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ENVIRONMENTAL MANAGEMENT ACT, 1998 AND THE NATIONAL ENVIRONMENTAL
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1. IMPORTANT NOTICE

In terms of the Mineral and Petroleum Resources Development Act (Act 28 of 2002 as amended), the Minister
must grant a prospecting or mining right if among others the mining “will not result in unacceptable pollution,
ecological degradation or damage to the environment”.

Unless an Environmental Authorisation can be granted following the evaluation of an Environmental Impact
Assessment and an Environmental Management Programme report in terms of the National Environmental
Management Act (Act 107 of 1998) (NEMA), it cannot be concluded that the said activities will not result in
unacceptable pollution, ecological degradation or damage to the environment.

In terms of section 16(3)(b) of the EIA Regulations, 2014, any report submitted as part of an application must be
prepared in a format that may be determined by the Competent Authority and in terms of section 17 (1) (c) the
competent Authority must check whether the application has taken into account any minimum requirements
applicable or instructions or guidance provided by the competent authority to the submission of applications.

It is therefore an instruction that the prescribed reports required in respect of applications for an environmental
authorisation for listed activities triggered by an application for a right or a permit are submitted in the exact format
of, and provide all the information required in terms of, this template. Furthermore, please be advised that failure
to submit the information required in the format provided in this template will be regarded as a failure to meet the
requirements of the Regulation and will lead to the Environmental Authorisation being refused.

It is furthermore an instruction that the Environmental Assessment Practitioner must process and interpret
his/her research and analysis and use the findings thereof to compile the information required herein. (Unprocessed
supporting information may be attached as appendices). The EAP must ensure that the information required is
placed correctly in the relevant sections of the Report, in the order, and under the provided headings as set out
below, and ensure that the report is not cluttered with un- interpreted information and that it unambiguously
represents the interpretation of the applicant.

2. OBJECTIVE OF THE BASIC ASSESSMENT PROCESS

The objective of the basic assessment process is to, through a consultative process—

a) determine the policy and legislative context within which the proposed activity is located and how the activity
complies with and responds to the policy and legislative context;

b) identify the alternatives considered, including the activity, location, and technology alternatives;

c) describe the need and desirability of the proposed alternatives,

d) through the undertaking of an impact and risk assessment process inclusive of cumulative impacts which
focused on determining the geographical, physical, biological, social, economic, heritage, and cultural
sensitivity of the sites and locations within sites and the risk of impact of the proposed activity and technology
alternatives on these aspects to determine:

(i) the nature, significance, consequence, extent, duration, and probability of the impacts occurring to;

and

(i)  the degree to which these impacts—
(aa) can be reversed;
(bb) may cause irreplaceable loss of resources; and
(cc) can be managed, avoided or mitigated,;

e) through a ranking of the site sensitivities and possible impacts the activity and technology alternatives will
impose on the sites and location identified through the life of the activity to—
(i) identify and motivate a preferred site, activity and technology alternative;
(i) identify suitable measures to manage, avoid or mitigate identified impacts; and
(iii) identify residual risks that need to be managed and monitored.
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Purpose of this Document

Black Mountain Mining (Pty) Ltd. (BMM), a subsidiary of Vedanta Zinc International (VZI), operates
the Black Mountain Complex cluster consisting of the underground Black Mountain Mine operations,
namely Deeps and Swartberg, and the opencast Gamsberg Zinc Mine. The Black Mountain Mine
complex mines zinc, lead, silver and copper and hoists 1.7 million tonnes (mt) of ore a year with a
current production capacity of 90 000 tonnes per annum (tpa) metal-in-concentrate.

The 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.

The mine is situated in the Namakwa District, Northern Cape, approximately 120 km east of
Springbok and approximately 270 km from Upington, between the towns of Aggeneys and Pofadder.
The Gamsberg Zinc 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.

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine.
Furthermore, an environmental regulatory process was recently completed for the proposed
Gamsberg Smelter in 2020.

The mine currently requires further environmental related applications for additional activities that
are required for optimisation of ongoing operations. 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), now a member of WSP, an independent environmental
assessment practitioner, was appointed by Gamsberg Zinc Mine to conduct the required
environmental authorisation and water use licensing processes for the proposed project.

In terms of the Environmental Impact Assessment (EIA) Regulations (2014, as amended) GN R.324
— GN R.327, Gamsberg Zinc Mine must submit an application for Environmental Authorisation (EA)
to the Department of Mineral Resources and Energy (DMRE), supported by a Basic Assessment
process, which entails the compilation of a Basic Assessment Report (BAR) and an Environmental
Management Programme (EMPr), which describes how the environmental impacts of the proposed
infrastructure and activities will be managed and mitigated.

The proposed infrastructure and activities will also require a Water Use Licence (WUL) and an
Integrated Water and Waste Management Plan (IWWMP), and an amendment to the mine’s
Atmospheric Emission Licence (AEL). The applications will be submitted to the Department of Water
and Sanitation (DWS), and the Namakwa District Municipality, respectively.

The draft BAR is now available for public review, to provide interested and affected parties (I&APs)
with an opportunity to comment on the proposed project.

The due date for comment on this draft BAR is Monday, 27 June 2022. Comments received during
the public review period will be acknowledged and recorded in the final BAR and EMPr, that will be
submitted to the competent authority, the DMRE, for decision-making.

MEMBER OF WSP
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PUBLIC REVIEW OF THE DRAFT BASIC ASSESSMENT REPORT

The draft Basic Assessment Report is available for comment for a period of 30 days from Friday, 27 May
2022 until Monday, 27 June 2022 at the public places listed in the table below. The report can also be
downloaded from Golder’s website: https://www.golder.com/global-locations/africa/south-africa-public-documents/.

Pofadder Library, Loop Straat, Pofadder 054 933 0221

Aggeneys Library, Havelock Avenue, Aggeneys 054 983 2551

Pella Library, 129 Cathedral Street, Pella 054 971 0174

Khai-Ma Municipality/Sending (Onseepkans), R C Mission 054 933 1000

Black Mountain Mining, 1 Penge Road, Aggeneys 054 983 9373

Golder Associates Africa, Midrand (011) 254 4800

https://www.golder.com/global-
locations/africa/south-africa-public-documents/

The Golder Associates Africa website

https://vedanta-
zincinternational.com/sustainability/reports/

The Vedanta Zinc International website

OPPORTUNITIES FOR PUBLIC REVIEW

Stakeholders who wished to comment on the draft Basic Assessment Report could do so in any of the
following ways:

m  Completing the comment sheet enclosed with this report.
m Additional written submissions.

m  Comment by e-mail, fax or telephone.

THE DUE DATE FOR COMMENT ON THE DRAFT BASIC ASSESSMENT REPORT
IS MONDAY, 27 JUNE 2022.
Comments may be submitted to the Golder Public Participation Office for the duration of the Basic
Assessment process:

Golder Associates Africa (Pty) Ltd
P O Box 6001, HALFWAY HOUSE, 1685
Tel: (011) 254 4800

Fax: 086 582 1561

Email: gld.pp@wsp.com
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EXECUTIVE SUMMARY
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, namely
Deeps and Swartberg, and the opencast Gamsberg Zinc Mine, hereafter referred to as Gamsberg Zinc
Mine. The Black Mountain Mine complex mines zinc, lead, silver and copper and hoists
1.7 million tonnes (mt) of ore a year with a current production capacity of 90 000 tonnes per annum
(tpa) metal-in-concentrate.

The 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.

The mine is situated in the Namakwa District, Northern Cape, approximately 120 km east of Springbok
and approximately 270 km from Upington, between the towns of Aggeneys and Pofadder. The
Gamsberg Zinc 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.

Gamsberg Zinc Mine obtained approval for a 10 million ton per annum open pit zinc mine under the
National Environmental Management Act, 1998 (Act 107 of 1998) (NEMA) (as amended) during 2013.
It included approval for a concentrator plant and associated infrastructure, mining workshops and a
tailings storage facility.

The open pit was developed in 2016 and the plant (phase 1) was constructed and commissioned in
2019. The initial mine and infrastructure development, referred to as phase 1, resulted in an operation
capable of processing 4.8 million tons per annum.

BMM now wishes to commence with the implementation of the second phase, referred to as phase 2,
which entails the construction of the second stream of the concentrator plant and expanding the tailings
storage facility to the full authorised footprint.

To ensure realisation of the full capacity of the approved 10 million ton mine, an environmental
authorisation is required for additional infrastructure to improve the efficiency of the mining operations.

Expanding the mine to the fully authorised capacity will realise the full social and financial benefit as
indicated in the original EIA (ERM, 2013) for the Gamsberg Zinc Mine.

Proposed Infrastructure Developments

To commence with the implementation of phase 2 of the mine development, that will bring Gamsberg
Zinc Mine closer to the approved 10 million ton per annum production rate, BMM requires additional
infrastructure not approved under previously issued environmental authorisations (EAs). BMM is
proposing to construct the following additional infrastructure (Figure 1):

m Installation of a new above-ground potable water pipeline is proposed to run from the existing
Horseshoe dam (Sedibeng Water) 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.

m  Expansion of the existing fuel and emulsion storage facilities. These facilities will be on surface
and will located adjacent to the current fuel and emulsion storage facilities on site.

m Diversion of the ephemeral riverbed in proximity to the waste rock dump, ROM pad, and crusher
and conveyer infrastructure associated with the phase 1 and 2 plant infrastructure. The diversion

MEMBER OF WSP
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will entail 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.

m Implementation of layout changes to the following approved infrastructure:

= Refined layout for the waste rock dump and quartzite rock dump/berm (also referred to as
Crater dump).

= Crusher and coarse ore stockpile for phase 2 of the concentrator plant.

Authorisation Process

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine.
Furthermore, an environmental regulatory process was recently completed for the Gamsberg Smelter
in 2020. The mine currently requires further environmental related authorisations for additional activities
that are required for optimisation of ongoing operations.

In terms of the National Environmental Management Act 107 of 1998 (NEMA) (as amended) and the
Environmental Impact Assessment Regulations, 2014 (as amended), Gamsberg Zinc Mine is required
to undertake a Basic Assessment Process and submit a Basic Assessment Report (BAR) and
Environmental Management Programme (EMPr), which describes the potential environmental impacts
of the proposed additional infrastructure and activities and how they will be mitigated and managed, to
the competent authority for decision making. The competent authority responsible for the decision on
whether to grant environmental authorisation (or not) is the Northern Cape Department of Mineral
Resources and Energy (DMRE).

Gamsberg Mine also intends to submit an application for water use authorisation to the Department of
Water and Sanitation (DWS) for water uses as specified in section 21(c) and (i) of the NWA. These
water uses include:

m  Section 21 (c) impeding or diverting the flow of water in a watercourse.
m  Section 21 (i) altering the bed, banks, course or characteristics of a watercourse.

Additional to the water use licence application, Gamsberg Zinc Mine also intend to submit an AEL for
the fuel storage capacity on site which is proposed to increase from 600 m3 to 1 200 m?, thus triggering
Category 2 (Petroleum Industry, the production of gaseous and liquid fuels as well as petrochemicals
from crude oil, coal, gas or biomass), Subcategory 2.4 for Storage and Handling of Petroleum Products.
This pertains to all permanent immobile liquid storage facilities at a single site with a combined storage
capacity of greater than 1 000 m3.

Gamsberg Mine has appointed Golder Associates Africa (Pty) Ltd (Golder), now a member of WSP, an
independent environmental assessment practitioner, to undertake the environmental authorisation
process as well as the applications for a water use licence and AEL.

MEMBER OF WSP
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Figure 1: Location of existing and proposed additional infrastructure in relation to the existing Gamsberg Zinc Mine.
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Summary of key findings of the Environmental Impact Assessment

The key findings of the impact assessment studies are as follows:

Air Quality

Baseline

Existing sources of air pollution within the regional area include:
m  Agricultural activities.

m  Mining activities.

m Vehicle emissions.

Results from dust fallout monitoring indicate that dust fallout rates at sensitive receptors adjacent to the mine
are compliant with the National Dust Control Regulations. Ambient PM1o sampling undertaken at the site during
2018 and 2019 indicated that ambient daily PM1o concentrations were below the daily National Ambient Air
Quality Standards (NAAQS) of PM1o for all sampling points. However, sampling at Gamsberg Mining Offices,
Aggeneys High School, South Village, and Gamsberg Camp exceeded the NAAQS more than four times per
annum.

A sampling campaign conducted in 2009 at ten locations indicated that:

m  Ambient SOz concentrations for June and September 2009 were well below the daily NAAQS of 125 ug/m?
for all sampling points; and

m  NOzconcentrations were below the hourly NAAQS of 200 pg/m?3 for both the June and September 2009
sampling periods.

Modelling results

Dust fallout, PM2.5, PM10o and VOCs will be emitted into the atmosphere as a result of the proposed Gamsberg
Zinc Mine project associated with the operation of the crusher, ore stockpile and additional fuel storage on site.
As such, dispersion modelling was conducted for dust fallout, PM2s, PM1o and VOCs. The results of the
dispersion modelling can be summarised as follows:

m Dust fallout levels:

= The highest predicted off-site dust fallout rate of 0.07 mg/m?/day is well below the Residential Dust
Control Regulations of 600 mg/m?/day.

= Predicted dust fallout rate is well below the Residential Dust Control Regulations at all sensitive
receptors.

= The background dust fallout rates are below the Residential Dust Control Regulations of
600 mg/m?/day beyond the Gamsberg boundary. As such, with the minimal increase of the expansion,
cumulative impacts are also expected to be below the Residential Dust Control Regulations.

] Particulate matter concentrations:

® The highest predicted off-site P99 24-hour average and annual average PM1o and PM2.s concentrations
are below their PM1o and PM2s NAAQS.
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= Predicted PM1icand PMzsconcentrations are also below their NAAQS for PM10 and PMzs at all sensitive
receptors for all assessment periods.

= The background PM+oand PM2sconcentrations are below their relevant NAAQS beyond the Gamsberg
Zinc Mine boundary. As such, with the low increase associated with the expansion, cumulative impacts
are also expected to be below the NAAQS.

m VOC concentrations:

= The highest predicted offsite annual average VOC concentrations for both scenarios (existing VOC
concentrations, and existing VOC concentrations in addition to those predicated to be generated by
the proposed infrastructure) are well below the annual average benzene NAAQS of 5 pug/m3.

= Predicted annual average VOC concentrations for both scenarios are below the annual average CsHs
NAAQS at all surrounding sensitive receptors.

= VOC cumulative impacts will therefore be insignificant/minimal.

Construction phase key impacts

The degeneration of the ambient air quality due to increased nuisance dust and fine particulate levels is likely
to occur as a result of land clearing, ground excavation and materials handling activities (tipping, loading and
offloading) associated with the construction of the additional infrastructure. Daily dust emissions will vary
according to the level of activity, the type of operation and the meteorological conditions. The construction phase
impacts may be intense but will be short-lived and largely limited to the immediate vicinity of the activity. Elevated
ambient dust concentrations are generally considered to be a nuisance, however, health impacts such as
allergic inflammatory reactions, nasal congestion, and respiratory problems may be triggered in vulnerable
individuals.

The impact on air quality on sensitive receptors during the construction phase is anticipated to be moderate,
however, with the implementation of suitable mitigation measures, such as dust suppression, impact
significance can be reduced to low.

Operational phase key impacts

Dust fallout, PM2.5, PM10oand VOCs will be emitted into the atmosphere as a result of the proposed Gamsberg
Zinc Mine project changes associated with the operation of the crusher, ore stockpile and additional fuel storage
on site. The overall impact on air quality on sensitive residential receptors during the operational phase, after
mitigation measures have been implemented, is anticipated to be low.

Decommissioning phase key impacts

Decommissioning of the infrastructure will result in dust and fine particulate emissions associated with land
clearing and materials/waste loading and offloading. This impact however, after mitigation, is anticipated to be
low.
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o MEMBER OF WSP



May 2022 21466019-352382-6

Soils, Land Use and Land Capability

Baseline

The area surrounding Gamsberg Zinc Mine is mostly privately owned and used for extensive, low-intensity small
stock farming. The area is unsuitable for crop production due to the dry climate and low rainfall and therefore
livestock farming is the dominant form of land use in the region.

The Gamsberg Zinc Mine area is described as being characterised by extensive peneplain’. The soils present
in the peneplain are predominantly shallow and stony. However, soils found within the Inselberg (isolated
mountain associated with area), are characterised with boulder and stony scree slope soils. The scarps and
crest of the inselberg are characterised with bare rocks, while the Gamsberg Basin itself is characterised with
shallow gravelly soils.

The proposed project area falls within the existing Gamsberg mining right area except for a short section of the
proposed potable water pipeline that will be constructed within an existing pipeline servitude. Therefore, no
agricultural land will be transformed for this project. Impacts of moderate significance as a result of soil
compaction, change in surface profile, and change in land capability have been identified for the construction
phase.

Construction phase key impacts

Soils will be stripped and stockpiled, where possible, during the construction of the proposed infrastructure. With
the expected soil degradation in the stockpiles occurring, a decline in the overall soil quality and health, may
hinder the soil suitability for the end land use during rehabilitation. It is recommended that a site-specific soil
management plan be developed prior to commencement of soil stripping.

Operational phase key impacts

The key potential (moderate) impact on soil during the operational phase could result from spills/leaks from the
additional fuel and emulsion storage facilities. It will be essential to place these facilities in suitably bunded
structures adequately designed to handle emergency events.

Biodiversity

Baseline

Biogeographically, the Gamsberg is considered the centre of this biogeographic region as it marks the boundary
between eastern and western floristic biogeographic groups within the Inselberg Region. 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.

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 Critical Biodiversity
Areas 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.

" A more or less level land surface produced by erosion over a long period, undisturbed by crustal movement.
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The watercourse that is situated within the study area is highly ephemeral and does not support surface water
flows or soil saturation hydroperiod that is long enough to sustain aquatic biodiversity, or wetland conditions.
As such, the system is not considered to support wetland or riparian habitat, and is best described as a typically
dry, highly ephemeral drainage area.

Construction phase key impacts

Key impacts on biodiversity during the construction phase includes direct loss and disturbance of natural habitat
and associated flora of Species of Conservation Concern (SCC), the potential establishment and spread of alien
and invasive species, injury and mortality of faunal SCC and loss and fragmentation of faunal habitats. By
restricting the construction activities to the development footprints and avoiding sensitive biodiversity features
and habitats, these impacts can be appropriately mitigated.

Operational phase key impacts

Indirect impacts from fugitive dust, spread of alien and invasive species and injury and mortality of faunal species
of conservation concern could result from ongoing operational activities. By implementing dust suppression,
regular alien and invasive species control and speed control, these impacts can be mitigated to an acceptable
level.

Decommissioning phase key impacts

Impact associated with the movement of vehicles during the decommissioning and rehabilitation activities,
similar to the construction phase, is expected to result in a residual impact of low significance.

Surface Water

Baseline

The Gamsberg Zinc Mine mining right area (MRA) is influenced by four quaternary catchments D81G, D82A,
B82B, and B82C. The D81G catchments drains into the Orange River and the D82C catchment is an interior
drainage basin that does not drain into another catchment. Most of the watercourses in the area are transient
but the small catchment area on top of the Gamsberg Zinc Mine contains a spring and can experience seasonal
flow.

