of
the wash/stream channel. These are important habitat features of conservation concern
and are currently demarcated as no-go areas for development. Therefore, any linear built
infrastructure necessary for the mining process that is aligned with the channel needs to be
built on the southern bank of the channel.

All remaining infrastructure

All other new proposed infrastructure is located within areas that have already been
modified by mining and associated activities, and have no or very little natural vegetation
remaining. They are therefore not considered in this impact assessment.

13



Figure 3 Aloe claviflora growing
near the proposed new
temporary entrance along the
N14.

Figure 4 Area just east of the existing mine office where the East Dump will be located. Note the near total
mortality of plants in the foreground. This photo was taken in a year of exceptionally good rainfall. This area
should have abundant bushman grass and vygie shrubs. This mortality is most likely due to fugitive dust.
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Local and Regional Biodiversity Significance Context
The proposed development site is compared to available spatial biodiversity planning
informants in order to assess the local and regional biodiversity context of the site. The
following informants are considered:

1. Northern Cape Critical Biodiversity Area Map (2016)

2. Namakwa District Municipality Biodiversity Sector Plan (2008)

3. National Protected Area Expansion Strategy (2016)

The Namakwa District Municipality Biodiversity Sector Plan (NDM BSP) is considered here as
it provides better spatial resolution for interpreting the Northern Cape CBA map.

Broadly, the greater Gamsberg area is very important regionally. Most of the Gamsberg and
surrounding inselbergs and the area between is designated CBA or ESA for a variety of
reasons summarised in Table 1. As discussed in the introduction the Bushmanland
Inselbergs are an important area for biodiversity regionally, hence the CBA designation.
Consequently, this region since 1998 has been a focus for protected area expansion (Figure
7). The Bushmanland inselbergs east and west of the Gamsberg form the core area of this
protected area development zone (Figure 8). Therefore, all activities as the Gamsberg need
to be cognisant of biodiversity conservation as a land-use as another important and long-
term economic driver in this region.

Table 1 Summary of the reasons for CBA and ESA designation in the Northern Cape and Namakwa District
spatial biodiversity planning informants.
Northern Cape Critical Biodiversity Area Map (2016):
1. Contribution to targets for vegetation types:
a. Aggeneys Gravel Vygieveld
b. Bushmanland Arid Grassland
¢. Bushmanland Core PA Development Zone
d. Bushmanland Inselberg Shrubland
e. Bushmanland Sandy Grassland
Ecological processes: All Rivers
Features supporting biodiversity: Landscape structural elements (e.g. slopes, gravel patches)
Large high value climate resilience areas
Namakwa CBA1
Namakwa cba2 and associated
National Protected Area Strategy (NPAES) protected area focus
Skep expert areas
9. Threatened species
Namakwa District Biodiversity Sector Plan 2008:
1. Critical Biodiversity Area One (CBA 1):
a. Expert Critical Terrestrial Habitats: Calcrete and quartz patches.
2. Critical Biodiversity Area Two (CBA 2):
a. Aggeneys Gravel Vygieveld
b. Mountain Slopes
c. Expert Important Terrestrial Habitats
3. Ecological support Areas (ESA):
a. Terrestrial Ecological Corridor

O N U hWN

For the proposed new infrastructure that is not located on existing mined areas, the NDM
BSP indicates that no area overlaps with any CBA 1 category areas. This is important in the
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development context as the mine has attempted to locate all mine associated infrastructure
outside of critical habitats. Note that new infrastructure area 3 (New Offices and
Workshops) does overlap with a CBA 1 — this being a Calcrete gravel patch, however,
subsequent mapping and fieldwork for this project confirmed the extent of the gravel patch
is smaller than indicated (see areas marked “gravel patches” in Figure 10.

Approved Mine Layout 2013 EIA
[:] Extent of direct mining impact 2022
Northern Cape CBA Map 2016
I Protected Area
[ Critical Biodiversity Area One

Critical Biodiversity Area Two

Ecological Support Area

Other Natural Areas
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Figure 5 Additional new infrastructure in relation to the 2016 Northern Cape Critical Biodiversity Areas Map.
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Figure 6 Additional new infrastructure in relation to the 2008 Namakwa District Municipality Biodiversity
Sector Plan Critical Biodiversity Areas Map.
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Figure 7 The location of the proposed new infrastructure in relation to the protected area priority focus areas
identified in the 2016 National Protected Expansion Strategy.
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Figure 8 The proposed Bushmanland Protected Area Development Zone.

Vegetation Types
Six national vegetation types are impacted by the proposed new infrastructure (Table 2).
None of these vegetation types are currently threatened.

The Desmet 2013 fine-scale vegetation map (Figure 10) indicates the presence of several
habitat (sub-vegetation types) features of conservation concern. These include several types
of gravel patches within the proposed new infrastructure footprint. With the exception of
the West Dump alternative discussed above, the new mine design avoids any critical
habitats that are currently in a natural state and that are not covered by existing regulatory
approvals.

Table 2 (following page)The extent of South African vegetation types and other biodiversity features of
conservation concern (species of conservation concern enclosures and core south slope habitat) that will be lost
due to the proposed new infrastructure in relation to the approved 2013 mine plan and the actual 2022
developed area.
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Area Earmarked in New Plan South African Vegetation Type Additional Approved & | Approved & | Not Approved Natural Total Area
Biodiversity Features Natural Developed & Developed (ha)
Crater Dump Aggeneys Gravel Vygieveld 30.853 30.853
Bushmanland Inselberg Shrubland 0.526 18.696 19.223
Namagqualand Klipkoppe Shrubland 0.009 2.111 2.120
Crater Dump Total 0.535 0.000 0.000 51.660 52.195
East Dump Aggeneys Gravel Vygieveld 7.267 4.890 0.130 0.041 12.327
Bushmanland Inselberg Shrubland 32.637 53.405 0.365 0.566 86.972
East Dump Total 39.904 58.294 0.495 0.606 99.299
Infrastructure Aggeneys Gravel Vygieveld 0.974 31.370 16.721 3.004 52.069
Bushmanland Arid Grassland 2.705 33.410 1.173 2.143 39.431
Bushmanland Inselberg Shrubland 6.094 6.094
Bushmanland Sandy Grassland 2.416 2.416
Infrastructure Total 3.678 70.874 17.894 7.564 100.009
Pit Boundary 10MTA Aggeneys Gravel Vygieveld 53.736 70.314 0.786 0.002 124.839
Bushmanland Inselberg Shrubland 29.554 112.119 0.054 0.040 141.766
Namagqualand Klipkoppe Shrubland Core South Slope 0.432 0.432
Namagqualand Klipkoppe Shrubland 20.877 23.076 43.954
Pit Boundary 10MTA Total 104.599 205.509 0.840 0.041 310.990
West Dump Aggeneys Gravel Vygieveld 1.329 13.386 72.155 26.472 113.341
Bushmanland Inselberg Shrubland 32.640 105.646 23.456 1.526 163.269
West Dump Total 33.969 119.032 95.611 27.999 276.610
West Dump ALTERNATIVE Aggeneys Gravel Vygieveld Species Enclosure 1.878 1.878
Aggeneys Gravel Vygieveld 0.662 26.962 27.624
Bushmanland Inselberg Shrubland 36.200 22.391 58.592
Namagqualand Klipkoppe Shrubland Core South Slope 1.830 0.926 2.756
Namaqualand Klipkoppe Shrubland 3.730 8.601 12.331
West Dump ALTERNATIVE Total 42.422 0.000 0.000 60.758 103.180
Total Area Earmarked by New Plan 225.107 453.709 114.839 148.629 (1) 942.284
Total Area Earmarked by New Plan excluding West Dump Alternative 182.685 453.709 114.839 87.870 (2) 839.104
Area Not Earmarked in New Plan | Aggeneys Gravel Vygieveld 13.406 25.661 14.200 53.267
Bushmanland Arid Grassland 281.848 31.163 15.354 328.366
Bushmanland Inselberg Shrubland 11.134 0.675 14.834 26.644
Bushmanland Sandy Grassland 7.696 7.696
Not Earmarked in New Plan Total 314.085 (3) 57.500 (4) 44.388
Total Area Earmarked by New Plan PLUS Total Existing Developed Area (1+3+4) 1044.172
Total Area Earmarked by New Plan (excl. West Dump Alternative) PLUS Total Existing Developed Area (2+3+4) 940.992

19



Biodiversity Features of Conservation Concern

A detailed list of plant Species of Conservation Concern (SCC) has been developed for the
site to inform previous land use planning processes (Desmet 2013, EkoTrust 2022, Table 3).
With the exception for Aloidendron dichotoma and the fenced population of Conophytum
ratum under the West Dump alternative, no other species of conservation concern were
observed during the field assessment in the remaining natural areas of the proposed new
infrastructure.

In addition to vegetation types several habitat features of conservation concern have also
been identified at and around the sites. These include gravel patches of various types,
south-facing mountain slopes, natural springs, wetlands, kloofs, washes/stream channels,
etc. (Figure 2). These features have been identified as being important for both important
species reasons and ecological process reasons. With the exception of the western
extension to the West Dump, no additional area of these features will be lost as a direct
result of mining activities (i.e. land clearing) based on the revised mine design.
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figure 9 A preliminary analysis of the trend in Landsat Enhanced Vegetation Index (EVI) between 2014 and
2022 showing the significant decline in vegetation photosynthesis around the mining area since mine
inception. This decline is most likely the result of fugitive dust.

Current impacts

All areas visited are currently experiencing some level of impact from the existing mining
activities primarily through fugitive dust (Figure 4, Figure 9 and Figure 12). Although there
are visible signs of plant mortality and soil mineral capping, the extent and degree of dust
impacts are yet to be adequately quantified as the mine has not as yet implemented the
planned biodiversity monitoring program. All of the proposed new infrastructure falls within
the predicted extent of dust impacts calculated during the 2013 mine EIA (Figure 12).

Other observable impacts include un-mitigated mine-site water runoff (see Discussion and
Recommendations). This is impacting mostly aquatic ecosystems.
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Other than dust and mine-site runoff impacts, all remaining natural areas are relatively un-
impacted as they are located in a mining area so there is no livestock grazing or other
anthropogenic effects.

Figure 10 (following page) Gamsberg additional new infrastructure location in relation to Desmet 2013 fine-
scale vegetation units.

Figure 11 (page after next) Gamsberg additional new infrastructure in relation to the EkoTrust 2022 fine-scale
vegetation units.
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Figure 12 (previous page) The location of the proposed new infrastructure in relation to predicted dust impacts
(2013 EIA fugitive dust model).

Impact analysis

There are three major impacts associated with the proposed new infrastructure:

1. Direct impacts through clearing of land and resultant loss of biodiversity. In this site
context these have been minimised by avoiding high biodiversity sensitivity areas during
mine planning where ever possible. Additionally, the majority of the proposed
development areas all fall within areas already earmarked for development in the 2013
Mine EIA. Therefore, the environmental impact for the majority of the revised mine
plant due to direct impacts is considered LOW. The exception, however, is the western
extension of the West Dump alternative beyond the proposed revised setback. The
potential loss of this Conophytum ratum population and the core south slope habitat is
considered a significant impact and therefore the environmental impact for this option
is considered VERY HIGH.