Natural drainage patterns are poorly defined in the area and watercourses are ephemeral (water only flows after
heavy rainfall events). The drainage features of the area are characteristic of very dry areas where soil structures
are relict and not favourable to the formation of riparian soils. However, during extreme rainfall events, these
features become significant rivers and wetlands during a short period of time.

The most prominent watercourse is an ephemeral drainage line running parallel to the N14 at the base of the
Gamsberg Inselberg. There is a spring within the Gamsberg Inselberg which can experience seasonal to
perennial flows.

The results of the 2021 surface water monitoring campaign indicated that all parameters were within the limits
of the South African National Standards (SANS) for drinking water (SANS 241: 2015).

Construction phase key impacts

Soil stripping, stockpiling, excavations of the attenuation weir and pipeline trenches, and construction of berms
may result in loss of soils through erosion, particularly for topsoil stockpiles with unvegetated steep slopes,
resulting in increased sedimentation to water resources. No additional impacts are anticipated as a result of the
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new potable water pipeline crossing drainage lines, as the pipeline will be coupled to existing pipe bridges within
the existing pipeline servitude.

Contaminants from areas in which business partner vehicles and equipment are housed, as well as from the
areas in which the construction vehicles and equipment are being used, will include hydrocarbons that are
spilled or leaked during use.

The overall impact on the downstream water resources during the construction phase, after mitigation measures
have been implemented, is anticipated to be low.

Operational phase key impacts

The stormwater design will be such that clean water will be diverted around the site to the tributaries, and it is
likely that there will be increased flows because of the hardened surface. Furthermore, erosion may occur at
the end of the channels over time due to the high discharge velocities. The risk of sedimentation is directly linked
to the risk of erosion, as eroded soil particles will end up in nearby watercourses as sedimentation. The overall
impact on the downstream water resources during the operational phase is moderate but could be mitigated to
low, after mitigation measures such as regular inspections and maintenance have been implemented.

The attenuation weir associated with the proposed river diversion will be designed to comply with GN 704, which
will include the operation of the weir with a freeboard of 0.8m by discharging and evaporating the water. The
likelihood of overflow from the attenuation weir is therefore low. Should an incident occur, however, the
magnitude is likely to be low to moderate, depending on the quantity of the water at the time; the duration would
be short-term or immediate and the scale would be local, or limited to the site only. This impact can be mitigated
to low, should suitable mitigation measures be implemented, such as installing the weir in line with the
requirements of regulation GN 704 so that it can contain a 1: 50 flood event.

In the event of spill or leak from the additional fuel and emulsion storage facilities, there is a possibility that
surface water resources are contaminated. This impact is of moderate significance but can be reduced to low,
provided the facilities are placed in suitably bunded structures adequately designed to handle emergency
events.

Decommissioning phase impacts

Similarly, to the construction phase, the runoff during the rehabilitation (decommissioning/ closure) phase may
contain contaminants. In addition, soil compaction to reshape the landform may cause increased runoff which
may still contain higher concentrations of contaminants and sediment.

Spillage of chemical solutions during the dismantling of plant equipment, pipelines and channels which were in
contact with chemicals solution may contaminate the soils; Spillage of diesel, oils, and greases from the
dismantled plant equipment, resulting in hydrocarbon contamination of exposed soils.

Furthermore, erosion and sedimentation of downstream resources is possible in this phase. This will be due to
areas around the weir that will not be adequately revegetated.

The magnitude is therefore rated as moderate, with a medium-term duration, on a local scale. The probability
is medium with the resultant impact significance of the runoff during rehabilitation expected to be moderate.
This impact could however be mitigated to be low, with the implementation of suitable mitigation measures.
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Groundwater

Baseline
The groundwater baseline environment can be summarised as follows:

m No regional aquifers are developed in the area and groundwater occurs mainly in secondary fractured-
rock aquifers. It is further stated that primary weathered zone aquifers are rare and localized because soils
are thinly developed.

m Highly permeable scree, talus and intensively weathered bedrock occur to a depth of 20 to 30 m. This zone
is, however, thought to be of restricted extent with limited groundwater potential, due to low rainfall and
runoff with a high evaporation rate resulting in very low and sporadic recharge.

m The highly fractured and weathered hard rock terrain of the white quartzite unit, the schist, and the gneiss,
are considered to be water-bearing units, or secondary fractured-rock aquifers. The primary control on
permeability is taken as structures and weathering (related to depth from surface), rather than rock type,
appreciating that unweathered units at depth can also be water bearing, and that fracturing around major
faults will increase hydraulic conductivity.

m The average groundwater levels measured during 2007, 2010, and 2013 hydrocensus investigations were
31.7 metres below ground level (mbgl), 28.1 mbgl, and 29.4 mbgl respectively. The groundwater levels
ranged between artesian conditions and 178.8 mbgl.

m In general, water levels in the Gamsberg area mimic the surface topography (based on April 2019
measured groundwater levels); groundwater flow is radially to the northeast and southwest away from the
Gamsberg Inselberg.

m The mine currently has an existing groundwater monitoring network, which consists of 22 “farm” boreholes
on surrounding privately-owned farm areas and 31 mine property boreholes. Quarterly monitoring results
for November 2017 to April 2019 concluded that there was no indication of pollution emanating from the
mine that could affect the groundwater quality of the surrounding farm boreholes.

Key impacts

Due to the nature of the proposed activities associated with this project, no additional groundwater impacts are
anticipated, over and above those already assessed as part of the original EIA for the mining development.

Cultural Heritage Resources

Baseline

Phase 1 heritage impact assessment was conducted for the proposed development footprints. The results of
the assessment revealed three sites of cultural heritage interest.

The first site identified is represented by a single Middle Stone Age (MSA) / Late Stone Age (LSA) flake tool
(scraper) in the vicinity of the pit, where the proposed quartzite rock dump/berm will be located. No other tools
were observed in the area. The second site (find) is located outside of the direct development footprint of the
refined waste rock dump footprint area. The site is represented by a small scatter of ostrich eggshell (OES)
fragments. The third site is represented by a single piece of undecorated ceramic (pottery), which was found
outside of the footprint of the refined waste rock dump footprint area and will therefore not be impacted.
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Only one of the three sites / finds are located within the direct area of impact. The MSA/LSA flake tool, found
in the area of the pit and proposed location for the quartzite rock dump/berm, is likely a single or part of a small
scatter of stone tools that are not primary context and therefore is of low significance.

Key impacts

The construction, operational and decommissioning phases will likely have no impact on cultural heritage
resources, however, it is always possible that heritage resources could be unearthed when excavations are
being undertaken. If a heritage resource is revealed during the development of the project, impact significance
is considered to be moderate, but could be mitigated to low, should the chance find procedure be appropriately
implemented.

Palaeontological Resources

Baseline

A Phase | Palaeontology Impact Assessment (PIA) was conducted for the project. The results of the assessment
did not reveal the presence of any fossils in the study area.

Key impacts

There are no known palaeontological resources within the mine-affected area, but the possibility of unearthing
buried resources during construction cannot be ruled out. Should a fossil be revealed during the development
of the project, impact significance is considered to be moderate, but could be mitigated to low, should the chance
find procedure be implemented.

Socio-economic

Baseline

Gamsberg Zinc Mine employs in excess of 1479 persons, operating as the largest private employer in the
Namakwa region, and Black Mountain Mining (Pty) Ltd has been stable employer for the last 30 years.
Approximately 80% of the employees are from the local area, with 62% from the Namakwa, Khai-Ma and Nama
Khoi municipal areas.

Black Mountain Mining (Pty) Ltd’s current contribution to the local service delivery and infrastructure in the area
includes:

m Residential accommodation to the majority of employees. Aggeneys currently houses the existing Black
Mountain Mine and Gamsberg Zinc Mine workforce of approximately 837 permanent employees and
approximately 830 sub-contractor staff. Additional accommodation is provided and secured in Pofadder
and Springbok.

m Basic service delivery to the town of Aggeneys. This includes monitoring of resources such as water,
energy as well as waste and waste recycling takes place continually to enable sustainable management
of resources by all the users.

m  Water infrastructure developed to provide potable water to Pofadder, Pella, Aggeneys and surrounding
farmers (approximately 1 200 people).

m Directly and indirectly supporting businesses and clubs by providing additional employment and non-mine
skills development and economic benefit to the area.
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In addition to the above, the Black Mountain Mine Social and Labour Plan (SLP) currently implement four
projects, affecting approximately 9 000 persons positively with a total spend of approximately R 16.5 million
over five years. This SLP will shortly reach the end of its 5-year period. BMM intends to implement another SLP,
similar to the current, which will also include a total spend on R 19.5 million over a 5-year period. This SLP will
continue to focus on primary health care, education and small, medium and micro enterprise (SMME)
development.

Key impacts

With the proposed additional infrastructure being developed as part of the existing Gamsberg Zinc Mine, the
socio-economic impacts will be centred around the continued economic and employment benefits to the existing
local and regional businesses and Gamsberg Zinc Mine employees. The additional infrastructure project will
not necessarily open up new job opportunities but will rather sustain current employment into the future. Some
nuisance impacts associated with dust and noise are likely to impact on residential sensitive receptors in the
area, however, these are anticipated to be low, and mostly felt during the construction phase.

Reasoned Opinion as to whether the Proposed Activity Should or Should not be
Authorised

Provided that all the environmental management measures, described in the EMPr are applied diligently, it is
expected that the proposed infrastructure will not result in any significant environmental impacts that cannot be
mitigated to acceptable levels.

An impact assessment was undertaken, supported by relevant specialist studies, to determine the impact of the
proposed infrastructure and associated activities on the environment. These studies have not identified any fatal
flows associated with the proposed project. Neither have any critical factors been identified which would warrant
the proposed activities not to proceed.

Not granting this authorisation, will impact on Gamsberg Zinc Mine’s ability to ramp up the production to full
capacity of the 10 million ton mine and thereby improve the efficiency of the mine.

Accordingly, it is the opinion of the environmental assessment practitioner that the application for environmental
authorisation, for the construction and operation of the additional infrastructure and associated activities as
described in this BA and EMPr report, should be granted, on the premise that:

m The project details in Section 3.2.1 remain unchanged.
m  The commitments in this BA and EMPr report are implemented, adhered to and audited.

Aspects for Inclusion as Conditions of Authorisation
General Conditions

Gamsberg Zinc Mine must:

m Implement all aspects of the EMPr in Section 19.5 of this document.

m  Comply with all relevant legislation at all times.

m  Undertake annual internal auditing of environmental performance and annual reporting to the DMRE.

m Undertake biennial external auditing of environmental performance and provide the DMRE with a copy of
the audit report.
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Site Specific Conditions

The following conditions must be complied with as per the EA:

Site-specific soil management plan must be developed prior to commencement of soil stripping.
Surface water quality measuring and monitoring should be conducted to build up a reliable database.

In the event that fossils and/or cultural heritage resources are unearthed during the development of the
infrastructure footprints, implement the chance find procedure.

Pipes associated with the proposed river diversion must be covered with soil to avoid ultraviolet (UV)
exposure and reduce any snaking effects caused by expansion and contraction.

An energy dissipator must be installed at the end of the discharge point of the trapezoidal channel
associated with the river diversion.

The existing mine biodiversity offset agreement must be revised to consider the fugitive dust footprint from
the updated 10 million ton per annum mine scenario as well as cumulative impacts associated with other
mining and development activities taking place around the Gamsberg area.

The revised setback lines need to be signed off by the DENC and other stakeholders and would likely be
provisional to agreement on the terms and quantum for a revised biodiversity offset agreement.

The crater dump/berm should be constructed using only quartzite rock overburden.

The northern side of the western waste rock dump should not extend beyond the 100-year floodline for the
watercourse.

Any management road track that is constructed on the northern based of the waste-rock dump berm must
have water diversion humps constructed every 50 m to avoid stream capture of the track.

>
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OPSOMMING
Inleiding

Black Mountain Mining (Edms.) Bpk. (BMM), 'n filiaal van Vedanta Zinc International (VZI), bedryf die Black
Mountain-kompleks wat bestaan uit die ondergrondse Black Mountain-mynbedrywighede, naamlik Deeps en
Swartberge, en die oopgroef Gamsberg Sinkmyn, hierna verwys as, Gamsberg Sinkmyn. Die Black Mountain
mynkompleks onthin sink, lood, silwer en koper en hys ongeveer 1,7 miljoen ton (mt) erts per jaar met 'n huidige
produksievermoé van 90 000 ton per jaar ( tpa ) metaal-in-konsentraat.

Die Gamsberg Sinkmyn het in Junie 2016 met produksie begin en ontgin ongeveer 4 miljoen ton per jaar en
produseer 250-300 tpa sinkkonsentraat per jaar.

Die myn is geleé in die Namakwa-distrik in die Noord-Kaap, ongeveer 120 km oos van Springbok en ongeveer
270 km vanaf Upington, tussen die dorpe Aggeneys en Pofadder . Die Gamsberg Sinkmyn is geleé oor drie
eiendomme, naamlik Gedeelte 1 van die plaas Bloemhoek 61, Gedeelte 1 van die plaas Gams 60 en Gedeelte
0 van plaas Aroams 57.

Gamsberg Sinkmyn het gedurende 2013 goedkeuring verkry vir 'n oopgroef-sinkmyn van 10 miljoen ton per jaar
kragtens die Nasionale Omgewingsbestuurswet, 1998 (Wet 107 van 1998) (NEMA) (soos gewysig). Dit sluit
goedkeuring in vir 'n konsentratoraanleg en gepaardgaande infrastruktuur soos mynwerkswinkels en 'n
uitskotstoorfasiliteit.

Die oopgroefis in 2016 ontwikkel en die aanleg (Fase 1) is in 2019 gebou en in gebruik geneem. Die aanvanklike
myn- en infrastruktuurontwikkeling, waarna verwys word as Fase 1, het gelei tot mynboubedrywihgede wat 4,8
miljoen ton per jaar kon verwerk.

BMM wil nou begin met die implementering van die tweede fase, waarna verwys word as Fase 2, wat die
konstruksie van die tweede stroom van die konsentratoraanleg en die uitbreiding van die uitskotstoorfasiliteit tot
die volle gemagtigde voetspoor behels.

Om die verwesenliking van die volle kapasiteit van die goedgekeurde 10 Miljoen ton myn te verseker, word
omgewingsmagtiging vereis vir bykomende infrastruktuur om die doeltreffendheid van die mynbedrywighede te
verbeter.

Die uitbreiding van die myn tot die ten volle gemagtigde kapasiteit sal die volle maatskaplike en finansiéle
voordeel realiseer soos aangedui in die oorspronklike Omgewingsimpakstudie (ERM, 2013) vir die Gamsberg
Sinkmyn.

Voorgestelde infrastruktuurontwikkelings

Om sodoende te begin met die implementering van Fase 2 van die myn- en infrstruktuurontwikkeling, wat
Gamsberg Sinkmyn nader aan die goedgekeurde 10 miljoen ton per jaar produksiekapasiteit sal bring, benodig
BMM addisionele infrastruktuur wat nie onder voorheen uitgereikte omgewingsmagtigings goedgekeur is nie.
BMM stel voor om die volgende bykomende infrastruktuur te bou (Figure 1):

m Die installering van 'n nuwe bogrondse drinkwaterpypleiding word voorgestel om vanaf die bestaande
“Horseshoe Dam” (Sedibeng Water) na die verwerkingsaanleg te loop. Hierdie pypleiding sal ontwikkel
word in 'n bestaande serwituut wat reeds gebruik word vir pypleidings wat water vanaf Sedibeng Water na
die myn vervoer.

m Uitbreiding van die bestaande brandstof- en emulsiebergingsfasiliteite. Hierdie fasiliteite sal bogronds
wees en sal langs die huidige brandstof- en emulsiebergingsfasiliteite op die terrein geleé wees.
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Figure 2: Ligging van die voorgestelde addisionele infrastruktuur ten opsigte van die bestaande Gamsberg Sinkmyn.
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m Omleiding van die niestandhoudende rivierbedding naby die uitskotstoorfasiliteit, ertsstoorfasiliteit, en
breker- en vervoerband-infrastruktuur, wat met die fase 1- en 2-aanleginfrastruktuur geassosieer word.
Die herleiding sal die konstruksie van 'n keerwal, grondwalle, twee bogrondse pypleidings en 'n
energieverspreidingsuitlaatstruktuur behels om enige stroomop afloopwater verby die geaffekteerde area
(verwerkingsaanleg en die mynbedrywighede ) te herlei. Die herleide gedeelte sal ongeveer 1,5 km lank
wees.

m Implementering van uitlegveranderinge aan die volgende goedgekeurde infrastruktuur:

= Hersiende uitleg vir die uitskotstoorfasiliteit en kwartsietrotshoop/keerwal (ook na verwys as
kraterhoop).

= Breker en growwe ertshoop vir fase 2 van die konsentratoraanleg.
Magtigingsproses

'n Aantal bestaande omgewingsverwante magtigings is in plek vir die Gamsberg Sinkmyn. Verder is 'n
omgewingsgoedkeuringsproses onlangs voltooi in 2020 vir die voorgestelde Gamsberg Smelter. Die myn
benodig tans verdere omgewingsgoedkeuring vir bykomende aktiwiteite wat nodig is vir die optimalisering van
deurlopende bedrywighede.

Ingevolge die NEMA en die Omgewingsimpakbepalingsregulasies, 2014 (soos gewysig), word van Gamsberg
Sinkmyn vereis om 'n Basiese Evalueringsproses te onderneem en 'n Basiese Evalueringsverslag in te dien en
Omgewingsbestuursprogram, wat die potensiéle omgewingsimpakte van die voorgestelde bykomende
infrastruktuur en aktiwiteite beskryf en hoe dit versag en bestuur sal word, aan die bevoegde owerheid vir
besluitheming. Die bevoegde owerheid verantwoordelik vir die besluit of omgewingsmagtiging toegestaan moet
word, is die Noord-Kaapse Departement van Minerale Bronne en Energie.

Gamsberg Sinkmyn beoog ook om 'n aansoek om watergebruikmagtiging by die Departement van Water en
Sanitasie (DWS) in te dien vir watergebruike soos gespesifiseer in Artikel 21(c) en (i) van die Nasional Waterwet.
Hierdie watergebruike sluit in:

m  Artikel 21 (c) die belemmering of afleiding van die vloei van water in 'n river.
m  Artikel 21 (i) verandering van die bedding, walle, loop of kenmerke van 'n river.

Bykomend tot die watergebruikslisensie, beoog Gamsberg Sinkmyn ook om 'n aansoek vir ‘n
Lugvrystellingslisense in te dien vir die vergroting van die huidige brandstof en emulsie bergingsinfrastruktuur
van 600 m® tot 1200 m® te vermeerder, ingevolge Kategorie 2 (Petroleumnywerheid, die produksie van
gasvormige en vioeibare brandstowwe asook petrochemikalieé uit ru-olie, steenkool, gas of biomassa),
Subkategorie 2.4 vir Berging en Hantering van Petroleumprodukte. Dit het betrekking op alle permanente
onbeweeglike vioeistofbergingsfasiliteite op 'n enkele perseel met 'n gesamentlike bergingskapasiteit van meer
as 1000 m?.

Gamsberg Sinkmyn het Golder Associates Africa (Edms) Bpk (Golder), nou 'n lid van WSP, 'n onafhanklike
omgewings- en ingenieursadviesfirma, aangestel om die omgewingsmagtigingsproses en aansoek vir
watergebruik en die Lugvrystellingslisensie te onderneem.
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Opsomming van die sleutelbevindinge van die Omgewingsimpakstudie

Die belangrikste bevindinge van die impakstudies is soos volg:
Lugkwaliteit

Basislyn

Bestaande bronne van lugbesoedeling binne die streeksgebied sluit in:
m Landbou aktiwiteite.

m  Mynbou aktiwiteite.

m  Voertuig uitlaatgasse.

Resultate van uitvalstofmonitering dui aan dat uitvalstofvlakke, by sensitiewe reseptore langs die myn, aan die
Nasionale Stofbeheerregulasies voldoen. Omringende PM+10 monitering, wat gedurende 2018 en 2019 by die
myn en omliggende dele onderneem is, het aangedui dat die omgewing se daaglikse PM1o - viakke onder die
daaglikse Nasionale Omgewingsluggehaltestandaarde vir PMio was vir alle moniteringspunte.
Steekproefneming by die Gamsberg mynkantore, Aggeneys Hoérskool, South Village en Gamsberg kamp het
egter die NAAQS meer as vier keer per jaar oorskry.

'n Steekproefveldtog wat in 2009 by tien plekke uitgevoer is, het aangedui dat:

m  Omringende SO2 konsentrasies vir Junie en September 2009 was ver onder die daaglikse Nasionale
Omgewingsluggehaltestandaarde van 125 ug/m3 vir alle monsternemingspunte; en

m NO:zkonsentrasies was onder die uurlikse Nasionale Omgewingsluggehaltestandaarde van 200 ug/m3 vir
beide die Junie en September 2009 steekproefperiodes.

Modellering resultate

Uitvalstof, PM2.5, PM1o0 en Vlugtige Organiese Verbindings sal in die atmosfeer vrygestel word as gevolg van die
voorgestelde Gamsberg Sinkmynprojek wat verband hou met die werking van die breker, ertsvoorraadhoop en
bykomende brandstofberging op die terrein. As sodanig is verspreidingsmodellering uitgevoer vir uitvalstof,
PM2s, PM1o en Vlugtige Organiese Verbindings. Die resultate van die verspreidingsmodellering kan soos volg
opgesom word:

m Uitvalstofvlakke:

= Die hoogste voorspelde uitvalstofviakke van 0,07 mg/m?/dag is ver onder die Huishoudelike
Stofbeheerregulasies van 600 mg/m? /dag.

= Voorspelde uitvalstofvlakke is ver onder die Huishoudelike Stofbeheerregulasies by alle sensitiewe
reseptore.

= Die agtergronduitvalstofsyfers is onder die Huishoudelike Stofbeheerregulasies van 600 mg/m? /dag
buite die Gamsberg mynbougrens. As sodanig, met die minimale toename van die uitbreiding, word
verwag dat kumulatiewe impakte ook onder die Huishoudelike Stofbeheerregulasies sal wees.

m Stofdeeltjies konsentrasies:

= Die hoogste voorspelde P99 24-uur gemiddelde en jaarlikse gemiddelde vir PMio en PMa2s
konsentrasies, buite die mynbougrens, is onder die PM 10 en PM 25 Nasionale
Omgewingsluggehaltestandaarde.
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Voorspelde PM1oen PM 25 konsentrasies is ook onder die Nasionale Omgewingsluggehaltestandaarde
vir PM1o en PM2s by alle sensitiewe reseptore vir alle assesseringsperiodes.

Die agtergrond PMioc en PM2s konsentrasies is onder die relevante Nasionale
Omgewingsluggehaltestandaarde buite die Gamsberg Sinkmyngrens. As sodanig, met die lae
toename wat verband hou met die uitbreiding, word verwag dat kumulatiewe impakte ook onder die
Nasionale Omgewingsluggehaltestandaarde sal wees.

Vlugtige Organiese Verbindings konsentrasies:

Die hoogste voorspelde jaarlikse gemiddelde Vlugtige Organiese Verbindings konsentrasies buite die
terrein vir beide voorstellings (bestaande Vlugtige Organiese Verbindings konsentrasies, en bestaande
Vlugtige Organiese Verbindings konsentrasies bykomend tot dié wat voorspel word om deur die
voorgestelde infrastruktuur gegenereer te word) is ver onder die jaarlikse gemiddelde Nasionale
Omgewingsluggehaltestandaarde van 5 ug/m? vir benseen.

Voorspelde jaarlikse gemiddelde Viugtige Organiese Verbindings konsentrasies vir beide voorstellings
is onder die jaarlikse gemiddelde Nasionale Omgewingsluggehaltestandaarde vir CeHs by alle
omliggende sensitiewe reseptore.

Vlugtige Organiese Verbindings kumulatiewe impakte sal dus onbeduidend/minimaal wees.

Konstruksiefase sleutelimpakte

Die verswakking van die luggehalte in die omgewing, as gevolg van verhoogde uitvalstof en fyn deeltjiesviakke
sal waarskynlik plaasvind as gevolg van grondopruiming, gronduitgrawings en materiaalhanteringsaktiwiteite
(laai en aflaai) wat met die konstruksie van die bykomende infrastruktuur geassosieer word. Daaglikse
stofvrystellings sal wissel na gelang van die vlak van aktiwiteit, die tipe operasie en die weerstoestande. Die
impak van die konstruksiefase kan intens wees, maar sal van korte duur wees en grootliks beperk wees tot die
onmiddellike omgewing van die aktiwiteit. Verhoogde stofkonsentrasies in die omgewing word oor die algemeen
as 'n oorlas beskou, maar gesondheidsimpakte soos allergiese inflammatoriese reaksies, neusverstopping en
respiratoriese probleme kan deur kwesbare individue ondervind word.

Die impak op luggehalte op sensitiewe reseptore tydens die konstruksiefase sal na verwagting matig wees,
maar met die implementering van geskikte versagtingsmaatreéls, soos stofonderdrukking, kan die impak tot
laag verminder word.

Bedryfsfase sleutelimpakte

Stofuitval, PM 2.5, PM1o en Vlugtige Organiese Verbindings sal in die atmosfeer vrygestel word as gevolg van
die voorgestelde Gamsberg Sinkmyn projekveranderinge wat verband hou met die werking van die breker,
ertsvoorraadhoop en bykomende brandstofberging op die terrein. Die algehele impak op luggehalte op
sensitiewe huishoudelike reseptore tydens die operasionele fase, nadat versagtingsmaatreéls geimplementeer
is, sal na verwagting laag wees.

Sleutelimpakte van die rehabilitasiefase

Die afbreking van die infrastruktuur sal tot gevolg hé dat stof en fyn deeltjies vrygestel word wat verband hou
met grondopruiming en laai en aflaai van materiaal/afval. Hierdie impak sal egter, na versagting, laag wees.
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Grond, Grondgebruik en Grondvermoé
Basislyn

Die gebied rondom Gamsberg Sinkmyn is meestal in privaat besit en word vir uitgebreide, lae-intensiteit
kleinveeboerdery gebruik. Die gebied is weens die droé klimaat en lae reénval ongeskik vir gewasproduksie en
daarom is veeboerdery die oorheersende vorm van grondgebruik in die streek.

Die Gamsberg Sinkmyngebied word beskryf as gekenmerk deur ‘n uitgebreide erosievlakte?. Die gronde
teenwoordig in die erosievlakte is oorwegend vilak en klipperig. Grond wat binne die Inselberg gevind word
(geisoleerde berg wat met area geassosieer word), word egter gekenmerk deur rots- en klipperige grond. Die
platorand en kruin van die inselberge word gekenmerk deur kaal rotse, terwyl die Gamsbergkom self gekenmerk
word deur vlak gruisgronde.

Die voorgestelde projekgebied val binne die bestaande Gamsbergmynboureggebied behalwe vir 'n kort
gedeelte van die voorgestelde drinkwaterpyplyn wat binne 'n bestaande pypleidingserwituut gebou sal word.
Geen landbougrond sal dus vir hierdie projek geaffekteer word nie. Impakte van matige betekenis as gevolg
van grondverdigting, verandering in oppervlakprofiel en verandering in grondvermoé is vir die konstruksiefase
geidentifiseer.

Konstruksiefase sleutelimpakte

Grond sal gestroop en opgegaar word, waar moontlik, tydens die konstruksie van die voorgestelde
infrastruktuur. Met die verwagte grondkwaliteitverswakking wat plaasvind, kan 'n afname in die algehele
grondkwaliteit en -gesondheid die grondgeskiktheid vir die eindgrondgebruik tydens rehabilitasie belemmer. Dit
word aanbeveel dat 'n terreinspesifieke grondbestuursplan ontwikkel word voordat daar met bogrond
verwydering begin word.

Bedryfsfase sleutelimpakte

Die sleutelpotensiéle (matige) impak op grond tydens die operasionele fase kan die gevolg wees van lekkasies
vanaf die bykomende brandstof- en emulsiebergingsfasiliteite. Dit sal noodsaaklik wees om hierdie fasiliteite in
toepaslike inperkings strukture te plaas wat voldoende ontwerp is om noodgevalle te hanteer.

Biodiversiteit
Basislyn

Biogeografies word die Gamsberg as die middelpunt van hierdie biogeografiese streek beskou, aangesien dit
die grens tussen oostelike en westelike floristiese biogeografiese groepe binne die Inselbergstreek aandui. 'n
Kenmerk van hierdie streek, soos elders in die Sukkulente Karoo, is die voorkoms van kalkgruiskolle of
gedeeltes in vlaktehabitatte en bergplato's. Kwarts-, veldspaat- en kalkgruiskolle kom op en om die Gamsberg
voor. Elke tipe kalkgruiskol het sy eie groep spesies wat spesifiek van daardie koltipe is, en baie van die spesies
is dikwels endemies.

Vir die voorgestelde nuwe infrastruktuur wat nie op bestaande geimpakteerde gebiede geleé is nie, dui die
Namakwa Distriksmunisipaliteit Biodiversiteitsektorplan (NDM BSP) aan dat geen gebied met enige Kritieke
Biodiversiteitsgebiede 1 kategoriegebiede oorvleuel nie. Dit is belangrik in die ontwikkelingskonteks aangesien
die myn poog om alle mynverwante infrastruktuur buite kritieke habitatte op te rig.

2n Min of meer gelyk landoppervlak wat oor 'n lang tydperk deur erosie geproduseer word, ongestoord deur korsbeweging.
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Die niestandhoudende rivierbedding wat binne die studiegebied geleé is, viloei slegs tydens hoé reénval en
ondersteun nie oppervlakwatervioei of ‘n grondversadigingshidroperiode wat lank genoeg is om akwatiese
biodiversiteit of vleilandtoestande te onderhou nie. As sodanig word die stelsel nie geag om vleiland of
oewerhabitat te ondersteun nie, en word die beste beskryf as 'n tipies droé, hoogs kortstondige
dreineringsgebied.

Konstruksiefase sleutelimpakte

Sleutelimpakte op biodiversiteit tydens die konstruksiefase sluit in direkte verlies en versteuring van natuurlike
habitat en geassosieerde plante van bewaringsbelang, die potensiéle vestiging en verspreiding van uitheemse
en indringerspesies, besering en dood van diere van bewaringsbelang en verlies en opbreking van habitatte.
Deur die konstruksiefase aktiwiteite tot die ontwikkelingsvoetspoor te beperk en sensitiewe
biodiversiteitskenmerke en habitatte te vermy, kan hierdie impakte gepas versag word.

Bedryfsfase sleutelimpakte

Indirekte impakte van uitvalstof, verspreiding van uitheemse en indringerspesies en besering en dood van
dierspesies van bewaringsbelang kan voortspruit uit voortgesette operasionele aktiwiteite. Deur
stofonderdrukking, gereelde beheer van uitheemse en indringerspesies en spoedbeheer te implementeer, kan
hierdie impakte tot 'n aanvaarbare vlak versag word.

Sleutelimpakte van die rehabilitasiefase

Impakte wat met die beweging van voertuie geassosieer word tydens die afbrekings- en rehabilitasieaktiwiteite,
soortgelyk aan die konstruksiefase, sal na verwagting lei tot 'n oorblywende impak van min betekenis.

Opperviakte Water
Basislyn

Die Gamsberg Sinkmynboureggebied word deur vier kwaternére opvangsgebiede D81G, D82A, B82B en B82C
beinvioed. Die D81G-opvangsgebied dreineer in die Oranjerivier en die D82C-opvanggebied is 'n binne-
dreineringsbekken wat nie in 'n ander opvanggebied dreineer nie. Die meeste van die waterlope in die gebied
is niestandhoudend maar die klein opvangsgebied bo-op die Gamsberg Sinkmyn bevat 'n fontein en seisoenale
vloei kan voorkom.

Natuurlike dreineringspatrone is swak gedefinieer in die gebied en waterlope is niestandhoudend (water viloei
slegs na swaar reénval). Die dreineringskenmerke van die gebied is kenmerkend van baie droé gebiede waar
grondstrukture is primitief is en nie gunstig is vir die vorming van oewergronde nie. Tydens uiterste reénval
gebeure, word hierdie kenmerke egter betekenisvolle riviere en vleilande gedurende 'n kort tydperk.

Die mees prominente waterloop is 'n niestandhoudende dreineringslyn wat parallel met die N14 aan die voet
van die Gamsberg Inselberg loop. Daar is 'n fontein in die Gamsberg Inselberg waar seisoenale tot
standhoudende vloei voorkom.

Die resultate van die 2021-oppervlakwatermoniteringsveldtog het aangedui dat alle parameters binne die
grense van die Suid-Afrikaanse Nasionale Standaarde (SANS) vir drinkwater (SANS 241: 2015) was.

Konstruksiefase sleutelimpakte

Grondverwydering, grondberging in hope, uitgrawings van die keerwal en pypleidingslote, en konstruksie van
grondwalle kan lei tot verlies van grond deur erosie, veral vir bogrondhope met onbegroeide steil hellings, wat
lei tot verhoogde sedimentasie na waterbronne. Geen bykomende impakte word verwag as gevolg van die nuwe
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drinkwaterpyplyn wat dreineringslyne kruis nie, aangesien die pyplyn oor bestaande pypbrie binne die
bestaande pypleidingserwituut gelei sal word.

Besoedeling van gebiede waarin Gamsberg Sinkmyn sakevennoot voertuie en toerusting gehuisves word,
sowel as van die gebiede waarin die konstruksievoertuie en toerusting gebruik word, sal olie en brandstof insluit
wat tydens gebruik gemors of uitgelek word.

Die algehele impak op die stroomaf waterbronne tydens die konstruksiefase, nadat versagtingsmaatreéls
geimplementeer is, sal na verwagting laag wees.

Bedryfsfase sleutelimpakte

Die stormwaterontwerp sal van so ‘n aard wees dat skoon water om die terrein na die sytakke herlei sal word,
en dit is waarskynlik dat daar verhoogde vloei sal wees as gevolg van die verharde oppervlak. Verder kan erosie
met verloop van tyd aan die einde van die kanale voorkom as gevolg van die hoé afvoersnelhede. Die risiko
van sedimentasie is direk gekoppel aan die risiko van erosie, aangesien geérodeerde gronddeeltjies in
nabygeleé waterlope as sedimentasie sal beland. Die algehele impak op die stroomaf waterhulpbronne tydens
die operasionele fase is matig, maar kan tot laag versag word, nadat versagtende maatreéls soos gereelde
inspeksies en instandhouding geimplementeer is.

Die keerwal wat met die voorgestelde rivierverlegging geassosieer word, sal ontwerp word om aan regulasie
GN 704 te voldoen, wat die werking van die keerwal met 'n veiligheidshoogte van 0.8m sal insluit deur die water
af te voer en te verdamp. Die waarskynlikheid van oorloop van die keerwal is dus laag. Indien 'n voorval egter
plaasvind, sal die grootte waarskynlik laag tot matig wees, afhangend van die hoeveelheid water op daardie
tydstip; die tydsduur sal korttermyn of onmiddellik wees en die skaal sal plaaslik wees, of slegs tot die terrein
beperk. Hierdie impak kan tot laag versag word, sou geskikte versagtingsmaatreéls geimplementeer word, soos
die installering van die keerwal in ooreenstemming met die vereistes van regulasie GN 704 sodat dit 'n 1:50
vloedgebeurtenis kan akkommodeer.

In die geval van lekkasie vanaf die bykomende brandstof- en emulsiebergingsfasiliteite, is daar 'n moontlikheid
dat oppervlakwaterbronne besoedel kan word. Hierdie impak is van matige betekenis, maar kan tot laag
verminder word, mits die fasiliteite geplaas word in geskikte imperkings strukture wat voldoende ontwerp is om
noodgevalle te hanteer.

Impak van die rehabilitasiefase

Net soos tydens die konstruksiefase, kan die rivierloop tydens die rehabilitasie- fase besoedel word. Verder kan
grondverdigting om die landvorm te hervorm, verhoogde afloop veroorsaak wat steeds hoér konsentrasies van
besoedeling en sediment kan bevat.

Vermorsing van chemiese stowwe tydens die aftakeling van planttoerusting, pypleidings en kanale wat in kontak
was met chemiese stowwe kan die gronde besoedel. Die mors van diesel, olies en ghries uit die afgebreekte
aanlegtoerusting, wat lei tot besoedeling van blootgestelde grond.

Verder is erosie en sedimentasie van stroomaf hulpbronne moontlik in hierdie fase. Dit sal wees as gevolg van
gebiede rondom die keerwal wat nie voldoende herplant sal word nie.

Die omvang word dus op 'n plaaslike skaal as matig, met 'n mediumtermyn duur, gestel. Die waarskynlikheid is
matig met die gevolglike impakbetekenis van die afloop tydens rehabilitasie wat na verwagting matig sal wees.
Hierdie impak kan egter versag word om laag te wees, met die implementering van geskikte
versagtingsmaatreéls.
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Grondwater
Basislyn

Die grondwater basislyn omgewing kan soos volg opgesom word:

m Geen streeks akwifere het in die gebied ontwikkel nie en grondwater kom hoofsaaklik in sekondére
gebreekte rots akwifere voor. Dit word verder gestel dat primére verweerde sone-akwifere skaars en
gelokaliseer is omdat gronde dun ontwikkel is.

m Hoogs deurlaatbare klippe, talus en intens verweerde grondgesteentes kom tot 'n diepte van 20 tot 30 m
voor. Daar word egter gedink dat hierdie sone van beperkte omvang is met beperkte grondwaterpotensiaal,
as gevolg van lae reénval en afloop met 'n hoé verdampingstempo wat tot baie lae en sporadiese hervulling
lei.

m Die hoogs gebreekte en verweerde harde rotsterrein van die wit kwartsieteenheid, die skeur en die gneis,
word as waterdraende eenhede, of sekondére gebreekte rots akwifere beskou. Die primére beheer oor
deurlaatbaarheid word geneem as strukture en verwering (verwant aan diepte vanaf oppervlak), eerder as
rotstipe, met die besef dat onverweerde eenhede op die diepte ook waterdraend kan wees, en dat breking
rondom groot foute hidrouliese geleidingsvermoé sal verhoog.

m Die gemiddelde grondwatervlakke wat gedurende 2007, 2010 en 2013 hidrosensusondersoeke gemeet is,
was onderskeidelik 31,7 meter onder grondvlak (mog), 28,1 mog en 29,4 mog. Die grondwaterviakke het
gewissel tussen vlak toestande en 178,8 mog.

m Oor die algemeen boots watervlakke in die Gamsberg-gebied die oppervlaktopografie na (gebaseer op
April 2019 gemete grondwatervlakke); grondwatervloei is na die noordooste en suidweste, weg van die
Gamsberg Inselberg.

m Die myn het tans 'n bestaande grondwatermoniteringsnetwerk, wat bestaan uit 22 "plaas"-boorgate op
omliggende privaat plaasgebiede en 31 myneiendom-boorgate. Kwartaallikse moniteringsresultate vir
November 2017 tot April 2019 het tot die gevolgtrekking gekom dat daar geen aanduiding was van
besoedeling wat uit die myn spruit wat die grondwaterkwaliteit van die omliggende plaasboorgate kan
beinvioed nie.