2. Indirect impacts from fugitive dust. These impacts are visible now in the landscape (e.g.
Figure 4 and Figure 9) and they are considered ecologically significant as they impact an
area much larger than the actual mine footprint including areas of very high biodiversity
significant. The original 2013 mine EIA modelled the extent of this impact (Figure 12),
however, with the proposed change in waste rock dump configuration and size,
especially the creation of a crater dump, this will alter the dust model and the extent of
area impacted by the mine. The original dust model did not include the south pit; any
crater waste rock dumps; or, an eastern waste rock dump, and a much smaller western
dump. The dust model was the primary determinant used to calculate the full extent of
the mine impact, and hence the quantum of the biodiversity offset required. It will be
necessary to revisit this model using the current actual mine design with proposed new
dump configuration.

3. Indirect impacts to ecosystem processes through altering hydrological processes. All
aspects of this development will alter the quality and direction of water flow in the
landscape. Managing contaminated runoff from working areas and confining activities
/infrastructure to defined water catchments can minimise water quality impacts.
Respecting natural flow of water in the landscape such as maintaining functioning
drainage lines reduces the ecological impacts that this development will have on the
landscape. Additionally, managing the water that will decant from the waste rock dumps
is important as some of the waste material has very high acid generating potential. This
will be especially important for the crater dump as this will decant directly into the
important kloof ecosystem.
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Discussion and Recommendations

1. The direct impact of the proposed new infrastructure other than the West Dump
alternative in terms of loss of plant habitat is considered to be low:

a. All proposed infrastructure falls within areas currently earmarked in the 2013
mine EIA for development or the fugitive dust impact zone. The
infrastructure footprints as currently planned including the layout
amendments proposed below, therefore do not present any significant direct
biodiversity impacts (i.e. loss of habitat from land clearing) as all areas fall
within the currently determined impact area of the Gamsberg Mine and any
unavoidable loss of biodiversity is already considered in the existing
biodiversity offset agreement.

b. The new layout amendments where they are located in natural veld (i.e.
currently not developed areas) are located outside of any critical habitats (i.e.
CBA 1 equivalent areas). The proposed location of the new mine offices and
workshops on the plains avoids the calcrete gravel patch that lies between
this site and the N14 road.

2. The direct impact from the loss of species (Conophytum ratum population) and
habitats of conservation concern (core south slopes) under the west dump alternative
will be very significant. It is imperative that the West Dump design be aligned with the
proposed revised setback line (Figure 18). This will avoid loss of these important
features. If additional area is required to accommodate the displaced waste rock, it
would be my recommendation that we revisit the design of the crater dump. Expanding
this footprint will have lower impact as there are likely to be fewer or no features of
conservation concern impacted by an expanded crater dump. This will require broader
consultation between the mine planners, the regulator and ecologists as the trade-off
between extending fugitive dust impacts in the crater versus the loss of habitat as well
as dump decant into the kloof need to be properly assessed. This is not a trivial
discussion or decision therefore sufficient provision should be made for due
consultation and assessment in this regard.

3. The indirect impacts from fugitive dust will be significant. The proposed infrastructure
changes do present significant changes in the extent of indirect impacts, namely, the
extent of fugitive dust fallout. There are currently two fugitive dust models - the original
model for the 2013 EIA (Figure 12) and a revised model for the 2020 Smelter EIA (Figure
19). The original dust model on which the 2013 mine EIA impact was assessed was based
on a very different mining scenario/design to what is currently being realised. The
changes to the waste rock dump volume and configuration present significant changes
to the mine design that need to be assessed. The proposed crater rock dump, whilst
being the most efficient from minimising a direct biodiversity impact perspective, will
generate dust closer to the eastern plateau. This will expand the extent of the fugitive
dust plume. The spatial extent of this impact needs to be determined, and this
information must inform the revision of the biodiversity offset. It is strongly
recommended that any ROD for the proposed infrastructure changes be subject to the
revision of the existing mine biodiversity offset agreement that considers the fugitive
dust footprint from the updated 10M ton mine scenario as well as cumulative impacts
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associated with other mining and development activities taking place around the
Gamsberg (e.g. the SEZ, Swartberg, etc.)

For the purpose of accommodating the expanded rock dump requirements and other
mine planning, revised setback lines have been mapped (Figure 18). These have already
been shared with the mine planners to consider in the revised waste rock design. These
revised lines are a refinement of the setbacks defined in the 2013 EIA. All revised
setbacks will need to be signed off with DENC and other stakeholders, and would likely
be provisional to agreement on the terms and quantum for a revised biodiversity offset
agreement. These setbacks include (Figure 18):

a.

d.

The area of the crater suitable for receiving a waste rock dump. This area is
define based on local water catchments so that the whole dump drains to a
single point in the crater floor. A 50m buffer needs to be applied to this line
when planning infrastructure.

A line demarcating the edge of the actual river channel running along the
northern side of the western waste rock dump. This line with a 30m buffer
indicates the absolute maximum extent that this rock dump can extent
northwards without entering the river channel and still allowing the water
channel to drain water in a natural manner. This line as indicated may conflict
with the 100 year flood line. Therefore, this setback will need to be verified
by a hydrological expert. Any management road track that is constructed on
the northern based of the waste-rock dump berm must have water
diversion humps constructed every 50m to avoid stream capture of the
track. This is currently a developing problem that will be exacerbated if the
berm is moved closer to the stream channel.

The fixed setback line marking the western boundary of the western rock
dump has been moved 250m further west to accommodate expansion of the
West Dump. This line may change further depending on how the waste rock
dump design progresses. More area may be needed to accommodate the
expanded rock dump. There is, however, an exceptionally important fine-
grained quartz gravel patch near this setback containing a population of
Conophytum ratum so the margin for adjusting this setback are limited. The
location of this set-back line as well as the final waste rock dump design
needs to be discussed and approved by the ecological team.

The eastern waste rock dump eastern boundary setback has been moved
further east to align with the catchment divide between the north-flowing
kloof catchment and the west flowing mining area catchment. Applying a
50m buffer from this line will still respected the hydrological management
goal of keeping all dump/mine runoff contained within defined water
catchments. Additionally, pushing the dump up to the catchment divide will
massively limit the amount of runoff from surrounding areas that will drain
into/onto the dump thus avoiding an important water runoff management
problem.

North of the drainage line / wash, an area is demarcated around the existing
processing plant and mine entrance that avoids major drainage/flood areas
as well as high biodiversity sensitivity areas. This area is indicated for clarity
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but there is no change to the developable extent from what has been
identified previously and which is currently applied by the mine.

The mine needs to improve the mine-site runoff water management systems. Many
examples of failed or inadequate mine-site runoff management were observed. Ideally
no runoff water from any mine working areas should be allowed to enter the ecosystem
in an uncontrolled manner. All runoff should be directed via managed retention ponds
or structures to provide opportunity to contain and remove sediment and possible toxic
chemical elements. Examples of problematic runoff management observed include:

a. Effluent from burst tailings-dam pipes is allowed to run in an uncontrolled
manner into the landscape.

b. There is no mechanism at all for catching or managing runoff from the
primary crusher or processing plant. Currently, any runoff from these areas
can flow directly into the stream channel.

c. Inthe crater, storm-water from the south pit area is allowed to run down the
management track into the conservation area and totally bypassing the
retention pond built in the stream bed constructed specifically to catch this
water (Figure 16).

d. The cut-off drain and berm constructed at the base of the western rock dump
has been breached where it enters the retention pond (Figure 13 and Figure
14). Currently, runoff from the waste rock dump is running directly into the
drainage line. This is a very serious breach in environmental management
that needs to be rectified. Additionally, the retention pond has no
infrastructure for recycling the impounded water (i.e. there is no pump or
pipes in place).

e. The storm-water drain around the mine offices is poorly designed and allows
water to exit directly into the environment bypassing the retention pond
(Figure 17).

f. The design/construction of the south access road has still not been updated
to include water diversion structures resulting in serious erosion of the road
and the hill slope down-slope of where water/sediment currently exits the
road (Figure 15). This is an on-going issue that has been pointed out to the
mine on several previous occasions.

Regarding plant rescue and translocation, it is highly recommended that no large plant
specimens should be translocated prior to mining/developing new areas. Based on my
observations of translocations within the mining area and to the mine nursery at
Aggeneys, this mitigation activity has proven highly unsuccessful to date with virtually
zero survival in transplanted Aloidendron dichotoma and Boscia albitrunca trees being
observed (e.g. Figure 16). As an alternative mitigation measure the budget that would
be allocated to translocation should be allocated to the purchase of more conservation
land as part of the offset so that these species can be conserved in-situ. Search and
rescue of all other species on the Species of Conservation Concern list is still
recommended. It is highly recommended that an audit be conducted of the plant
rescue process to determine it’s effectiveness as a meaningful mitigation measure
before further plant rescue be recommended as a mitigation measure. There are
aspects of the program that has failed spectacularly, however, there are aspects that
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have been immensely successful. An assessment of the implementation to date would
benefit this mine as well as other developments where plant recue is recommended as
a mitigation measure.

7. The material used to construct the carter waste rock dump is an important mitigation
activity. This dump decants directly into the important kloof ecosystem. Given the very
high acid generating potential of this ore body it is recommended that the crater waste
rock dump be constructed using only quartzite rock overburden. This is strongly
recommended as a mitigation measure to reduce/limit the propagation of mine impacts
into the surrounding environment. Currently, sulphur-rich overburden is being dumped
in the crater. This needs to be stopped and be rectified where ever possible as there are
currently no measures in place for containing any acid drainage within the crater and
kloof water catchment (e.g. structure in Figure 13).

TR

Figure 13 A breach in the waste rock dump cut-off drain where it enters the retention pond at its western
extremity. This is a very serious failure of the structure allowing mine site runoff and potentially acid mine

drainage to flow unmitigated into the environment.
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Figure 15 Erosion of the southern access road due to lack of storm water diversion structures. This has been
identified as an environmental and health and safety risk for many years.
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Figure 16 Unmanaged runoff from the south pit mining area directly entering the conservation area in the
crater via the management track. This water should be diverted into the stream channel where there is a
sediment trap in place. Notice the skeletons of translocated quiver trees in the background. Translocation of
mature quiver trees is always unsuccessful and is not recommended.

Figure 17 A failed storm water management structure allowing mine-site runoff to directly enter the
environment.
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Appendix 1: Species of Conservation Concern

The list of Species of Conservation Concern (SCC) developed for the Gamsberg and wider
Bushmanland Inselberg Area. This list is an integration of the botanical work that has been
conducting in the region over the past 24 year. The keys sources for the list below are
Desmet (2013) and EkoTrust (2022)

Table 3 The list of plant species of conservation concern in the Gamsberg area.