Sleutel impakte

Weens die aard van die voorgestelde aktiwiteite wat met hierdie projek geassosieer word, word geen
bykomende grondwaterimpakte verwag nie, bo en behalwe dié wat reeds as deel van die oorspronklike
Omgewingsimpakstudie vir die mynontwikkeling geidentifiseer is.

Kultuurerfenis
Basislyn

‘n Fase 1-erfenisimpakstudie is uitgevoer vir die voorgestelde ontwikkelingsgebied. Die resultate van die studie
het drie terreine van kulturele erfenisbelang aan die lig gebring.

Die eerste vonds wat geidentifiseer is, is kenmerkend van ‘n Middelsteentydperk / Laat Steentydperk
gereedskap (skraper) en is gevind in die oopgroefmyn area. Geen ander gereedskap is in die gebied
waargeneem nie. Die tweede vonds is geleé buite die direkte ontwikkelingsvoetspoor van die
afvalrotsstortingsgebied. Die vonds is 'n klein stukkie van ‘n volstruiseierdop. Die derde vonds is 'n enkele stuk
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onversierde keramiek (erdewerk). Hierdie vonds is ook buite die voetspoor van die afvalrotsstortingsgebied en
sal dus nie geraak word deur die voorgestelde infrastruktuur nie.

Slegs een van die drie terreine/vondse is binne die direkte impakgebied geleé. Die MSA/LSA-gereedskap,
gevind in die area van die oopgroefmyn en die ligging van die voorgestelde kwartsiet kraterhoop, is waarskynlik
'n enkele of deel van 'n klein stukkie van klipgerredskap wat nie primére konteks het nie en van lae betekenis
is.

Sleutel impakte

Die konstruksie-, bedryfs- en rehabilitasiefases sal waarskynlik geen impak op kulturele erfenishulpbronne hé
nie, maar dit is altyd moontlik dat erfenishulpbronne opgegrawe kan word wanneer opgrawings onderneem
word. Indien 'n erfenishulpbron tydens die ontwikkeling van die projek gevind word, word die impakbetekenis
daarvan as matig beskou, maar dit kan tot laag versag word, sou die vindingsprosedure toepaslik
geimplementeer word.

Paleontologiese Hulpbronne
Basislyn

'n Fase | Paleontologie-impakbepaling (PIA) is vir die projek uitgevoer. Die resultate van die assessering het
nie die teenwoordigheid van enige fossiele in die studiegebied aan die lig gebring nie.

Sleutel impakte

Daar is geen bekende paleontologiese hulpbronne binne die myn-geaffekteerde gebied nie, maar die
moontlikheid om begrawe fosielle tydens konstruksie op te grawe kan nie uitgesluit word nie. Indien 'n fossiel
tydens die ontwikkeling van die projek gevind word, word die impakbetekenis daarvan as matig beskou, maar
dit kan tot laag verminder word, sou die vindingsprosedure toepaslik geimplementeer word.

Sosio-ekonomies
Basislyn

Gamsberg Sinkmyn het meer as 1479 mense in diens, wat as die grootste private werkgewer in die Namakwa-
streek funksioneer, en Black Mountain Mining (Edms) Bpk is die afgelope 30 jaar 'n stabiele werkgewer.
Ongeveer 80% van die werknemers is van die plaaslike area, met 62% van die Namakwa, Khai - Ma en Nama
Khoi munisipalegebiede.

Black Mountain Mining (Pty) Ltd se huidige bydrae tot die plaaslike dienslewering en infrastruktuur in die area
sluit in:

m Huishoudelike huisvesting vir die meerderheid werknemers. Aggeneys huisves tans die bestaande Black
Mountain Myn en Gamsberg Sinkmynwerkmag van ongeveer 837 permanente werknemers en ongeveer
830 subkontrakteurspersoneel. Bykomende verblyf word in Pofadder en Springbok voorsien.

m Basiese dienslewering aan die dorp, Aggeneys. Dit sluit monitering van hulpbronne soos water, energie
sowel as afval in en afvalherwinning vind voortdurend plaas om volhoubare bestuur van hulpbronne deur
al die gebruikers moontlik te maak.

m  Waterinfrastruktuur ontwikkel om drinkbare water aan Pofadder, Pella, Aggeneys en omliggende boere
(ongeveer 1200 mense) te voorsien.
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m Ondersteun ondernemings en klubs direk en indirek deur bykomende indiensneming en nie-
mynvaardigheidsontwikkeling en ekonomiese voordeel aan die gebied te verskaf.

Benewens bogenoemde, implementeer die Black Mountain Mine hul Maatskaplike en Arbeidsplan vir vier
projekte, wat ongeveer 9 000 persone positief raak met 'n totale besteding van ongeveer R 16.5 miljoen oor vyf
jaar. Hierdie plan sal binnekort die einde van sy 5-jaar tydperk bereik. BMM beoog om nog 'n Maatskaplike en
Arbeidsplan te implementeer, soortgelyk aan die huidige, wat ook 'n totale besteding van R 19.5 miljoen oor 'n
5-jaar tydperk sal insluit. Hierdie plan sal voortgaan om te fokus op primére gesondheidsorg, onderwys en
ontwikkeling van klein, medium en mikro-ondernemings (KMMO).

Sleutel impakte

Met die voorgestelde bykomende infrastruktuur wat ontwikkel word as deel van die bestaande Gamsberg
Sinkmyn, sal die sosio-ekonomiese impakte fokus rondom die voortgesette ekonomiese en
indiensnemingsvoordele vir die bestaande plaaslike en streeksakeondernemings en Gamsberg
Sinkmynwerknemers. Die bykomende infrastruktuurprojek sal nie noodwendig nuwe werksgeleenthede skep
nie, maar sal eerder huidige indiensneming in die toekoms onderhou. Sommige impakte wat met stof en geraas
geassosieer word, sal waarskynlik 'n impak hé op residensiéle sensitiewe reseptore in die area, maar dit sal na
verwagting laag wees en meestal tydens die konstruksiefase gevoel word.

Gemotiveerde mening of die voorgestelde aktiwiteit gemagtig moet word of nie

Met dien verstande dat al die omgewingsbestuursmaatreéls, wat in die Omgewingsbestuursprogam beskryf
word, nougeset toegepas word, word verwag dat die voorgestelde infrastruktuur nie enige beduidende
omgewingsimpakte tot gevolg sal hé wat nie tot aanvaarbare vlakke versag kan word nie.

'n Impakbepaling is onderneem, ondersteun deur relevante spesialisstudies, om die impak van die voorgestelde
infrastruktuur en gepaardgaande aktiwiteite op die omgewing te bepaal. Hierdie studies het geen onbestuurbare
impakte wat met die voorgestelde projek geassosieer word, geidentifiseer nie. Geen kritieke faktore is ook
geidentifiseer wat die voorgestelde aktiwiteite sou regverdig om nie voort te gaan nie.

Om hierdie magtiging nie toe te staan nie, sal 'n impak hé op Gamsberg Sinkmyn se vermoé om die produksie
tot volle kapasiteit van die 10 Miljoen ton per jaar-myn te verhoog en sodoende die doeltreffendheid van die
myn te verbeter.

Gevolglik is dit die mening van die Omgewingskonsultant dat die aansoek om omgewingsmagtiging, vir die
konstruksie en bedryf van die bykomende infrastruktuur en verwante aktiwiteite soos beskryf in hierdie verslag,
toegestaan moet word, op die veronderstelling dat:

m Die projekbesonderhede in Afdeling 3.2.1 onveranderd bly.

m Die verpligtinge in hierdie verslag word geimplementeer, nagekom en geoudit.
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Aspekte vir insluiting as magtigingsvoorwaardes

Algemene Voorwaardes

Gamsberg Sinkmyn moet:

Alle aspekte van die Omgewingsbestuursprogram in Afdeling 19.5van hierdie dokument implementeer.
Te alle tye voldoen aan alle relevante wetgewing .

Jaarlikse interne oudits van omgewingsprestasie onderneem en jaarlikse verslagdoening aan die
Department van Minerale Bronne en Energie.

Tweejaarlikse eksterne ouditering van omgewingsprestasie onderneem en die Department van Minerale
Bronne en Energie voorsien van 'n afskrif van die ouditverslag.

Terreinspesifieke voorwaardes

Die volgende voorwaardes moet volgens die omgewingsgoedkeuring nagekom word:

‘n Terreinspesifieke grondbestuursplan moet ontwikkel word voordat met grondstroping en berging begin
word.

Oppervlakwaterkwaliteitmeting en -monitering moet uitgevoer word om 'n betroubare databasis op te bou.

In die geval dat fossiele en/of kulturele erfenishulpbronne tydens die ontwikkeling van die
infrastruktuurvoetspore opgegrawe word, implementeer die vindingsprosedure.

Pype geassosieer met die voorgestelde rivierverlegging moet met grond bedek word om ultraviolet (UV)
blootstelling te vermy en enige kronkeleffekte, wat veroorsaak word deur uitsetting en sametrekking, te
verminder.

'n Energieverspreider moet aan die einde van die afvoerpunt van die trapesvormige kanaal, wat met die
rivieromleiding geassosieer word, geinstalleer word.

Die bestaande Biodiversiteitkompensasieooreenkoms moet hersien word om die uitvalstofvoetspoor van
die opgedateerde 10 miljoen ton per jaar-myn in ag te neem, asook kumulatiewe impakte wat verband hou
met ander mynbou- en ontwikkelingsaktiwiteite wat rondom die Gamsbergarea plaasvind.

Die hersiene afsetlyne moet deur die Departement van Omgewingsake en ander belanghebbendes
afgeteken word en sal waarskynlik voorlopig wees vir ooreenkoms oor die bepalings en kwantum vir 'n
hersiene Biodiversiteitkompensasieooreenkoms.

Die kraterhoop/wal moet gebou word deur slegs kwartsietrots te gebruik.

Die noordelike kant van die westelike afvalrotsstortingsgebied mag nie verder as die 100-jaar vioedlyn van
die rivierloop strek nie.

Vir enige pad / spoor wat op die noordelike kamt van die afvalrotsstortingswal gebou word, moet elke
50 m waterafleidingswalle hé om stroomopname te vermy.

>
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PART A
SCOPE OF ASSESSMENT AND BASIC ASSESSMENT REPORT
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, hereafter referred to as Gamsberg Zinc Mine. The Black Mountain Mine
complex mines zinc, lead, silver and copper and hoists 1.7 million tonnes (mt) of ore a year with a current
production capacity of 90 000 tonnes per annum (tpa) metal-in-concentrate.

The 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.

The mine is situated in the Namakwa District, Northern Cape and is approximately 120 km east of Springbok
and approximately 270 km from Upington, between the towns of Aggeneys and Pofadder. The Gamsberg Zinc
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.

BMM plans to mine a total of 150 million tons of ore from the Gamsberg Zinc Mine over the Life of Mine (LoM).
Of this expected LoM tonnage, approximately 18 million tons of zinc concentrate will be extracted. Based on
the relatively low grade of the zinc deposit, the treatment process will generate approximately 132 million 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
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:

m  Milling circuit

m ROM stockpiles

m Flotation circuits

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

m Material lay down and storage areas
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Equipment wash areas
Bulk fuel storage facilities

The treatment of ROM ore at a current rate of 4.5 mt 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.

A number of existing environmental related authorisations are in place for the Gamsberg Zinc Mine.
Furthermore, an environmental regulatory 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 optimised ongoing operations. 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).

The proposed infrastructure and activities are discussed in section 3.2 and illustrated in Figure 6.

1.1 Contents of this report

The main purpose of this Basic Assessment (BA) and Environmental Management Programme (EMPr) report
is to provide a description of the current baseline environmental conditions within the proposed project area,
and to describe the identified environmental impacts and mitigation measures for the proposed activities.

This document has been structured as follows to meet the requirements of Appendix 1 of the Environmental
Impact Assessment Regulations, 2014, as amended:

a) Introduction and overview — Introduce the project and the project proponent, provides an overview of the
project, provides the details of the environmental assessment practitioner, and explains the BA process.

b) Project Motivation — Motivates the need for and desirability of the project.

c) Basic Assessment Process — Summarises the process being undertaken with respect to the BA for the
project.

d) Description of the Proposed Project - Provides a summary of the key project components, the project
location, scale, nature, main inputs and outputs, schedule and activities during the different phases of the
project, inclusive of a description of the project location and the properties on which the project will take
place.

e) Project Alternatives — Summarises alternatives considered by the project proponent.

f) Policy, Legal and Administrative Framework — Discusses the environmental policy, legal, and
administrative framework applicable to the proposed project. This framework includes a summary of
relevant South African regulations, the applicable administrative framework, and the environmental
permitting process.

g) Description of the Environment that may be affected — Describes the current biophysical, socio-
economic, and cultural status of the area, key characteristics (sensitive or vulnerable areas), important
heritage resources, current land use and livelihoods.

h) Environmental Issues and Potential Impacts of the Project - Describes the identified impacts and
recommended mitigation measures.

i) Public Consultation — This section provides a summary of the public consultation activities undertaken as
part of the BA/EMPr process.
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i) Next Steps in the Process — Indicates what the next steps in the process are.

k) References — References to literature consulted.

) Appendices — Technical material supporting the BA report, including the Curricula Vitae (CV) of the EAP,
stakeholder comments and supporting information, preliminary design reports, specialist impact
assessment reports, and document limitations.

2.0 PROPONENT AND PRACTIONER DETAILS
21 Details of the proponents

For purposes of this draft Basic Assessment Report (dBAR), the following person may be contacted at
Gamsberg Zinc Mine:

Table 1: Proponent's contact details

Contact Person Gamsberg Zinc Mine

Address 1 Penge Road, Aggenys, Northern Cape Province
Telephone (054) 983 9373

Fax 086 620 9247

Contact Person Pieter Venter

E-mail PVenter@vedantaresources.co.za

2.2 Environmental Assessment Practitioner (EAP)

Gamsberg Zinc Mine has appointed Golder Associates Africa (Pty) Ltd (Golder), now a member of WSP, as an
independent Environmental Assessment Practitioner (EAP) to undertake the Basic Assessment process that is
required to support the application for environmental authorisation.

As recently announced, Golder is now officially part of WSP Group Africa (Pty) Ltd (WSP), a wholly owned
affiliate of WSP Global Inc. WSP and Golder are recognised globally as leading environmental and social
services and engineering consultancies. WSP, through its acquisition of Golder, have now formed, an entity
comprising of a 14 000-person strong earth and environment practice, providing environmental services,
engineering, regulatory and compliance, remediation and design on projects across all seven (7) continents.

Golder has no vested interest in the proposed project and hereby declares its independence as required by the
EIA Regulations.

For purposes of this Basic Assessment process, the following persons may be contacted at Golder:
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Table 2: Details of Golder Associates

Name Golder Associates Africa (Pty) Ltd

Address

Building 1, Magwa Crescent West, Maxwell Office Park, Waterfall City, Midrand
P.O. Box 6001, Halfway House, 1685, South Africa

Telephone: (011) 254 4800

Fax: (086)582 1561

Environmental
Assessment
Practitioner (EAP)

Marié Schlechter (Senior Environmental Specialist)

Ms Schlechter has worked in the mining and environmental consultancy industries
for more than twenty-one (21) years, gaining experience in the environmental
management discipline. Marié has experience in conducting and managing
environmental impact assessment projects, implementation, maintenance and
internal auditing of environmental management systems as well as compliance
audits. Full CV is provided in APPENDIX A.

Email: marie.schlechter@wsp.com

Public Participation
Lead

Brian Magongoa (Public Participation Specialist)

Email: Brian Magongoa@wsp.com

3.0
3.1

PROJECT INFORMATION AND DESCRIPTION
Location of the Activity

The Gamsberg Zinc Mine is located in the Northern Cape Province of South Africa, approximately 14 km east
of the town of Aggenys and 120 km east of Springbok along the N14 (Figure 3).

Table 3: Details of area applied for

Aspect Description

Farm Names

Farm Aroams No. 57, portions 0, 2, 7
Farm Gams No. 60, portions 1 and 4

Farm Bloemhoek No. 61, portion 1

Application area (for
proposed
infrastructure
development)

16.2 ha

Magisterial District

Namakwa District Municipality

and
from

Distance
direction
nearest town

Gamsberg Zinc Mine is located approximately 14 km east of the town of Aggenys
and 120 km east of Springbok along the N14.

Aroams No. 57 (Portion 0) C05300000000005700000

GOLDER
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Aspect Description

21-digit  Surveyor | Aroams No. 57 (Portion 2) C05300000000005700002
General Codes Aroams No. 57 (Portion 7) C05300000000005700007
Gams No. 60 (Portion 1) C05300000000006000001
Gams No. 60 (Portion 4) C05300000000006000004
Bloemhoek No. 61 (Portion 1) C05300000000006100001
Magisterial District and relevant Local Authority

3.1.1
The project area, as part of the existing Gamsberg Zinc Mine, is located within the Khai-Ma Local Municipality

which falls within the boundaries of the Namakwa District Municipality (Figure 3), in the Northern Cape Province.

The Gamsberg Zinc Mine Mining Right (MR) spans over four quaternary catchments namely, D81G, D82A,
D82B and D82C (Figure 4).

3.1.2

The Gamsberg Zinc Mine is bordered by the Black Mountain Mine Operations to the far west, and Black
Mountain Mining owned properties to the east. Privately owned properties are located to the immediate north,
south and west of the Gamsberg mining right boundary (Figure 5).

Surface Rights Owners and use of immediate adjacent land

The surface right owners of the various farm portions in the vicinity of the project area are listed in Table 4 and
illustrated in Figure 5.

Table 4: List of Surface Right Owners

Farm Name and Portion Surface Right Owner

Aroams No. 57 (Portion 0) Black Mountain Mining Pty Ltd

Aroams No. 57 (Portion 1) A J A Van Niekerk Familie Trust

Aroams No. 57 (Portion 2) Gerber Erika, Gerber Gideon Adolf
Aroams No. 57 (Portion 3) Rheon Trust

Aroams No. 57 (Portion 4) Gerber Erika, Gerber Gideon Adolf
Aroams No. 57 (Portion 6) South African National Roads Agency Ltd
Aroams No. 57 (Portion 7) South African National Roads Agency Ltd

Achab No. 59 (Portion 0)

Black Mountain Mining Pty Ltd

Gams No. 60 (Portion 0)

Gerber Erika, Gerber Gideon Adolf

Gams No. 60 (Portion 1)

Black Mountain Mining Pty Ltd

Gams No. 60 (Portion 4)

Black Mountain Mining Pty Ltd

Bloemhoek

No. 61 (Portion 0)

Blomhoek Plase Pty Ltd

GOLDER
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Farm Name and Portion Surface Right Owner

Bloemhoek No. 61 (Portion 1) Black Mountain Mining Pty Ltd
Bloemhoek No. 61 (Portion 2) South African National Roads Agency Ltd
Bloemhoek No. 61 (Portion 3) South African National Roads Agency Ltd
Kykgat No. 87 (Portion 1) Visser Gerrit Jacobus Tertius

(> SoLper 6
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3.2 Description and Scope of the Proposed Overall Activity
3.21 Location

The proposed project area is located within the existing Gamsberg Zinc Mine mining right area (MRA), with the
exception of a section of the proposed potable water line that will be outside the MRA but still within an existing
servitude already used for pipelines conveying water from Sedibeng Water to the mine.