Species Name Status Notes ! Habitat
Aloidendron dichotomum | VU Widespread and common species Widespread
Anacampseros recurvata DDD Bushmanland Inselberg endemic. Quartzite mountain
subsp. minuta slopes
Bulbine ophiophylla EN Added to list of SCC; however ID is unknown

questioned (distribution out of range)
Bulbine striata LC Bushmanland Inselberg endemic. Rare Quartzite mountain
plateau
Conophytum achabense VU Bushmanland Inselberg endemic. Rare. Mountain plateau quartz
Should be listed as CR due to collecting | patches
Conophytum burgeri EN Bushmanland Inselberg endemic. Rare. Quartz patches
Should be listed as CR due to collecting.
Conophytum calculus VU Bushmanland Inselberg endemic. Rare. Quartz patches
subsp. vanzylii
Conophytum limpidum NT Bushmanland Inselberg endemic. Rare. Quartzite mountain
slopes
Conophytum ratum CR Bushmanland Inselberg endemic. Rare. Mountain plateau quartz
patches
Crotalaria pearsonii VU No observation data available for this Unknown
species.
Helichrysum marmarolepis | NT Added to list of SCC (following SANBI unknown
SCC guidelines); however ID questioned
(distribution out of range);
Hoodia gordonii DDD Widespread. Added to list of SCC Widespread
(following SANBI SCC guidelines)
Lithops olivacea var. DDT Bushmanland Inselberg endemic. Rare. Quartz patches
nebrownii (EN or | Threatened by mining at the Swartberg
CR)
Conophytum marginatum | LC Bushmanland Inselberg endemic Quartzite mountain
subsp. haramoepense slopes
Dinteranthus vanzylii DDD Bushmanland Inselberg endemic. Very Quartz patches
rare.
Othonna sp. nov. DDT Possibly Bushmanland Inselberg Quartzite mountain
endemic. slopes
Trachyandra sp. nov. DDT Bushmanland Inselberg endemic. Rare. Quartzite mountain
plateau
Tylecodon sulphureus var. | LC Bushmanland Inselberg endemic.
sulphureus
Conophytum fulleri LC Bushmanland Inselberg endemic. Quartzite mountain
slopes
Conophytum praesectum LC Bushmanland-endemic Quartzite mountain
slopes
Mesembryanthemum LC Bushmanland-endemic Quartzite mountain
latipetalum slopes
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Schwantesia ruedebuschii | LC Bushmanland-endemic, Also Warmbad, | Quartzite mountain
Namibia. slopes
Adromischus nanus LC Bushmanland Inselberg endemic. Also in | Quartzite mountain
Steinkopf area plateau
Anacampseros bayeriana LC Restricted to calcrete in the BIR. Rare. Calcrete patches
Also in Richtersveld, Namaqualand and
on West Coast. Possibly multiple taxa
involved.
Anacampseros quinaria LC Dwarf form Bushmanland Inselberg Quartzite mountain
DDT endemic. Currently no subspecies plateau
recognised. Westwards to Steinkopf and
southwards to Vaalputs, also in Namibia
Conophytum angelicae DDT Bushmanland inselberg endemic. Mountain plateau quartz
subsp. CR Critically Rare. Variety an undescribed patches
rubrohomoterrenum taxon. Threatened by mining on
Gamsberg and Swartberg.
Conophytum. angelicae LC Eastern Gariep endemic. Rare. also in Mountain plateau quartz
subsp. angelicae Namibia and Steinkopf area. patches
Conophytum lydiae LC Rare. Also occurs around Springbok and | Quartzite mountain
Concordia slopes
Conophytum maughanii LC Rare. Also in Richtersveld Quartz patches
subsp. maughanii
Crassula LC Rare. Multiple forms observable Calcrete patches
mesembrianthemopsis DDT possibly several taxa involved. Also in
Namibia and Vaalputs.
Eriospermum bakerianum | LC Rare in South Africa. Widespread in Shaded slopes and seeps
subsp. bakerianum Namibia, also in Botswana
Euphorbia friedrichiae LC Bushmanland endemic. Rare in South Sandy plains
Africa. Main distribution to the north in
Namibia
Mesembryanthemum LC Bushmanland endemic. Rare in south Sandy plains
inachabense Africa. Wide distribution in South Africa
and Namibia
Othonna cyclophylla LC Rare. Also reported in Richtersveld and | Quartzite mountain
Namibia slopes
Stomatium alboroseum LC Bushmanland endemic. Rare. Feldspar patches
Southwards almost to Loeriesfontein
and north of Steinkopf.
Lapidaria margaretae LC Bushmanland Inselberg endemic. Rare. Feldspar patches
Also in Namibia
Titanopsis hugo- LC Bushmanland endemic. Rare. Namibia Calcrete patches
schlechteri and eastwards
Aloe microstigma LC Paleo-relic. Widespread in Eastern Cape | Quartzite mountain
slopes
Azima tetracantha LC Paleo-relic. Widespread in Eastern Cape | Kloof
Aloe glauca LC Distribution not disjunct, also in Quartzite mountain
Namaqualand slopes
Euphorbia virosa LC Rare. Disjunct distribution. Occurs along | Mountain slopes
Orange River
Lachenalia giesii LC Possibly SCC. Mountain plateau quartz
patches
Mesembryanthemum LC Possibly SCC. Quartzite mountain
tortuosum slopes

1. Rarity is based on the species distribution in South Africa only.
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Appendix 2: Relevant raw data
The following spatial datasets were generated by this project:

1. Revised setback lines (file: Proposed_Revised_Setbacks 20220412.shp) (Figure 18)
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Appendix 3: Specialist Curriculum Vitae

Abbreviate CV for Philip Desmet with relevance to work in the Bushmanland:

Name: Philip George DESMET

Fields of expertise: Botanist, Landscape Ecologist, Spatial Biodiversity Planner and GIS

Expert

Date of birth: 14 March 1970

RSA ID: 7003145146087
Contact: drphil@ecosolgis.com; +27 82 850-8751

Residence: 275 Weaver Lance, Lovemore Park, Port Elizabeth, South Africa
Membership of professional bodies: South African Biodiversity Planning Forum, South
African Council for Natural Scientific Professions (Pr.Sci.Nat. 115310)

Education:

Institution (Date from - Date to)

Degree(s) or Diploma(s) obtained:

University of Cape Town (2004)

PhD in Plant Ecology and Conservation Planning

Designing a Living Landscape for Biodiversity Conservation in the
Knersvilakte Region of the Succulent Karoo, South Africa: A Systematic
Conservation Planning Approach.