The site layout of the proposed infrastructure and activities is presented in Figure 6 below.

3.2.2 Approved Environmental Authorisations and Environmental Management
Programme Reports

3.2.2.1 Approved EIAs and EMPrs

An Environmental Impact Assessment (EIA) was conducted for the project in terms of the National
Environmental Management Act, Act 107 of 1998 (NEMA) and the EIA Regulation, 2010. An Environmental
Authorisation (EA) was obtained from the Northern Cape Department of Environment and Nature Conservation
(DENC) in 2014 (EA Ref No. Permit 43/2013) and the EA was subsequently amended in December 2014.

The initial Gamsberg Zinc Mine EMPr was amended 31 March 2014 (Ref. No. NCS 30/5/1/2/3/2/1/518 EM),
with a later amendment in 2016 to bring the EMPr in line with operational changes.

3.2.2.2 Water Use Licence

Gamsberg Zinc Mine was issued with the following water use licence:
m  WUL Licence No: 14/D82C/ABCGIJ/2654, File No: 27/2/2/D382/101/1, dated 30 September 2014
m  WUL Amendment, dated 14 April 2016

3.2.2.3 Waste Management Licence

Gamsberg Zinc Mine was issued with the following waste management licence:
m  WL130464, File Reference: 12/9/11/L955/8, dated 17 December 2013

3.2.2.4 Biodiversity Offset Agreement

Gamsberg Zinc Mine has signed a Biodiversity Offset Agreement with the Northern Cape Department of
Environment and Nature Conservation on 16 October 2014 to address the requirements in the EA (Ref No.
NC/BA/NAM//IKHA/AGG/2012-NCP/EIA/0000155/2012) regarding the biodiversity offset referred to therein:

“The biodiversity offset is required to offset and/or compensate for any adverse biodiversity impacts that may
be occasioned by the Gamsberg Zinc Mine Project in a manner consistent with the protection and conservation
of conservation worthy land identified in the Biodiversity Offset Report.”

3.2.1 Propose Infrastructure Developments

To commence with the implementation of phase 2 of the mine development, that will bring Gamsberg Zinc Mine
closer to the approved 10 million ton per annum production, Gamsberg Zinc Mine requires additional
infrastructure not approved under previously issued environmental authorisations (EAs). Gamsberg Zinc Mine
is proposing to construct the following additional infrastructure (Figure 6):

3.2.1.1 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 pipeline servitude reserve. The proposed pipeline will be installed above-
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ground and will have an inside diameter of 400 mm, an outside diameter of 460 mm, a throughput of 460 m3/hour
and will be approximately 7 km in length. The entire pipeline will belong to Gamsberg Zinc Mine.

3.2.1.2 Expansion of dangerous goods storage facilities

To support the ongoing operations at Gamsberg Zinc 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 m3 to 1 200 m?. These tanks will be
located on surface in bunded structures adjacent to the current fuel storage tanks.

m  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. The new silos will be located on surface adjacent to the current emulsion
silos.

3.2.1.3 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 (Figure 7).

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. During the decommissioning
and closure phase, the infrastructure in the stream will be removed and the site rehabilitated.

3.2.1.31 Conveyance structures

HDPE pipelines

Two circular HDPE (High Density Polyethylene) pipes are proposed to convey water from the attenuation weir
to the trapezoidal channels. The pipelines will both be operational and will be laid above ground, within the
existing river channel. Due to the high temperatures in the Gamsberg area, it is recommended that pipes are

covered with soil to avoid ultraviolet (UV) exposure and reduce any snaking effects caused by expansion and
contraction. The details of the pipelines are shown in Table 5.

Table 5: Pipeline characteristics

Length Roughness Entry loss Exit loss Max flow Max Inside

(km) coefficient coefficient (m¥/s) velocity diameter
(ml/s) (1)

Pipeline 1.2 0.012 0.5 0.3 1.7 2.6 0.75

Trapezoidal channels

It is proposed to use an unlined trapezoidal channel (see Figure 7) to convey water from the pipeline to the
environment utilising the existing river’'s route. The channel was also sized to accommodate clean runoff
emanating from the upslope catchment (S1_1) (Figure 8). An energy dissipator is recommended at the end of
the discharge point of the trapezoidal channel. This will be implemented to disperse the flow and to counter the
erosion that may be caused by high flow velocities at the outfall. The details of the channel are shown in Table 6.
A typical cross-section of a trapezoidal channel is shown in Figure 9: Typical channel cross-section .
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Table 6: Trapezoidal channel characteristics

Length Depth (m) Bottom Side Max flow Max
(km) width (m)  slopes (m3/s) velocity
((H )] (m/s)
Channel 2.2 2 5 3 0.004 13.7 1.6
[ SIDE SLOPE BOTTOM SIDE SLOPE |
WIDTH (Y) WIDTH (X), WIDTH (Y)
|
NGL |
e e e o T Pt et e
\.\\“\“
15y WELT
\\..
RhTH e A - IN-SITU MATERIAL
CHANNEL
DEPTH (Z)

Figure 9: Typical channel cross-section (Golder , 2022d)

Berms

Three berms are proposed to route stormwater runoff into the attenuation weir. The first berm will be located on
the northern side of the attenuation facility and will extend along the road (see Figure 7) to assist in diverting
surface water runoff to attenuation weir. A second berm is proposed north of the plant area, ultimately preventing
water flowing into the plant area facility, and directing water into the attenuation weir. A third berm is proposed
east of the plant area, this berm will ensure runoff is diverted into the attenuation weir. It is also recommended
that excavated material from the attenuation weir and channels be used to construct the berms.

Pipeline decant system

It is proposed that a pipeline be used as an outlet to the attenuation weir. The pipelines connect the attenuation
weir to the trapezoidal channels. As the water level in the attenuation weir rises, the outlet initially behaves as
a weir until the whole opening is submerged, then the behaviour switches to orifice flow.

3.2.2 Layout changes to approved infrastructure

In addition to the proposed infrastructure required for the mining operations, as detailed in sections 3.2.1.1 to
3.2.1.3, Gamsberg Zinc Mine has refined and defined the layout of previously approved infrastructure to ensure
optimisation of the site layout and provide more detail on the high level layouts that were included in the original
EIA (2013). The layout of the following infrastructure has been refined:

3.2.2.1 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 (June 2013) (ERM, 2013).

In addition to the main waste rock dump facility, the Environmental Management Programme for the Gamsberg
Zinc Mine and Associated Infrastructure in the Northern Cape (May 2013) (ERM, 2013) 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, to limit impacts on biodiversity. The EMPr (ERM, 2013) indicates that the

(> SoLper 15



May 2022 21466019-352382-6

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 Zinc Mine engineering team has refined the layout of the current waste rock dump to optimise
the placement of waste rock, to avoid current mine infrastructure, and to ensure safe operation of the facility.
The updated waste rock dump layout does not exceed the storage capacity and footprint extent as approved in
the 2013 EIA and EMPr (ERM, 2013).

The 2013 EMPr does not include a final position and layout of the biodiversity protection rock dump / berm. The
engineering team, in consultation with the biodiversity specialist, has defined the final layout and position, which
is illustrated in Figure 6.

3.2.2.2 Crusher and Coarse Ore Stockpile for Plant Phase 2

The 2013 EIA (ERM, 2013) 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 (ERM, 2013).
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 (December 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 Zinc Mine engineering team has now defined the phase 2 plant components in preparation for
construction of the phase 2 infrastructure. The updated conveyor and phase 2 concentrator plant layout is
illustrated in Figure 6.

3.2.3 Listed and Specific Activities

Gamsberg Zinc Mine is applying for environmental authorisation for the proposed project. The listed activities
that require environmental authorisation in terms of the EIA Regulations (2014, as amended) GN R.324, 325,
326 and 327, are identified in Table 7.

Table 7: EIA Listed Activities

Notice Number Listed Activity Relevance to the Project
GN R. 327, "The development and related operation of infrastructure | A new potable water pipeline with the
Activity 9 exceeding 1000 metres in length for the bulk transportation

of water or storm water - following dimensions will be installed

(i) with an internal diameter of 0.36 metres or more; or from the Horseshoe Dam fo the

Gamsberg Zinc Mine Processing
Plant:

(i) with a peak throughput of 120 litres per second or
more;

Excluding where- ] 400 mm inside diameter

(a) Such infrastructure is for bulk transportation of water | m 460 mm outside diameter
or storm water drainage inside a road reserve or

railway line reserve; or... = 460 m*/hour throughput

m  Approximately 7km in length.
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Notice Number

Listed Activity

Relevance to the Project

GNR. 327, “The development of — Diverting of the ephemeral riverbed
Activity 12 & (i) Dams or weirs, where the dam or weir, form the current mining offices past the
GN R. 324, including infrastructure and water surface g. p
Activity 14 area, exceeds 100 square meters; or Concentrator Plant will require the
(ii) Infrastructure or structure with a physical | construction of an attenuation weir,
footprint of 100 square metres or more; . .
’ covering approximately 4 000m?2.
Where such development occurs — vering approx 4
(a) Within a watercourse;
(b) In front of a development setback; or
(c) If no development setback exists, within 32
metres of a watercourse, measured from the
edge of a watercourse.
GNR. 327, “The infilling or depositing or any material of more than 10 | Diverting / altering the ephemeral
Activity 19 . . . . . . .
cubic metres into, or the dredging, excavation, removal or | riverbed from the currenting mining
moving or soil, sand, shells, shell grit, pebbles or rock or | offices past the Concentrator Plant will
more than 10 metres from a watercourse” require the infilling and/or depositing
material in the watercourse. It is
estimated that an area of
approximately 2400 m? that could
involve the infilling or depositing of
material in the watercourse.
GN _R_- 327, “The clearance of an area of 1 hectares or more, but less | Construction of the coarse ore
Activity 27 than 20 hectares of indigenous vegetation, except where | stockpile underfeed chute, the crusher,
such clearance of indigenous vegetation is required for— | the plinths for the pipeline and the
footing of the conveyor belt may result
(i) The undertaking of a linear activity; . -
in the clearance of indigenous
GNR. 324, “The clearance of an area of 300 square metres or more | vegetation over an area of
Activity 12 L , .
of indigenous vegetation except where such clearance of | approximately 17 ha.
indigenous vegetation is required for maintenance
purposes undertaken in accordance with a maintenance
management plan.”
GN R. 327, “The expansion of existing facilities or infrastructure for any | The proposed expansion of the fuel
Activity 34 tivity wh b . il it in th storage capacity from 600 m? to 1200
process or activity where such expansion will result in the | s il require the amendment of the
need for a permit or licence or an amended permit or | site’s Atmospheric Emission Licence.
licence in terms of national or provincial legislation
governing the release of emissions, effluent or pollution.”
GNR. 327, “The expansion and related operation of facilities for the | Itis proposed to expand:
Activity 51

storage, or storage and handling, of a dangerous good,
where the capacity of such storage facility will be
expanded by more than 80 cubic metres.”

m The fuel storage capacity from
600 m3 to 1 200 m?.

m  The emulsion storage from two
85-ton and two 50-ton silos to
100-ton and 200-ton
respectively.  The
storage facility will be increase
by 463m3.

silos,
emulsion
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A Basic Assessment process will therefore be followed for this application
3.24 Description of Activities to be Undertaken
The following activities will be undertaken as part of the proposed project:

m Constructing and operating of the above-ground potable water pipeline within an existing pipeline
servitude.

m Constructing and operating the infrastructure required for the diversion / alteration of the ephemeral
riverbed. These will include berms, an attenuation weir, above-ground pipelines and an energy dispersion
outlet structure.

m Constructing and operating the additional fuel and emulsion storage infrastructure adjacent to the existing
storage facilities.

m Continued deposition of waste rock dump on the refined layout footprint and construction of the approved
quartzite crater dump/berm (biodiversity mitigation measure).

m  Constructing and operating the crusher and coarse ore stockpile (associated infrastructure of the approved
2nd phase of the concentrator plant) on the refined layout footprint.

m Removal of all infrastructure during the closure and rehabilitation phase and rehabilitation of the areas to
a state of physical and chemical stability to ensure safety and to prevent further degradation of the
ecological environment.

4.0 POLICY AND LEGISLATIVE CONTEXT

Gamsberg Zinc Mine operates under legislative requirements of, inter alia, the MPRDA, NEMA, National
Environmental Management: Waste Act (Act 59 of 1998), National Environmental Management: Air Quality Act
(Act 39 of 2004) (NEM:WA) and the National Water Act (Act 36 of 1998) (NWA). The legislation and all policies
relevant to the proposed additional infrastructure and activities are discussed in Table 8 below.

Table 8: Applicable and other legislation

Applicable legislation and guidelines used to Reference where How does this development

compile the report applied comply with and respond to the
policy and legislative context

National Environmental Management Act, 1998 (Act Entire document The BAR and EMPr is compiled in
107 of 1998) accordance with the NEMA as well as
the Regulations thereunder.
Government Notice Regulation (GNR) 324 to 327 Section 3.2.3 The listed and triggered activities that
dated 7 April 2017: Environmental Impact Assessment are included in the application are
Regulations 2014, as amended . listed in Table 7.
GN 891 dated 2014: Guideline on Need and Section 5.0 The need and desirability of the
Desirability in terms of the Environmental project is described in Section 5.0
Impact Assessment (EIA) Regulations, 2010.
GNR 1147 dated 20 November 2015: Section 20.0 The financial provision for this project
Regulations Pertaining to the Financial was palculated and is provided in
Provision for Prospecting, Exploration, Mining Section 20.0.

or Production Operations.

GN 1314 dated 26 October 2016: Amendments
to the Financial Provision Regulations, 2016.

GNR 452 dated 20 April 2018: Amendment to
the Regulations Pertaining to the Financial
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Applicable legislation and guidelines used to

compile the report

Reference where
applied

How does this development
comply with and respond to the
policy and legislative context

Provision for Prospecting, Exploration, Mining
or Production Operations.

GNR 991 dated 21 September 2018:
Amendments to the Financial Provision
Regulations, 2015

The National Heritage Resources Act, 1999
(Act 25 of 1999)

Section 9.11.1

A heritage and palaeontology impact
assessment were conducted for the
project area and will be submitted to
the South African Heritage Resources
Agency (SAHRA) (APPENDIX K)

National Environmental Management: Air
Quality Act (Act 39 of 2004) and amendments

GNR 827 dated 1 November 2013: National
Dust Control Regulations

GN 1210 dated 24 December 2009: National
Ambient Air Quality Standards

GN 486 dated 29 June 2012: National Ambient
Air Quality Standard for Particulate Matter with
Aerodynamic Diameter less than 2.5 Micron
Metres (PM2.5)

GNR 533 dated 11 July 2014: Regulations
Regarding Air Dispersion Modelling

GNR 283 dated 2 April 2015: National
Atmospheric Emission Reporting Regulations

GN 275 dated 3 April 2017: National
Greenhouse Gas Emission Reporting
Regulations

Section 9.8.1

An Air Quality Impact Assessment
was conducted and is attached in
APPENDIX F. An application for AEL
amendment is also underway for the
project.

National Environmental Management:
Biodiversity Act, 2004 (Act 10 of 2004)
(NEM:BA)

National Environmental Management:
Protected Areas Act, 2003 (Act 57 of 2003)
(NEM:PAA)

Environment Conservation Act, 1989 (Act 73 of
1989) (ECA)

National Forest Act (Act No. 84 of 1998) list of
protected tree species

Threatened or Protected Species List (Notice
389 of 2013) (NEMBA ToPS List, 2007)

Conservation of Agricultural Resources Act
(CARA) (Act No. 43 of 1983), specifically
Regulation 15

National Protected Area Expansion Strategy
(2016).

Namakwa District Municipality Biodiversity
Sector Plan (2008).

Sections 9.11

A biodiversity impact assessment was
conducted for the project which
considered protected areas, as well
as species of conservation concern
(APPENDIX L).
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Applicable legislation and guidelines used to Reference where How does this development

compile the report applied comply with and respond to the
policy and legislative context

Northern Cape Critical Biodiversity Area Map
(2016)

Northern Cape Nature Conservation Act, 2009
(Act No. 9 of 2009)

National Water Act, 1998 (Act 36 of 1998) Section 19.4.3 An application for water use
authorisation will be applied for as
envisaged under Section 21 of the
NWA.

The proposed river diversion /
alteration will require water use
authorisation in terms of

Section 21 (c) and (i) in terms of the
NWA. Section 21 (c) and (i) water
uses are defined as follows:

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

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

Mineral and Petroleum Resource Development Section 3.2 If required by the DMRE, a

Act 28 of 2002 and amendments Section 102 application will be
submitted together with this
application in order to amend the EA
and EMPr.

5.0 NEED AND DESIRABILITY OF THE PROPOSED ACTIVITIES
5.1 Overview

Black Mountain Mining (Pty) Ltd Gamsberg Zinc Mine obtained approval for a 10 million ton per annum open
pit zinc mine under the NEMA during 2013. It included approval for a concentrator plant and associated
infrastructure, mining workshops and a tailings storage facility.

The open pit was developed in 2016 and the plant (phase 1) was constructed and commissioned in 2019. The
initial mine and infrastructure development, referred to as phase 1, resulted in an operation capable of
processing 4.8 million tons per annum

Project approval was obtained internally to commence with the implementation of the second phase, referred
to as phase 2, which entails the construction of the second stream of the concentrator plant and expanding the
tailings storage facility to the full authorized footprint.

To ensure realisation of the full capacity of the approved 10 million ton mine, an environmental authorisation is
required for additional infrastructure to improve the efficiency of the mining operations.
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Expanding the mine to the full authorised capacity will realise the full social and financial benefit as indicated in
the original EIA for the Gamsberg Zinc Mine.

5.2 Employment

Gamsberg Zinc Mine employs in excess of 1479 persons, operating as the largest private employer in the
Namakwa region and Black Mountain Mining (Pty) Ltd has been stable employer for the last 30 years.
Approximately 80% of the employees are from the local area, with 62% from the Namakwa, Khai-Ma and Nama
Khoi municipal areas.

During the construction of the phase 2 concentrator plant infrastructure®, there will be a temporary increase in
employment for a period of 18 months. It is estimated that 1516 temporary job will be available of which 90%
will be sourced locally.

Should the proposed expansion not occur, the estimated increase in the contribution in employment will not
occur. A number of business partners have active contracts with the neighbouring Black Mountain Mining (Pty)
Ltd BMM Mine and should the proposed Gamsberg Zinc Mine expansion not occur, a reduction in revenue might
be experienced.