Download PDF from: http://open.uct.ac.za/handle/11427/24362

University of Cape Town (1996)

MSc in Vegetation Science, Biogeography and Restoration Ecology
The vegetation and restoration potential of the arid coastal belt
between Port Nolloth and Alexander Bay, Namagqualand, South
Africa.

Download PDF from: http://open.uct.ac.za/handle/11427/9271

University of the Witwatersrand

Honours in Botany

(1992)
University of the Witwatersrand BSc in Botany, Zoology
(1991)

e Relevant Recent Professional experience:

Company & Reference

Date Position Description
Person

01/2020 Vedanta Resources / Biodiversity Gamsberg Biodiversity Offset Review and

to Black Mountain specialist, biodiversity specialist support: Review the spatial

present Mining (Pty) Ltd GIS Analyst dimensions and implementation framework of the

existing Gamsberg Mine biodiversity offset

Mr Jacobus Smit agreement. Also, provide ongoing biodiversity
Biodiversity Manager specialist advice and support for the mine
Mobile: +27 72 289 Biodiversity Manager and Mine Manager on
8560 sensitive biodiversity features within the mining
Email: area and their management within the context of
JHSmit@vedantaresou ongoing mining and exploration operations.
rces.co.za

01/2018 | Vedanta Resources Ecologist and | Gamsberg East and South Drilling Biodiversity

to GIS Analyst Sensitivity Analysis: Mapping of biodiversity

06/2018 | Alan Johnson features and integration of data into a spatial

Exploration Geologist

analysis to delineate and weight sensitive areas in
order to guide exploration activities so as to avoid
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Company & Reference

Manager-Gamsberg
Project

Vedanta Zinc
International
Johannesburg
LAhuja@blackmountai
n.co.za

Date Position Description
Person
Mobile: +27 76 758 (where possible) and minimise environmental
2405 impact. Data also integrated into mine CAD to guide
Email: mine development and activities so as to avoid
Alohnson@vedantares sensitive areas during run of operations.
ources.co.za
06/2012 Verdanta Resources Botanical Botanical specialist assessing the site and regional
to plc expert and impacts of the proposed Gamsberg mine (South
06/2013 Spatial Africa), and spatial design of the biodiversity offset
Lovish Ahuja Biodiversity associated with the mine
Sustainability Planner e Vegetation survey, data collection and

environmental impact assessment

e  GIS mapping of biodiversity features

e Regional analysis of flora

e Spatial design of biodiversity offset related to
mining impact

e Environmental management planning

e Publications Relating the Bushmanland:

DESMET, P. (2000) Regional context of the Gamsberg flora.Gamsberg Zinc Mine Project
Environmental Impact Assessment. Institute for Plant Conservation report for AATS —
Envirolink, Johannesburg.

DESMET, P. (2000) Options for a national park in the inselberg region of northern
Bushmanland, South Africa. Institute for Plant Conservation report for South African
National Parks, Pretoria.

DESMET, P (2000) The succulents of Northern Bushmanland: Their distribution and
implications for conservation. ALOE 37(2&3): 32-35.

DESMET, P., YATES, M. and BOTHA, M. (2005) Bushmanland Conservation Initiative Spatial

Data Report. Botanical Society of South Africa, Kistenbosch, South Africa

MARSH, A, DESMET, P & OOSTHUYSEN, E (2009). Namakwa District Municipality Biodiversity
Sector Plan, Version 2, February 2009. Northern Cape Province Department of Tourism,

Environment & Conservation (DTEC), Directorate: Policy Coordination and Environmental
Planning, Springbok.
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Appendix 4: Specialist Declaration of Independence

L Philip Desmet.......ccccceevvviiiveeennnn. , as the appointed independent specialist, in terms of
the 2014 EIA Regulations, hereby declare that I:

e |actas the independent specialist in this application;

e | perform the work relating to the application in an objective manner, even if this results
in views and findings that are not favourable to the applicant;

e Regard the information contained in this report as it relates to my specialist input/study
to be true and correct, and do not have and will not have any financial interest in the
undertaking of the activity, other than remuneration for work performed in terms of the
NEMA, the Environmental Impact Assessment Regulations, 2014 as amended and any
specific environmental management Act;

e | declare that there are no circumstances that may compromise my objectivity in
performing such work;

e | have expertise in conducting the specialist report relevant to this application, including
knowledge of the Act, Regulations and any guidelines that have relevance to the
proposed activity;

e | will comply with the Act, Regulations and all other applicable legislation;

e | have no, and will not engage in, conflicting interests in the undertaking of the activity;

e | have no vested interest in the proposed activity proceeding;

e | undertake to disclose to the applicant and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing - any decision to be taken with respect to the application by the competent
authority; and - the objectivity of any report, plan or document to be prepared by myself
for submission to the competent authority;

e | have ensured that information containing all relevant facts in respect of the specialist
input/study was distributed or made available to interested and affected parties and the
public and that participation by interested and affected parties was facilitated in such a
manner that all interested and affected parties were provided with a reasonable
opportunity to participate and to provide comments on the specialist input/study;

e | have ensured that the comments of all interested and affected parties on the specialist
input/study were considered, recorded and submitted to the competent authority in
respect of the application;

e All the particulars furnished by me in this specialist input/study are true and correct; and
| realise that a false declaration is an offence in terms of regulation 48 and is punishable
in terms of section 24F of the Act.

-~

2

Signature of the specialist: ‘/5 b
Name of Specialist: Philip Desmet
Date: 9 March 2022
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Distribution List

1 x electronic copy Gemsberg Zinc Mine
1 x electronic copy to SharePoint Site

1 x electronic copy to projectreports@golder.co.za

DETAILS OF THE SPECIALIST

Table 1: Details of specialist

Specialist Information

Name:

Aisling Dower

Phone number:

+27 11 254 4802

Email:

aisling.dower@wsp.com

SACNASP Registration Number

114477/15

Curriculum vitae:

See Appendix A

Declaration of Independence by Specialist

I, Aisling Dower declare that | —

= Act as the independent specialist for the undertaking of a specialist section for the proposed project.

= Do not have and will not have any financial interest in the undertaking of the activity, other than

remuneration for work performed;

= Do not have nor will have a vested interest in the proposed activity proceeding;

= Have no, and will not engage in, conflicting interests in the undertaking of the activity;

m  Undertake to disclose, to the competent authority, any information that have or may have the potential to
influence the decision of the competent authority or the objectivity of any report, plan, or document.

Aisling Dower

\\\I) GOLDER



20 April 2022 21466019-

Table of Contents

1.0 INTRODUGCGTION .....ccoiiiiieiieieeeeee e e eeseessmesesesensseseesseemesamesamssanseeaeee e easeeeamesanssenseansesnesanesanssanssensessensenans 1
1.1 PUIPOSE Of thE FEPOIT ... ..t e e et e e e e e e e e et e e e e e e e e s aesnnareeeeaaeeeanns 1
2.0 PROPOSED DEVELOPMENT ........cotooietrateaseesseesssrssssasssasssesssessmessmssassssssasssssssesssessssssnsasnsasnsessessnssanessnses 1
21 New potable water PIPEIINE ... ... et e e e e e e e e e e e e e e 1
2.2 Expansion of dangerous goods storage facilities ............cceeeviieiiiiiiiiiiie e 1
23 ALY o V=T =3 o] o SRR 2
24 Refined layout for the waste rock dump and quartzite rock dump/berm ...........ccccccoeiiiiiiiiineeenn. 2
2.5 Crusher and Coarse Ore Stockpile for Plant Phase 2 ............oooviiiiiiiiiiiiie e 2
3.0 METHODOLOGY .....cciieieieierceramesanssesssesesssesaseesseessssssssasssasssesssesanesanssassssssasssesssesseessssssnsssnsasnsesasessnssanessnses 1
3.1 STUAY AT ...t a e rh et e e e a b et e e e ah bt e e e e bttt e e e aab e e e e e anbe e e e e aabe e e e e anreeeeaa 1
3.2 Site Sensitivity VErifiCation ..........cooiiii i 1
3.3 Study Assumptions and LImItations ...........cooiiiiii e 2
3.31 Data used for Specialist ASSESSMENTS .......oooiiiiiii e e e 2
3.3.2 Assumptions, uncertainties, or gaps in KNOWIEAGE.........ccuvvveiiieiiiiiiieeee e 2
4.0 TERRESTRIAL ANIMAL SPECIES.........cooioeiieierrerreseesseesseesseessssssssssssssssessessmessnssessssssssssssssessssssnsssnsssnes 2
411 1Y = o T aF= PP TP PRP 3
41.2 BT ..ttt bt n e 4
4.1.3 [ (=14 0= (o] 7= TU] o F= PRSP 5
5.0 MOTIVATION FOR SUBMISSION OF A COMPLIANCE STATEMENT ... 6
6.0 PROPOSED IMPACT MANAGEMENT ACTIONS.........ccooiiirrir s s s s s s 6
7.0 MONITORING REQUIREMENTS ........oocoiiiireierersseraesreeresseesssessmessmssess s s s e ss e e s e essssssnsssssasssesssesnssanessnees 6
TABLES
Table 1: Details Of SPECIAIIST........couiiiii e et b e st be e e sabe e e beeenneeas [
Table 2: Confirmed/expected mammal species in Gamsberg MRA (3FOXES, 2020; GroundTruth, 2013;
F N o Lo =T T 1S RSO RR 3
Table 3: Bird species confirmed in MRA (BFOXES, 2017 ) ....oiiiiiiiiiiie e 4
Table 4: Reptile species of conservation concern confirmed/potentially occurring in the MRA..........ccceineee. 5
FIGURES

\\\I) GOLDER



20 April 2022 21466019-

Figure 1: Gamsberg LOCAILY IMaAP ........oeiiiiiieeiiiiie ettt ettt e e e st e e e et e e e e ente e e e esreeeeenneeeeennnes 3
Figure 2: Existing infrastruCture ... Error! Bookmark not defined.
Figure 3: Proposed iNfrastrUCture OVEIVIEW............ooiiiiiiiiiie ettt s 4
Figure 4: Proposed infrastructure - crater area detall..............oocuviieiiii i 5
Figure 5: Proposed infrastructure - plant and storage area detail.............ccccooovii i 6
Figure 6: Map of relative animal species theme sensitivity for Gamsberg MRA ..........ccoiii i 1

APPENDICES

APPENDIX A
Specialist CV

\\\I) GOLDER ii



20 April 2022 21466019-

1.0 INTRODUCTION

Black Mountain Mining (Pty) Ltd. (BMM), a subsidiary of Vedanta Zinc International (VZI), operates the Black
Mountain Complex consisting of the underground Black Mountain Mine operations, Deeps and Swartberg, and
the opencast Gamsberg Zinc Mine. Gamsberg Zinc Mine came into operation in June 2016 and mines
approximately 4 million tonnes per annum (mtpa) and produces 250-300 tpa of zinc concentrate per annum.