5.3 Regional Mining Contribution

Mining is a major gross domestic product (GDP) contributor in the province and provides 22% of the provincial
economy, followed by agriculture at 7%, manufacturing at 3%, and construction at 2% (Stats SA, 2016). In
addition, the Northern Cape Province contributes 6% of the national mining GDP (Stats SA, 2016). Stats SA
reported that mining contributed 40 000 real jobs in 2014, which was up from 22 000 in 2003 (Stats SA, 2016).
Gamsberg Zinc Mine is one of the mining operations that has contributed to stable employment and economic
growth in the area.

5.4 Contribution to Service Delivery and Infrastructure

Black Mountain Mining (Pty) Ltd’s current contribution to the local service delivery and infrastructure in the area
includes:

m Residential accommodation to the majority of employees. Aggeneys currently houses the existing Black
Mountain Mine and Gamsberg Zinc Mine workforce of approximately 837 permanent employees and
approximately 830 sub-contractor staff. Additional accommodation is provided and secured in Pofadder
and Springbok.

m Basic service delivery to the town of Aggeneys. This includes monitoring of resources such as water,
energy as well as waste and waste recycling takes place continually to enable sustainable management
of resources by all the users.

m  Water infrastructure developed to provide potable water to Pofadder, Pella, Aggeneys and surrounding
farmers (approximately 1 200 people).

m Directly and indirectly supporting businesses and clubs by providing additional employment and non-mine
skills development and economic benefit to the area.

In addition to the above, the Black Mountain Mine Social and Labour Plan (SLP) currently implement four
projects, affecting approximately 9 000 persons positively with a total spend of approximately R 16.5 million
over five years. This SLP will shortly reach the end of its 5-year period. BMM intends to implement another SLP,

3 The current application for environmental authorisation only pertains to additional infrastructure required to optimize the mining operations,
as defined in section 3.2.1. The development of the concentrator plant in three separate phases was approved in the 2013 EIA and
EMPr.
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similar to the current, which will also include a total spend on R 19.5 million over a 5-year period. This SLP will
continue to focus on primary health care, education and small, medium and micro enterprise (SMME)
development.

It is expected that the proposed project will continue to add socio-economic value in similar manner in the future.

5.5 Regional Mining Contribution

Black Mountain Mining (Pty) Ltd has contributed substantially to local and regional economic growth. The
Aggeneys community alone was largely developed as a result of the current BMM operations. Mining operations
in the Northern Cape Province contribute the highest percentage towards the GDP, followed by the agriculture
and manufacturing sectors. Given the crucial role played by the BMM operations both on a local and regional
scale, should the proposed mine expansion not occur, the Northern Cape economy could face major
employment and development risks.

6.0 DESCRIPTION OF THE PROCESS FOLLOWED TO REACH THE
PROPOSED PREFFERED SITE

To minimise the potential impacts associated with the construction and operation of the proposed infrastructure,
it is preferred to limit the development footprints to areas within the existing Gamsberg Zinc Mine MRA and
existing infrastructure corridors. Several alternatives layout configurations for the proposed additional
infrastructure are possible and may be explored, taking into consideration economic viability, practicality and
environmental characteristics. The following alternatives were considered for the proposed additional
infrastructure and activities required for the continued operation of the Gamsberg Zinc Mine operations:

m Layout/ placement of infrastructure.
=  No-go option.

6.1 Layout Alternatives

Alternative layouts for the proposed additional infrastructure were investigated to allow for full utilisation of the
available areas within the Gamsberg MRA.

After due consideration, it was determined that the placement of the potable water pipeline within the existing
servitude and the expansion of the fuel and emulsion storage areas within the existing mine office and workshop
area will result in the least impacts on the receiving environment.

Placement of the phase 2 crusher, conveyor and coarse ore stockpile is dictated by the location of the approved
plant footprint and no alternative placement options are viable.

It was originally considered to divert flow/runoff to an area between the concentrator plant and the N14, which
would then discharge further downstream of the ephemeral river, to the west of the infrastructure areas.
However, to minimise impacts on the riverbed and to facilitate rehabilitation/reinstatement of the riverbed post
operation, it was decided to alter the riverbed instead by constructing an attenuation weir and using pipelines to
transfer water for the section potentially affected by contaminated runoff emanating from the waste rock dump,
ROM pad, crusher and conveyor (Figure 10).

The terrestrial ecology assessment (Section 8.6) identified areas of biodiversity sensitive areas in the footprint
area of the western section of the waste rock dump. To minimise the impact on these areas, the layout of the
western section of the waste rock dump was adjusted and the footprint ultimately reduced to avoid the sensitive
areas in the west. Figure 11 illustrates the original layout of the western waste rock dump versus the adjusted
layout.
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6.2 No Project Option

If the phase 2 concentrator plant infrastructure is not developed, Gamsberg Zinc Mine will not be able to ramp
up production to enable the 10 million tons per annum mining rates as was envisaged during the development
of the project and approved in the 2013 EIA. Production would remain at current levels of 4.8 million tons per
annum. This will therefore reduce the envisaged benefits to the community and region due to the lower projected
revenue streams.

It will further directly impact the employment numbers of the mine as doubling the capacity of the process plant
would entail an additional 180 direct jobs that will be created during the operational phase of the 2" phase of
the plant. The potential of an additional 530 mining related jobs will also be lost as the mining operation would
need to be increased to provide to phase 2 plant stream.
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7.0 PUBLIC PARTICIPATION PROCESS

This section provides an overview of the public participation process that will be undertaken as part of this BA.

7.1 Objectives of Public Participation

The principles that determine communication with society at large are included in the principles of the National
Environmental Management Act (NEMA) (Act 107of 1998, as amended) and are elaborated upon in General
Notice 657, titled “Guideline 4: Public Participation”

(Department of Environmental Affairs and Tourism, 19 May, Opportunities for Comment
2006), which states that: “Public participation process Documents will be available during the
means a process in which potential interested and affected BA process to provide stakeholders with
parties (I&APs) are given an opportunity to comment on, or information, further opportunities to
raise issues relevant to, specific matters.” identify issues of concern and

suggestions for enhanced benefits and
to verify that the issues raised have
been considered.

Public participation is an essential and regulatory
requirement for an environmental authorisation process
and must be undertaken in terms of Regulations 39 to 44 of
the Environmental Impact Assessment (EIA) Regulations
GN R.326, 2014 (as amended). Public participation is a
process that is intended to lead to a joint effort by stakeholders, technical specialists, the authorities and the
proponent/developer who work together to produce better decisions than if they had acted independently.

The public participation process is designed to provide sufficient and accessible information to I&APs in an
objective manner and enable them to:

m Raise issues of concern and make suggestions for enhanced benefits.

m Verify that their issues have been recorded.

m Assistin identifying reasonable alternatives.

m Contribute relevant local information and traditional knowledge to the environmental assessment.

m  Comment on the findings of the environmental impact assessment and the mitigation measures proposed.

m  Once the competent authority, the DMRE, has announced its decision, I&APs will be notified of the
outcome and the appeal procedure.

711 Identification of I&APs

The existing I&AP database was updated in consultation with Gamsberg Zinc Mine, the Local Municipality and
the District Municipality. The database comprises approximately 160 1&APs from all sectors of society
(APPENDIX B).

71.2 Register of I&APs

The NEMA Regulations (GN R.326) distinguish between 1&APs and registered 1&APs.
I&APs, as contemplated in Section 24(4)(d) of the NEMA include: “(a) any person, group of persons or
organisation interested in or affected by an activity; and (b) any organ of state that may have jurisdiction over

any aspect of the activity; and (c) all organs of state which have jurisdiction in respect of the activity to which
the application relates”.

In terms of the Regulation 42:

“An EAP managing an application must open and maintain a register which contains the names, contact details
and addresses of:
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a) All persons who; have submitted written comments or attended meetings with the applicant or EAP.

b) All persons who; have requested the applicant or EAP managing the application, in writing, for their names
to be placed on the register.

c) All organs of state which have jurisdiction in respect of the activity to which the application relates.

A register for I&APs has been opened and will be updated throughout the BA process.

As per the EIA Regulations, future consultation during the BA process will take place with registered I&APs.
Stakeholders who are involved in ongoing consultation during the public consultation period will be added to the
register.

71.3 Public participation process to be followed

This section provides a summary of the public participation process followed to date.

7.1.3.1 Announcement of the proposed project

Stakeholders will be invited to participate in the public participation process and to pass on the information to
friends, colleagues, and neighbours who may be interested and to register as 1&APs. The project will be
announced as follows:

m  An advertisement will be published in two local newspapers; and

m Distribution of a background information letter (BIL), locality map and registration and comment sheet to all
identified I&APs with email and postal addresses. A bulk SMS will be sent to identified I&APs with mobile
phone numbers. The announcement documents will provide information of the proposed project, how
I&APs can register and how to access the Draft BA/EMPr Report should they want to comment. Copies of
the announcement documents are attached as APPENDIX C;

The above-mentioned documents will also be made available at the public places listed in Table 9, and will also
be available for download from the Golder website at https://www.golder.com/global-locations/africa/south-
africa-public-documents/ or the Black Mountain Mining (Pty) Ltd website at https://vedanta-
zincinternational.com/sustainability/reports/.

m Site notices will be placed at all entrances to the mining site and at visible places at the boundaries of the
mining complex (APPENDIX D).

Table 9: Public places used during the consultation period

Public place Contact number

Pofadder Library, Loop Straat, Pofadder 054 933 0221
Aggeneys Library, Havelock Avenue, Aggeneys 054 983 2551
Pella Library, 129 Cathedral Street, Pella 054 9710174
Khai-Ma Municipality/Sending (Onseepkans), R C Mission 054 933 1000
Black Mountain Mining, 1 Penge Road, Aggeneys 054 983 9373
Golder Associates Africa, Maxwell Office Park, Magwa Crescent West, Waterfall City | 011 254 4800

A Public Meeting is not planned at this stage, however, if I&APs request such a meeting, it will be considered.
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71.4 Draft Basic Assessment and EMPr Report

The Draft BA and EMPr Report will be available for public review for 30 days from Friday, 27 May 2022 to
Monday, 27 June 2022. The report will be available at the public places listed above and posted to the Golder
website: https://www.golder.com/global-locations/africa/south-africa-public-documents/

Copies of this draft BA/EMPr Report have been sent to the following commenting authorities:

m Northern Cape Department of Agriculture, Environmental Affairs, Land Reform and Rural Development
(DAERL)

m Namakwa District Municipality

m Department of Water and Sanitation (DWS)

m  South African Heritage Resources Agency (SAHRA)
m  South African National Roads Agency (SANRAL)

71.5 Final Basic Assessment and EMPr Report

The BA and EMPr Report will be updated after the expiry of the public review period. All the issues, comments
and suggestions raised during the comment period on the draft BA and EMPr report will be added to the
comments and response report (CRR) that will accompany the Final BA and EMPr report. The Final BA and
EMPr report will be submitted to the DMRE.

On submission of the Final BA and EMPr report to the authorities, a letter will be sent via email to registered
I&APs to inform them of the submission as well as where a copy of the final report can be found.

7.1.6 Lead Authority’s Decision

Once the DMRE has taken a decision about the proposed project, the Public Participation Office will notify
I&APs of this decision and of the opportunity to appeal. This notification will be provided as follows:

m  Aletter will be sent via email to all registered I&APs, summarising the authority’s decision and explaining
how to lodge an appeal should they wish to.

8.0 ENVIRONMENTAL ATTRIBUTES AND DESCRIPTION OF THE
BASELINE RECEIVING ENVIRONMENT

The current, pre-project environmental characteristics of the Gamsberg Zinc Mine area are described in this
section. Existing literature and environmental related databases were used to compile this section,
supplemented with the findings of specialist investigations that were conducted specifically for the proposed
additional infrastructure project.

8.1 Geology
8.1.1 Regional Geology

Namaqua Metamorphic complex, located in the Northern Cape Province is underlain by volcano-sedimentary
sequence of supracrustal rocks of the mid-Proterozoic age (1200-1000 Ma) that have been subject to medium
to high metamorphism and polyphase deformation. The Namaqua complex has been divided into several
lithological distinct, structural discontinuity bounded Sub-provinces/Groups that are characterised by metal
sufide deposits. Part of the sequence is the Bushmanland Group which has been well studied and documented
for hosting the metapellic copper-lead-zinc-silver (Cu-Pb-Zn-Ag) ore deposits. These deposits are divided into
two types of ore bodies, i.e., a pyrrhotite-galena-sphalerite-chalcopyrite ore hosted by quartz-garnet-rich gangue
and a pyrite-pyrrhotite-sphalerite ore hosted by quartz-biotite-sillimanite gangue ((Joubert, 1986; McClung,
2006; Bailie, 2007; Reid, et al. 1977) as cited by (Golder, 2022¢)). The principal ore minerals are sphalerite
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(Zn,Fe)S, galena (PbS), and chalcopyrite (CuFeS2) with garnet (AsB2(SiO4)3) and apatite
(Cas(PO4)sCl) being minor constituents ((Moore, et al. 1990) as cited by (Golder, 2022¢)).

The major base metal strata bound, massive-sufide, Zn-Pb-Cu deposits in this Aggenys Subgroup include
Gamsberg in the Gamsberg Ore Formation, and Big Syncline, Broken Hill/Deeps, and Swartberg in the
Aggeneys farm Figure 12. The ore assemblages and host rocks have been subjected to intense deformation or
regional metamorphism, which resulted in isoclinal folding, structural and tectonostratigraphic imbrications as
well as excisions of rock units in many places ((Joubert, 1974) as cited by (Golder, 2022¢)). Overlying the
deformed sequence are various depths of the surficial cover of wind-blown sand, dunes, scree rubble, sandy
soil, calcrete, and alluvium of Tertiary to Quaternary age. The Big Syncline deposit comprises a thick sequence
of pyritic metapelites which host the disseminated sphalerite.
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Figure 12: Outcrop geology of the Aggenys Subgroup with Gamsberg Ore deposit (red box)
((Rozendaal, et al. 2017) as cited by (Golder, 2022¢))

8.1.2 Local Geology

Despite the discovery of Gamsberg zinc deposit in 1972, the ore body continues to be South Africa’s greatest
less exploited base metal resource. Figure 13 shows the locality and the simplified geological setting of the
Gamsberg deposit with the layers dipping towards the east. According to ((Rozendaal, et al. 2017) as cited by
(Golder, 2022¢), various lithological units are interpreted as representing mineralised, sufide, sufate, silicate,
carbonate, and oxide facies iron formation (Figure 14).

The Gamsberg stratiform has Cu-Pb-Zn-Ag rich metapelite and massive to banded iron formation sedimentary
rocks which vary in thickness between 1 and 100 m. The opaque minerals and economic sufides, at Gamsberg
comprise, in decreasing order of abundance, pyrite, pyrrhotite, marcasite, sphalerite, galena, and accessory
chalcopyrite, alabandite, magnetite, ilmenite, and graphite which outcrops as a large steep-sided inselberg
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within the Gams Iron Formation (GIF) ((H6hn, et al. 2021) as cited by (Golder, 2022e). Opencast mining of the
Gamsberg deposit disturb rocks from the Pella Quartzite, Gams Iron and Koeris Formations Figure 15).

GEOLOGICAL LEGEND
Formation
Amphibolite

[ Metapsammitic schist
Gams [ EE==] camsformation
Donker Qtz. [ Dark quartzite
witatz. [ [T] white quartzite
Namies [ [ Metapeiitc schist
Hoogoor [ Quartz-feldspar gneiss

Figure 13 : Locality and simplified geological setting of Gamsberg ore deposit ((Archibald, 2015) as
cited by (Golder, 2022¢)).
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Figure 14 : Lithostratigraphy and structure of the Gamsberg deposit ((Rozendaal, et al. 2017) as cited
by (Golder, 2022¢)).
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Figure 15: Key characteristics of Gamsberg lithologies which would be disturbed by mining activities
((ERM, 2013) as cited by (Golder, 2022¢).

The waste rock dump (WRD) at Gamsberg is said to be underlain by calcrete layers that are overlying loose
sand ((SRK, 2018, as cited by (Golder, 2022¢)). According to the report (SRK, 2018), calcrete layers are
irregularly and discontinuously developed with average thickness of approximately 0.5 m and 1.5 m. Calcrete
layers consist of coarse sub-angular cemented gravel and sand and gravel horizons with abundant calcrete
nodules. The bedrock surface is undulating and dips to the south where loose sand and calcrete cover reaches
the maximum thickness of 2.5 m. Bedrock comprises Gneiss with frequent Feldspars and Schist with Mica
(see Figure 16).

‘Windblown sand approx. 0.2m thick

L ; Calerete from 1m to 1.5m thick

Gneiss/Schist bedrock

Figure 16: Typical foundation profile likely to be encountered below the waste rock dumps, adopted
from ((SRK, 2018) as cited by (Golder, 2022¢)).

8.2 Climate

The Gamsberg Zinc Mine is situated in the north-west region of Bushmanland, an area that is marginal to the
winter and summer rainfall zones in the northwestern portion of the Northern Cape Province. Bushmanland, to
the west, is considered a winter rainfall area, while Gordonia to the east, is a summer rainfall area. The climate
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in the Gamsberg regional areas can be described as arid to semi-arid in nature with very limited rainfall, primarily
occurring during short periods (hours) as well as associated with short intense summer thunderstorm events
(Golder , 2022a). The mean annual precipitation is estimated at 92.4 mm and average summer temperatures
range between 30°C and 35°C while in winter the maximum temperatures range between 17°C and 20°C, with
significant temperature reductions at night.

The average S-Class pan evaporation is 3115 mm/year measured at B8EOO04 station. The station is
approximately 47 km away from the site area. The highest average monthly evaporation occurs in January, with
an estimated 390 mm/month (Golder , 2022a).

Golder (2022a) describes the prevailing wind direction as southerly in summer and northerly in winter. The least
common wind direction is north-westerly, which wind would seem to precede rain in the summer months. Wind
velocities of up to 110 km/hour have been recorded. The average wind speeds recorded for day and night times
are 3.25 m/s and 3.10 m/s respectively.

8.3  Air Quality

This section includes extracts from the Air Quality Impact Assessment (AQIA) report (Golder, 2022b), which is
appended in APPENDIX F.

8.3.1 Land Use and Sensitive Receptors

The area surrounding Gamsberg Zinc Mine is mostly privately owned and used for extensive, low-intensity small
stock farming.

Sensitive receptors are defined by the United Stated Environmental Protection Agency (USEPA) as areas where
occupants are more susceptible to the adverse effects of exposure to pollutants. These areas include but are
not limited to residential areas, hospitals/clinics, schools and day care facilities and elderly housing.

The following sensitive receptors for the Gamsberg Zinc Mine operations were identified within a 10km radius
and are presented in Table 10 and Figure 17.

Table 10: Sensitive receptors for the Gamsberg Zinc Mine operations

Sensitive Receptor Coordinates Distance from Direction from
Name Site Boundary  Site
Longitude Latitude (km)
1 Residential Area 1 18.847 -29.239 4.27 | West
2 Residential Area 2 18.880 -29.249 1.14 | West
3 Residential Area 3 18.888 -29.247 0.40 | West
4 Residential Area 4 18.907 -29.221 0.27 | North-west
5 Residential Area 5 18.900 -29.238 0.90 | West
6 Residential Area 6 18.894 -29.238 1.47 | West
7 Residential Area 7 18.891 -29.238 1.79 | West
8 Residential Area 8 18.911 -29.200 0.19 | North-north-
west
9 Residential Area 9 18.843 -29.253 4.53 | West
10 Residential Area 10 18.834 -29.272 6.45 | West-south-
west
11 Residential Area 11 19.060 -29.288 4.69 | South-east
12 Residential Area 12 19.067 -29.265 4.37 | East-south-east
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Sensitive Receptor Coordinates Distance from Direction from
Name Site Boundary = Site
Longitude Latitude (km)
13 Residential Area 13 19.021 -29.231 0.38 | East
14 Residential Area 14 19.025 -29.214 2.46 | East-north-east
15 Residential Area 15 18.845 -29.207 6.59 | North-west

8.3.2 Existing Sources of Air Pollution

Existing sources of air pollution within the area have been identified to include:
m  Agricultural activities.

m  Mining activities.

m Vehicle emissions.

Agricultural activities

Emissions from agricultural activities are difficult to control due to the seasonality of emissions and the large
surface area producing emissions (USEPA, 1995, in: Golder, 2022b). Most of the agricultural activities in the
region appear to be the small stock farming. As such, agricultural emissions are not expected to significantly
influence the air quality in the area.

Mining activities

Mining is likely to be the largest sources of particulates (PM1o, PM25, TSP) within the region. Dust and fine
particulate emissions associated with mining operations include wind erosion from stockpiles, open mining pits,
blasting, drilling, crushing and screening, material handling, ore processing operations, unpaved mine access

roads and other exposed areas. Factors which influence the rate of wind erosion include surface compaction,
moisture content, vegetation, shape of storage pile, particle size distribution, wind speed and rain.

Emissions from the mining activities are anticipated to be one of the dominant emissions influencing and
impacting on the regional air quality.

Vehicle emissions

Air pollution generated from vehicle emissions may be grouped into primary and secondary pollutants. Primary
pollutants are those emitted directly to the atmosphere as tail-pile emissions, whereas secondary pollutants are
formed in the atmosphere as a result of atmospheric chemical reactions, such as hydrolysis, oxidation, or
photochemical reactions. The primary pollutants emitted typically include carbon dioxide (CO2), CO,
hydrocarbons (including benzene, 1.2-butadiene, aldehydes and polycyclic aromatic hydrocarbons), SO2, NOx
and particulates. Secondary pollutants formed in the atmosphere typically include NO2, photochemical oxidants
such as ozone, hydrocarbons, sulphur acid, sulphates, nitric acid, sulphates, nitric acid and nitrate aerosols.

The quantity of pollutants emitted by a vehicle depends on specific vehicle related factors such as vehicle
weight, speed and age; fuel-related factors such as fuel type (petroleum or diesel), fuel formulation (oxygen,
sulphur, benzene and lead replacement agents) and environmental factors such as altitude, humidity and
temperature (Samaras and Sorensen, 1999).

Given the distribution of the mining activities, it is anticipated that vehicle exhaust emissions and their
contribution to ambient air pollutant will be relatively significant.
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Figure 17: Sensitive receptors for the proposed Gamsberg Zinc Mine area
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8.3.3 Local Ambient Air Quality Monitoring
Dust fallout monitoring

Dust fallout monitoring at Gamsberg Zinc Mine is currently conducted at eleven monitoring locations (Figure 18),
all equipped with single dust fallout units and in line with the NDCR and the ASTM D1739-70 methodology. The
most current dust fallout monitoring results for the period January 2020 to May 2021 are presented in Table 12.

Results indicate that all dust fallout monitoring locations are compliant with the National Dust Control
Regulations. To date a non-residential network average of 39 mg/m?/day was recorded, below the non-
residential dust fallout guideline of 1 200 mg/m?/day.

Particulate concentrations

Ambient PM1osampling was undertaken at the site during 2018 and 2019. The monitoring locations are provided
in Figure 19. The analysis of the data is detailed below (Table 11). Importantly, the GB NW site could be
classified as a background site (representative of natural desert windblown dust).

Ambient daily PM1o concentrations were below the daily NAAQS of PM+o for all sampling points. However,
sampling at GB Mining Offices, Aggeneys High school, South Village and GB Camp exceeded the NAAQS more
than four times per annum and as such, results in non-compliance of the daily PM1o NAAQS. It should be noted
that the data recovery was only 58% at GB NW, below the minimum data recovery of 90% (SANAS, 2012), for
the dataset to be deemed representative of conditions during a specific reporting period. Results here should
thus be viewed with caution.

Table 11: PM1o concentrations and exceedances recorded for the Gamsberg Zinc Mine during 2018 and 2019

Sampling ID Data Recovery (%) Daily P99 PM1o No. of Exceedances
Concentrations (ug/m?3)

GB Mining Offices (Jan-May- 100 39 12

2018)

GB South Access (Jan-Jun 96 7 0

2018)

Aggeneys High School, South 97 23 5

Village (Jan-Sept 2019)

GB Camp (Jan-Sept 2019) 98 28 7

GB NW (Jan-Sept 2019) 58 21 3
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Table 12: Dust fallout results from January 2020 to May 2021

Sample Guidelines Dust Fallout (mg/m?/day) Compliant
Location

Jan/Feb- Feb-May- Jun/Jul- Jul/Aug- | Aug/Sept Sep/Oct- Oct/Nov- Dec-Feb- Feb-Mar-

20 20 20 20 -20 20 20 21 21
Kykgat 1 1200 50 18 13 6 6 14 63 65 36 11 | Yes
Kykgat 2 1200 37 22 30 82 38 11 10 41 39 8 | Yes
GAMS - SuU1 1200 150 35 67 85 76 92 75 154 143 106 | Yes
GAMS - SU2 1200 83 17 48 35 80 97 6 146 59 60 | Yes
GAMS - SU3 1200 20 4 17 10 22 12 20 25 15 19 | Yes
GAMS - SU4 1200 21 - 7 9 21 9 43 292 25 14 | Yes
Achab (House) 1200 48 14 16 - 4 9 6 50 - 14 | Yes
Achab (Gams) 1200 38 6 60 7 9 17 7 53 - 41 | Yes
Gams Bloem 1200 85 12 7 16 - - 57 107 - 26 | Yes
Achab House 1200 46 14 13 7 7 24 11 55 - 20 | Yes
New
Achab Gams 1200 14 26 51 17 8 28 20 57 - 22 | Yes
New
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Figure 18: Dust Fallout Monitoring Points for the Gamsberg Zinc Mine
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Figure 19: PM10 monitoring locations for the Gamsberg Zinc Mine.
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Gaseous concentrations

In 2009, NO2 and SOz were sampled during the months of June and September at ten locations (SRK
Consulting, 2010). These monitoring locations are provided in Figure 20. In the absence of a more recent data,
this data was used for this assessment. The analysis of the data is detailed below (Table 13).

Ambient SO2 concentrations for June and September 2009 were well below the daily NAAQS of 125 ug/m? for
all sampling points. During September 2009, SOz concentrations increased when compared to June, but the
measured levels remained below the daily SO2 NAAQS (SRK Consulting, 2010).

NOz2concentrations were below the hourly NAAQS of 200 pug/m?for both the June and September 2009 sampling
periods. All sampled concentrations were recalculated from 24-hour to 1-hour values, for comparison to hourly
NAAQS values.

Table 13: Gaseous concentrations recorded for the Gamsberg Zinc Mine during the 2009 survey

Sample ID Daily SO2 Concentrations (ug/m?) Hourly NO:2 Concentrations (pug/m?3)
Jun-09 Sep-09 Jun-09 Sep-09

GAM A1 BDL 3.64 BDL 0.32
GAM A2 BDL 0.60 BDL BDL
GAM A3 BDL 0.32 BDL 0.32
GAM A4 BDL 6.78 BDL BDL
GAM A5 BDL 0.10 BDL BDL
GAM A6 BDL 0.10 BDL 0.19
GAM A7 BDL BDL BDL BDL
GAM A8 BDL 0.48 0.09 0.12
GAM A9 0.47 0.62 0.33 BDL
GAM A10 0.36 0.10 0.001 0.42
NAAQS 125 200

Note: BDL = Below Detection Limit
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Figure 20: SOz and NO2 monitoring locations for the Gamsberg Zinc Mine during the 2009 survey (SRK Consulting,
2009)

8.4 Topography

The local topography is characterised with undulating plains, containing low growing shrubby vegetation and
grasses. The surrounding plains are approximately 750 — 900 meters above mean sea level (mamsl), with the
highest areas of the Gamsberg inselberg varying between 1 100 — 1 150 mamsl. The Gamsberg inselberg
measures approximately 7.5 km east-west and approximately 4.6 km north-south. A basin, varying between
60 m to 70 m below the rim, has developed at the top of the inselberg as a result of erosion (SLR Consulting
(Pty) Ltd, 2020a).

8.5 Soil Land Use and Land Capability

This section includes extracts from the Desktop Soil Assessment report (Golder, 2022c), which is appended in
APPENDIX 1.

8.5.1 Regional soils and land use

The Gamsberg Zinc Mine area is described by ERM (2013) as being characterised by extensive peneplain®.
The soils present in the peneplain are predominantly shallow and stony. However, soils found within the
inselberg are characterised with boulder and stony scree slope soils (SRK Consulting, 2010 as cited by SRK,

4 A more or less level land surface produced by erosion over a long period, undisturbed by crustal movement.
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2013). The scarps and crest of the inselberg are characterised with bare rocks, while the Gamsberg Basin itself
is characterised with shallow gravelly soils.

Itis further stated by ERM (2013) that the soils present on the peneplain are generally characterised with reddish
sandy topsoil that is shallow in nature. It is however noted that this layer of red sandy soils varies between
being 10 cm to up to 60 cm across the Gamsberg Zinc Mine area.

The area is unsuitable for crop production due to the dry climate and low rainfall and therefore livestock farming
is the dominant form of land use in the region.

The proposed project area falls within the existing Gamsberg MRA except for a short section of the proposed
potable water pipeline that will be constructed within an existing pipeline servitude. Therefore, no agricultural
land will be transformed for this project.

8.5.2 Local soils

The soils identified at the site that coincide with the proposed new infrastructure areas (section 3.2) are
described in the previous SRK soils study of the site (SRK ', 2009) and are listed in Table 14 below (refer to
APPENDIX | for the soil type distribution map compiled by SRK).

The area closest to the previously unclassified northern-most section of the proposed water line has been
classified as Knersvlakte soil (SRK , 2009), and because there are no significant differences between this area
and the unclassified area, it has been assumed that that the unclassified area is also underlain by Knersvlakte
soil.

Table 14: Soil forms identified in proposed development areas

Proposed Development Areas Soil forms identified

Shallow | Deep . .
Oakleaf | Oakleaf Knersvlakte | Mispah Glenrosa | Prieska | Coega
Potable water pipeline X X X
Potable water pipeline area outside
mining rights area X
Expansion of dangerous goods storage
areas X X
River diversion/alteration X
Waste rock dump area X X X X X
Crusher and coarse ore stockpile for
plant phase 2 X X X X

8.5.2.1 Knersvlakte Soil Form

Knersvlakte consists of red sand that forms an Orthic topsoil underlain by a Dorbank. The Dorbank can be
several centimetres to several metres deep, underlain by hard carbonate and then soft carbonate. In other areas
the carbonate sequence is reversed, where soft carbonate is above hard carbonate. During the SRK study site
visit, the topsoil was moist in most areas due to rain earlier in the week of sampling, and was described as red
in colour, friable to slightly firm, clay sand and wind deposited. Given the arid climate of the region, the moisture
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observed is likely to be associated with conditions that prevail after rainfall. The Dorbank is a hard to very hard
red layer, comprising of sand, gravel and in some places fines stones cemented together. There was visual
evidence of precipitated salts in the Dorbank.

8.5.2.2 Coega Soil Form

Coega is composed of an Orthic A horizon, underlain by hard carbonate. The thin topsoil cover of red sand was
absent in places, exposing the underlying hard carbonate on the surface. The thickness of the hard carbonate
varied (0.4 — 1.5 m) across the site.

8.5.2.3 Prieska Soil Form

Prieska is composed of a thin topsoil overlying a red sand soil with carbonate. This soil layer is underlain by
hard carbonate starting from a depth of about 40 cm in places.

8.5.2.4 Glenrosa Soil Form

The Glenrosa soils identified at the site were composed of red sandy topsoil overlying weathered rock. The
weathered rock was about 40 cm thick and merged into a hard rock.

8.5.2.5 Mispah Soil Form

Mispah is comprised of a very thin topsoil horizon directly on hard rock. These shallow, sandy, stony and /or
rocky soils do not have a clear profile, overlying hard rock.

8.5.2.6 Oakleaf Soil Form

The Oakleaf soils identified comprised moderately shallow red sand over rock or gravelly material. Most of
these soils had an effective soil depth about 60 cm, but the water holding capacity was reduced by the low clay
and fairly high gravel contents.

8.6 Terrestrial and Aquatic Biodiversity

This section includes extracts from the terrestrial biodiversity assessment (Golder, 2022g) and aquatic
biodiversity compliance statement (Golder, 2022f) , which are appended in APPENDIX L.

8.6.1 Terrestrial Biodiversity
8.6.1.1 Regional Terrestrial Biodiversity

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. Golder (2022g) states that 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 1000 m elevation (on the
plains or mountain plateaus).

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) as cited by (Golder, 2022g)) 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 Critical Biodiversity Areas (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), as cited by (Golder, 2022g) and have
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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 plant are located (Golder, 2022g).

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.

8.6.1.1.1 Terrestrial Critical Biodiversity Areas (CBA) and Ecological Support Areas
(ESAs)

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 15.
As discussed in section 8.6.1.1, 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 21). 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.

Table 15: 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

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

= Aggeneys Gravel Vygieveld = Expert Critical Terrestrial Habitats:

i Calcrete and quartz patches.
® Bushmanland Arid Grassland

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

= Aggeneys Gravel Vygieveld
= Bushmanland Inselberg Shrubland ggeney ¥e

® Mountain Slopes
= Bushmanland Sandy Grassland

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

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

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

m Namakwa CBA 2 and associated

m National Protected Area Strategy (NPAES)
protected area focus
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Northern Cape Critical Biodiversity Area Map (2016) Namakwa District Biodiversity Sector Plan

2008

m  Skep expert areas

m Threatened species

8.6.1.1.2 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).

The proposed new infrastructure is also situated within the Bushmanland Protected Area Development Zone
(Figure 21).

Bushmanland Protected Area Development Zone
[ Core Development Zone
Development Zone Skm Buffer
Namakwa District Bioregional Plan
Critical Biodiversity Areas
B cBA Levelt
CBA Level2
[ Biodiversity Corridor Network
[ Property Boundaries

Figure 21: Proposed Bushmanland Protected Area Development Zone (Desmet 2022, as cited by
(Golder, 2022g)). (Approximate study area in yellow.

8.6.1.1.3 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 22).

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
sand patches, and is listed as an IBA due to its support of both the globally threatened Red Lark (Certhilauda
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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), as cited by (Golder, 2022g).

8.6.1.1.4 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 (Golder, 2022g).

8.6.1.1.5 Freshwater Ecosystem Priority Area (FEPA) sub-catchments

The proposed development footprint in relation to FEPA sub-catchments and NFEPA wetlands is illustrated on
Figure 23 and Figure 24 respectively.

8.6.1.1.6 Indigenous forests

No indigenous forest habitat occurs within the study area (see Figure 25).
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Figure 22: Nationally protected areas in relation to the Mining Right Area.
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Figure 23: MRA in relation to FEPA sub-catchments
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Figure 24: Proposed development in relation to NFEPA wetlands
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Figure 25: Regional vegetation types
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8.6.1.2 Terrestrial Vegetation and Flora
8.6.1.2.1 Vegetation types

Six national vegetation types are present in the areas associated with the proposed new infrastructure and
redefined layout of the WRD and crater dump/berm (Figure 25). Golder (2022g) states that none of these
vegetation types area currently threatened.

The Desmet 2013 fine-scale vegetation map (Figure 26) 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 waste rock dump alternative discussed in
Section 6.1, the proposed new infrastructure avoids any critical habitats that are currently in a natural state and
that are not covered by existing regulatory approvals.

Figure 26: Gamsberg Zinc Mine proposed additional infrastructure location in relation to the Desmet
2013 fine-scale vegetation units (Golder, 2022g).

8.6.1.2.2 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, (refer to Table 3 of Appendix B in the
Terrestrial Biodiversity Assessment Report appended in APPENDIX L). With the exception for Aloidendron
dichotoma and the fenced population of Conophytum ratum under the west waste rock dump alternative, no
other species of conservation concern were observed during the field assessment in the remaining natural areas
of the proposed new infrastructure.
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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 27). 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 waste rock 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.

Figure 27: Location of the existing and proposed additional infrastructure in relation to biodiversity
features of conservation concern based on the fine scale vegetation map and associated EIA 2013
biodiversity mapping (Desmet (2022) as cited by (Golder, 2022g))

8.6.1.3 Fauna

Literature indicates that the fauna biodiversity of the Gamsberg has been studied intensively, with studies dating
back to 1999. Faunal groups including mammals, birds, herpetofauna and invertebrates have been extensively
studied within the Gamsberg (3Foxes, 2020; GroundTruth, 2013, Anderson, 1999), as cited by (Golder, 2022g),
the results of which are summarised in the Animal Species Compliance Statement (APPENDIX L) and in the
sections that follow.

8.6.1.3.1 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 (Table 16).
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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), as cited by (Golder, 2022g).

8.6.1.3.2 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) as cited by (Golder, 2022g)) and Red Lark (Calendulauda burra) which is
classified as Vulnerable ((BirdLife International, 2022) as cited by (Golder, 2022g)). 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 17, and a discussion of species of conservation concern with potential to
occur provided thereafter.

Table 17: Bird species confirmed in MRA ((3Foxes, 2017), as cited by (Golder, 2022g))

Scientific name RSA Red List status

Common name

Ant-eating Chat Myrmecocichla Least concern
formicivora

Barn Swallow Hirundo rustica Least concern

Black-chested  Snake- | Circaetus pectoralis Least concern

eagle

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

Sociable Weaver

Philetairus socius

Least concern

Southern Fiscal

Lanius collaris

Least concern

Spike-heeled Lark

Chersomanes
albofasciata

Least concern

Tractrac Chat

Emarginata tractrac

Least concern
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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), as cited by (Golder, 20229)).

8.6.1.4

Although eight frog species are known from the Gamsberg MRA ((3foxes, 2020), as cited by (Golder, 2022g))
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) as cited by (Golder, 2022g)).
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), as cited by (Golder, 2022g)) , with as many as 60
species known from the region ((3Foxes, 2020), as cited by (Golder, 2022g)) ; 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 18)

Table 18: Reptile species of conservation concern confirmed/potentially occurring in the MRA

Common Name

Scientific name

RSA Red List status

Occurrence in MRA

Desert Mountain Adder Bitis xeropaga Least concern, but Confirmed
Range-restricted
Speckled Padloper | Chersobius signatus Endangered Unlikely — beyond
Tortoise known distribution
Good’s Gecko Pachydactylus Least concern, but Potential
atorquatus Range-restricted
(Pachydactylus goodi)
8.6.2 Aquatic Biodiversity
8.6.2.1 Regional Context

The study area falls within the quaternary catchment D82C of the Lower Orange Water Management Area
(WMA). The South African National Wetland Map version 5 (NWMS5) portrays the most up-to-date spatial data
for the extent and types of estuarine and inland aquatic (freshwater) ecosystems of South Africa (Van Deventer
etal., 2019), as cited by (Golder, 2022f). The NWM5 database indicated that the ephemeral drainage line to the
north of the proposed west waste rock dump is a river, and that a potential area of ‘channelled valley bottom
wetland’ habitat occurs outside of the 500 m buffer of the proposed infrastructure (Figure 28), and that the
Present Ecological Status of that system is considered largely to severely/critically modified.