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine, the
conditions of which are set out in the 2013 EMPr (ERM, 2013), the 2016 EMPr update (SRK, 2016), and the
offset agreement (2014). Furthermore, a permitting process was recently completed for the Gamsberg
Smelter in 2020. The mine currently requires further environmental related applications to authorise additional
activities that are required for ongoing operations and which were not included in the previous authorisations,
and authorise changes required in infrastructure layout as a result of optimised planning. These activities
require an Environmental Authorisation (EA) as contemplated under Section 24 of the National Environmental
Management Act, 1998 (Act 107 of 1998) (NEMA) (as amended).

Golder Associates Africa (Pty) (Ltd) (Golder) was appointed to undertake the necessary ecological baseline
surveys and impact assessment reports, in support of the environmental regulatory process required to
authorise development related activities.

1.1 Purpose of the report

This report describes the outcomes of the site sensitivity verification of the potential environmental sensitivity of
the site under consideration for proposed development (as described in Section 2.0), and describes the animal
species baseline of the study area in accordance with the gazetted requirements for a Terrestrial Animal Species
Compliance statement. This report forms an appendix to the overarching Terrestrial Biodiversity Specialist
Assessment, and will be submitted together with that report as part of the application for Environmental
Authorisation, in accordance with the requirements of the Environmental Impact Assessment Regulations.

2.0 PROPOSED DEVELOPMENT

The proposed infrastructure that are the subject of the current application process are illustrated in Figure 2,
Figure 3 and Figure 4, and described in the following sections.

21 New potable water pipeline

A new above-ground potable water pipeline is proposed to run from the Horseshoe dam to the processing plant.
This pipeline will be developed in an existing servitude already use for pipelines transporting water from
Sedibeng Water to the mine. The location where the pipeline is proposed to be developed has already been
cleared of vegetation as it is within a road reserve. The proposed pipeline will be installed above-ground and
will have an inside diameter of 400 mm, an outside diameter of 460 mm, a throughput of 460 ma/hour and will
be approximately 7 km in length. The entire pipeline will belong to Gamsberg Mine.

2.2 Expansion of dangerous goods storage facilities

To support the ongoing operations at Gamsberg Mine, an increase in storage capacity will be required for the
following dangerous goods storage facilities:

m Fuel storage capacity which is proposed to increase from 600 m3zto 1 200 ms.

= Emulsion storage is proposed to be increased from 2 x 85t silos and 2 x 50t silos to 2 x 100t and 2 x 200t
silos respectively.

WS|) GOLDER 1
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2.3 River diversion

To minimise pollution from the waste rock dump, ROM pad and crushers and conveyer infrastructure
associated with the phase 1 and 2 plant infrastructure, it is proposed that the ephemeral riverbed that passes
between the processing plant and the mining operations, be altered.

The diversion will include the construction of an attenuation weir, diversion berms, two above-ground pipelines
for conveying any upstream runoff past the impacted area (processing plant and the mining operations) and
an energy dispersion outlet structure. The altered section will be approximately 1.5 km in length.

The alteration will be in place for the duration of the operational phase of the mine and will be rehabilitated
during the decommissioning and closure phase.

2.4 Refined layout for the waste rock dump and quartzite rock
dump/berm

A waste rock dump facility, with a capacity to store 1.5 billion tons of waste rock on an area of 490 ha, is
approved in the Environmental and Social Impact Assessment Report for the Gamsberg Zinc Mine and
Associated Infrastructure in the Northern Cape (ERM, 2013).

In addition to the main waste rock dump facility and in order to mitigate the impacts on biodiversity as a result
of the basin/crater mining activities, it was recommended that a rock dump / berm, comprising only quartzite
rock, be designed and constructed to shield the remainder of the basin / crater from mining activities. It is
detailed in the Environmental Management Programme for the Gamsberg Zinc Mine and Associated
Infrastructure in the Northern Cape (ERM 2013), that the berm should be constructed to the same elevation as
the plateau comprising a non-acid leaching rock core and a quartzite rock outer layer. It is further stated that
the placement of the barrier must be defined with input from a qualified botanist and the engineering team prior
to the placement of the rock.

The Gamsberg Mine engineering team has refined the layout of the current waste rock to optimise the placement
of waste rock and to avoid current mine infrastructure and to ensure safe operation of the facility. The updated
waste rock dump layout is based on the storage capacity and footprint as approved in the 2013 EIA and EMPr.

2.5 Crusher and Coarse Ore Stockpile for Plant Phase 2

The 2013 EIA states that the full production capacity of the mine will be 10 Mtpa ore. This capacity will be
reached in a modular approach following the mine ramp up plan as described in the report. It is stated that the
current concentrator plant will be ramped up in three modules to full capacity. It is indicated that the three phases
of the concentrator plant will each consist of a concentrator stream with supporting utility and supporting
infrastructure.

An amended concentrator plant boundary and shortened conveyor route was approved in the Gamsberg Mine
Environmental Management Programme Amendment (SRK, 2016). The information was presented at a high
level and did not differentiate between the infrastructure components required for the three plant modules.

The Gamsberg Mine engineering team has defined the phase 2 plant components in preparation for
construction. The updated conveyor and phase 2 concentrator plant layout will be included in the Basic
Assessment Report.
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Figure 1: Gamsberg Locality Map
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Figure 4: Proposed infrastructure - plant and storage area detail
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