No National Freshwater Ecosystem Priority Area (NFEPA) systems are present within the study area
(Figure 24).
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8.6.2.2 Field Survey Findings

The aquatic biodiversity of the Gamsberg Zinc Mine was comprehensively studied as part of a baseline
assessment conducted by GroundTruth (2013), as cited by (Golder, 2022f), in support of the ESIA for the
environmental authorisation of the Gamsberg Zinc Mine (ERM, 2013). In that study, the aquatic ecosystems of
the central kloof and eastern regions of the Gamsberg inselberg were assessed using aquatic biomonitoring
techniques including benthic diatoms and aquatic macroinvertebrates; depending on the availability of aquatic
habitats at each of the respective sampling sites. Whilst fish surveys were attempted in the kloof inside the
inselberg basin, no available habitat for fish was present, and it was assumed that no fish occur in this system.

The highly ephemeral nature and typically dry condition of the watercourse to the west of the inselberg rendered
it unlikely to support species adapted for aquatic life (e.g. hydrophytic plants, fish, aquatic macroinvertebrates,
diatoms), and as such no aquatic biodiversity assessment was performed in this system. No wetlands were
identified in the area mapped as ‘channelled valley bottom wetland habitat’ by the NWMS5 database (Figure 28).

During the survey conducted in January 2022 (Desmet, 2022) which coincided with a period of exceptional
rainfall (at approximately three times the seasonal average), some flow was observed in the watercourse to the
north and west of the West dump (Figure 29).

Figure 29: Observed flow, January 2022

8.6.3 Existing Impacts on Biodiversity and Drivers of Change

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
fugitive dust. Other observable impacts include un-mitigated mine-site water runoff.

The ephemeral drainage line 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. Two large calcrete gravel patches are located on the north side of the
ephemeral drainage line channel. These are important habitat features of conservation concern and are
currently demarcated as no-go areas for development.
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All other new proposed infrastructure, i.e. potable water pipeline, expanded dangerous goods storage areas,
are located within areas that have already been modified by mining and associated activities, and have no or
very little natural vegetation remaining.

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 additional infrastructure falls within the predicted extent of dust impacts calculated
during the 2013 mine EIA (ERM, 2013).

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 (Golder, 2022g).

8.7 Surface Water

This section includes extracts from the Surface Water Baseline report (Golder, 2022a), which is appended in
APPENDIX G.

8.7.1 Catchment description

The Gamsberg Zinc Mine MRA is influenced by four quaternary catchments D81G, D82A, B82B, and B82C
(Figure 4). The D81G catchments drains into the Orange River and the D82C catchment is an interior drainage
basin that does not drain into another catchment.

Most of the watercourses in the area are transient but the small catchment area on top of the Gamsberg Zinc
Mine contains a spring and can experience seasonal flow.

8.7.2 Local hydrology

Natural drainage patterns are poorly defined in the area and watercourses are ephemeral (water only flows after
heavy rainfall events). The drainage features of the area are characteristic of very dry areas where soil structures
are relict and not favorable to the formation of riparian soils. However, during extreme rainfall events, these
features become significant rivers and wetlands during a short period of time.

The most prominent watercourse is an ephemeral drainage line running parallel to the N14 at the base of the
Gamsberg Inselberg. There is a spring within the Gamsberg Inselberg which can experience seasonal to
perennial flows.

8.7.3 Mean Annual Runoff (MAR)

Given the arid and dry climate, characterised by low Mean Annual Precipitation (MAP), high evaporation and
high infiltration rates, the watercourses are ephemeral in nature and completely dry for much of the year.
Consequently, the quaternary catchments within which the study area are known to have very low Mean Annual
Runoff (MAR) values.

These have been published in the 1990 WRC publication “Surface Water Resources of South Africa” and MAR
values for the two sub-catchments under consideration were calculated by the weighted area method. Table 4
illustrates the baseline MAR in the context of the quaternary catchments, Table 5 presents the anticipated
reduction in MAR as a consequence of the development. However, it should be noted that there are no known
downstream users of surface water given the unreliable nature of this resource.
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Table 19: Baseline MAR

Sub-Catchment Quaternary Quaternary Quaternary Baseline Sub-
Catchment Catchment Area Catchment Sub- Catchment
(km?) MAR Catchment Contribution
(X1 03 m3) MAR to MAR (%)
(X102 m3)
North D82C 3,996 800 7.74 1.0%
South D81G 2,007 900 5.87 0.7%

8.7.4 Water Quality

The results of the latest sampling, conducted on a monthly basis in 2021, were compared to the South African
National Standards (SANS) for drinking water (SANS 241: 2015). The 50t percentile values of Nitrate for the
year were used the basis for comparison, and the 95t percentile values were used for all other parameters. All
parameters were within the limits of the SANS 241: 2015. The results are presented in Table 20 and the location
of the surface water monitoring points are illustrated in Figure 30.

8.8 Groundwater

SLR (2020a) summarises the groundwater regime in the Gamsberg Zinc Mine area as follow:

m No regional aquifers are developed in the area and groundwater occurs mainly in secondary fractured-
rock aquifers. It is further stated that primary weathered zone aquifers are rare and localized because soils
are thinly developed.

m Highly permeable scree, talus and intensively weathered bedrock occur to a depth of 20 to 30 m. This zone
is, however, thought to be of restricted extent with limited groundwater potential, due to low rainfall and
runoff with a high evaporation rate resulting in very low and sporadic recharge.

m The highly fractured and weathered hard rock terrain of the white quartzite unit, the schist, and the gneiss,
are considered to be water-bearing units, or secondary fractured-rock aquifers. The primary control on
permeability is taken as structures and weathering (related to depth from surface), rather than rock type,
appreciating that unweathered units at depth can also be water bearing, and that fracturing around major
faults will increase hydraulic conductivity.

m The average groundwater levels measured during the Golder (2007), SRK (2010), and ERM (2013a)
hydrocensus investigations were 31.7 metres below ground level (mbgl), 28.1 mbgl, and 29.4 mbgl
respectively. The groundwater levels ranged between artesian conditions and 178.8 mbgl|.

m In general, water levels in the Gamsberg area mimic the surface topography (based on April 2019
measured groundwater levels); groundwater flow is radially to the northeast and southwest away from the
Gamsberg Inselberg.

m  Groundwater vulnerability gives an indication of how susceptible an aquifer is to contamination. Based on
the national scale results (Parsons & Conrad, 1998) as cited by (SLR Consulting (Pty) Ltd, 2020a), the
aquifer underlying the mine area has a low vulnerability rating indicating a low tendency or likelihood for
contamination to reach a specified position in the groundwater system after introduction at some surface
location above the uppermost aquifer.

m  The mine currently has an existing groundwater monitoring network, which consists of 22 “farm” boreholes
on surrounding privately-owned farm areas (Figure 31) and 31 mine property boreholes (Figure 32).
Quarterly monitoring results for November 2017 to April 2019 concluded that there was no indication of
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pollution emanating from the mine that could affect the groundwater quality of the surrounding farm
boreholes.

8.9 Noise

The prevailing weather conditions, day-time noise levels and night-time noise levels are described by SLR
(2020) as follows:

m The daytime ambient noise levels are described as comparatively quiet but influenced by occasional noise
incidents such as vehicles passing by and community activities. Laeq’s7 ranged between 23 dBA and 49
dBA which is considered typical of rural to suburban areas according to SANS 10103 (SLR Consulting
(Pty) Ltd, 2020a).

m Night-time ambient noise levels, similar to the daytime, were observed. LAeqis ranged between 29 dBA

and 43 dBA which is considered typical of rural to urban areas according to SANS 10103 (SLR
Consulting (Pty) Ltd, 2020a).
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8.10 Sites of Archaeological and Cultural Significance

This section includes extracts from the Phase | Heritage Impact Assessment report (APAC Consulting , 2022),
which is appended in APPENDIX K.

8.10.1 Literature Review

A 2013 report by David Morris (on an Archaeological and Cultural Heritage Investigation for the Environmental
and Social Impact Assessment (ESIA) for the Gamsberg Zinc Mine and Associated Infrastructure) (ERM, 2013)
provides detailed information on the number, type, significance and location of pre-colonial (Stone Age) and
Colonial (recent historical) sites in the study and development area. Earlier surveys in this and the larger area
by him and others are also referenced.

Morris indicates in his 2013 report that previous work had established that regionally important archaeological
occurrences existed in the study area. One of these is on the northern rim of the inselberg with others in the
basin. No traces from the colonial frontier era were found in areas expected to be impacted. Twentieth century
remains of prospecting and mining activity included a campsite and tins dating from the 1970s. Previous work
had also examined the wider spatial context in order to evaluate observations made on and immediately
adjacent to the Gamsberg inselberg. The 2013 study additionally assessed the evidence of place names and
historical accounts as documentation of the more recent proto-colonial and colonial history which, it had been
noted, included episodes of considerable conflict locally, associated with what historians now characterize as
the genocide against the San.

An initial survey (in 2013) of the literature on the Pofadder-Aggeneys area showed that minimal work had been
undertaken in the region prior to the project, although in the 1990s, a few specialist inspections were carried out
for Eskom and Black Mountain Mine. While by no means in-depth, these latter surveys together with the work
of Morris & Beaumont (1991), Beaumont et al (1995) and Smith (1995), as cited by APAC Consulting (2022)
provided some regional context to the (2013) study and an indication of what to expect from an archaeological
perspective in the study area. Cultural Resources Management reports from the surrounding region referred to
Later and Middle Stone Age sites occurring. These studies gave the idea that archaeological sites in the area
are markedly more dispersed than in areas in the Karoo and eastern Bushmanland, to the south east, and along
the Orange River. A rock painting site is described from Black Mountain Mine, nearby, while reference is made
to a rock engraving seen in this landscape in the 1870s which has yet to be relocated (Morris, 2013: 12, as cited
by APAC Consulting (2022)).

Between 1999 and 2012 a number of field surveys were undertaken at Gamsberg. For the 2013 assessment
Morris divided the study area into three zones for the tabulation of results: North of Gamsberg); South of
Gamsberg and Inselberg and Basin. Survey of land surfaces north of Gamsberg and on the northern slope of
the inselberg itself on the farms Gams and Aroam revealed extremely minimal archaeological traces, namely a
very few isolated stone flakes. Where erosion had cut into the surface there was no indication of any artefacts
below the surface there either. Compared with the northern side of Gamsberg, the survey revealed that the
south western and southern side is richer in sites and is consequently more sensitive. Higher sensitivity stems
further from evidence that the southern/south eastern side of Gamsberg was the site of an incident in which a
group of San were cornered and shot — part of what historians now characterize as a genocide against the
indigenous people of the region. Some evidence suggests that this most likely took place in the kloof indicated
as SG 7, known as ‘Inkruip’ (‘Creep in’). The occurrence of sites is focused on features such as watercourses
and waterholes that would be activated by rain, and sheltered places. Colonial era stone-walling, as dwelling
space and kraals, is evident at various sites (Morris, 2013: 13-17, as cited by APAC Consulting (2022)).

The 2013 survey revealed a remarkable paucity of tangible archaeological or heritage traces on the inselberg
itself and within the basin. The terrain is, in general, highly eroded: it is extremely rocky, often with minimal or
no topsoil, making it a hostile environment for preservation of archaeological traces, and indeed for human
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occupation in the first instance. The outer rim of the Gamsberg and the broader eastern plateau was found on
the whole to have extremely minimal archaeological traces, with occurrences being mostly in the form of
occasional isolated flakes. Attention was focused on several parts of the broad eastern rim and within valleys
and kloofs sloping eastwards off the Gamsberg and westwards into the basin. The kloof areas, settings of high
energy run off during heavier rains, were found to be largely devoid of artefacts. Small shelters/overhangs at
various places in the sides of the basin and kloofs were examined for evidence of possible Later Stone Age
occupation within the Gamsberg basin, e.g., stone tool scatters in driplines or on a shelter talus, or where finger
paintings or engravings might feature on rocks or shelter walls. Again, evidence was generally lacking. Finds of
varying significance were made, however, at five locales on the western side of the inselberg, i.e., on its north
western rim and within the Gamsberg basin (Morris, 2013: 18, as cited by APAC Consulting (2022)).

The map below (Figure 33) shows the location of sites recorded in the 2013 report by Morris. It is clear that
there are a number of cultural heritage (archaeological and historical) sites, features and material in the larger
study area and development footprint.

Figure 33: Distribution of known sites in the study area (from Morris 2013, as cited by APAC Consulting
(2022)). Some of these are in the direct mining area and already have been disturbed (Google Earth,
2022).

8.10.2 Results of the field assessment

The field assessment revealed three sites of interest (Figure 45). The first site identified is represented by a
single Middle Stone Age (MSA) / Late Stone Age (LSA) flake tool (scraper) in the area of the pit. No other tools
were observed in the area. This includes small scatters of tools that are fairly characteristic of other similar areas
in the larger Northern Cape and areas in close regional proximity to the current study area recorded by APAC
Consulting and others in recent years. It is however possible that other archaeological material could have been
missed during the current assessment, but if any are to be present it is highly likely that these will be single or
small scatters of stone tools that are not in a primary context and of low significance.

(> SoLpEr 66






May 2022 21466019-352382-6

Figure 36: Piece of undecorated pottery found in the area

8.11 Paleontology

This section includes extracts from the Palaeontological Impact Assessment report (Fourie, 2022), which is
appended in APPENDIX J.

8.11.1 Literature review

The Gamsberg Zinc Mine is located over several geological formations.

The Kalahari deposits extend in age down to at least the Late and probably the Early Tertiary (65 million years
ago). Fossils are scarce, and are of terrestrial plants and animals with close affinity to living forms. Included in
the Kalahari Group are the Quaternary alluvium, terrace gravels, surface limestone, silcrete, and aeolian sand.
Four major types of sands have been delineated (Kent 1980, Visser 1989, as cited by (Fourie, 2022)). The
Kalahari Group is underlain by the Uitenhage and Zululand Groups (McCarthy and Rubidge 2005, as cited by
(Fourie, 2022)).

The rocks of the Namaqua Metamorphic Province are mostly gneissic in character. It is present along the
Orange River from Prieska in the east to the Atlantic Ocean. The radiometric age varies from 1 350 to 2 000 Ma.
The Koperberg Suite is at the top as an intrusive, followed by the Spektakel Suite, Keimoes Suite, Hoogoor
Suite, Little Namaqualand Suite, Gladkop Suite, Vioolsdrif Suite, underlain by the metasedimentary and volcanic
rocks of the Orange River Group, Okiep Group, Bushmanland Group, Korannaland Sequence and at the bottom,
the Marydale and Kaaien Groups (Kent 1980, as cited by (Fourie, 2022)).

The Bushmanland Group comprises the pregranitic succession in Bushmanland. Subgroups present are the
Pella (Swartmodder Gneiss), Gaudom, Hom, Aggeneys (Namies Schist and Gams formations) (now Wortel,
Witputs, Skelmpoort, T"hammaberg, Hotson, Koeris). Outcrops are mostly present as inselberge with an age of
1305 -1 415 Ma (Kent 1980, Visser 1989, Cornell et al. 2006, as cited by (Fourie, 2022)).

The Gladkop Metamorphic Suite derives its name from a hill or inselberg consisting of the Steinkopf Gneiss,
Brandewynsbank Gneiss near Springbok and intrusive in the Steinkopf Gneiss, and the Noenoemaasberg
Gneiss intrusive into the Brandewynsbank Gneiss near Ratelpoort (Kent 1980, as cited by (Fourie, 2022)).

‘Algal microfossils’ have been reported from shales and are probably of diagenetic origin (Eriksson 1999, as
cited by (Fourie, 2022)), and could be present in the study area. Stromatolites are significant indicators of
palaeoenvironments and provide evidence of algal growth between 2640 and 2432 million years ago. Significant
fossil remains of Cenozoic aged terrestrial organisms have been recorded from the sedimentary rocks of the
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Specialist assessment Environmental Comments

Sensitivity

Animal Species Assessment High Assessed as part of the Terrestrial
Biodiversity Impact Assessment

Additional Studies

Air Quality Not stated In support of the AEL Amendment application

Carbon Footprint Assessment Not stated Internal requirement for all Black Mountain
Mining (Pty) Ltd projects

9.2 Impact Assessment Methodology

The specialist studies that were undertaken for the proposed project are attached in the appendices to this
report. The significance of each identified impact was determined using the approach outlined below
(terminology from the Department of Environmental Affairs and Tourism Guideline document on EIA
Regulations, April 1998). This approach incorporates two aspects for assessing the potential significance of
impacts, namely occurrence and severity, which are further sub-divided as follows:

Occurrence Severity

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

To assess each of these factors for each impact, the following four ranking scales are used:

Magnitude Duration

10 - Very high / Unknown 5 — Permanent (post closure)

8 — High 4 - Long-term (impact ceases after site closure has
been obtained)

6 — Moderate 3 - Medium-term (impact ceases after operational life
of the activity)

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

2 — Minor 1 — Immediate

5 — International 5 — Definite / Unknown

4 — National 4 - Highly Probable

3 — Regional 3 - Medium Probability

2 — Local 2 - Low Probability

1 - Site only 1 - Improbable

0 — None 0 — None
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9.5 Motivation where no alternative sites were considered

See Section 6.0 of this report for a discussion on the alternatives considered.

9.6 Statement motivating the alternative development location within
the overall site

The placement of the proposed infrastructure is limited to in terms of its location as it has to be firstly located
within the approved Gamsberg Zinc Mine MRA and secondly in close proximately to associated infrastructure.
The preferred locations were determined to limit potential impacts on the receiving environment, operational
and financial implications, as described in Section 6.0.

The final layout plan is provided in Figure 6. Alternatives were considered for the diversion of the ephemeral
river, as discussed in Section 6.0 and the final layout plan incorporates the preferred options.

9.7 Full description of the process undertaken to identify, assess and
rank the impacts and risks the activity will impose on the preferred
site

A list of potential impacts associated with the proposed mining development were identified during the Basic

Assessment process and are summarised in 9.8. A detailed description of the impact assessment and rating
methodology is provided in Section 9.2. The following information sources were used in the assessment process:

m Observations made on site.

m  Outcomes of specialist studies.

m Review of existing approved EMPRs, water use licences and environmental authorisations.
m Liaison with the Gamsberg Zinc Mine environmental and project teams.

m Discussions with specialists, where required, regarding assessment and ranking of impacts.

9.8 Assessment of each identified potentially significant impact and
risk

9.8.1 Air Quality

9.8.1.1 Modelling Results

Dust fallout, PM2.5, PM1o and VOCs will be emitted into the atmosphere as a result of the proposed Gamsberg
Zinc Mine project associated with the operation of the crusher, ore stockpile and additional fuel storage on site.
As such, air dispersion modelling was conducted for dust fallout, PM2.5, PM10 and VOCs.

Dust fallout, PM2.s and PM1o concentration results for the proposed project at specified sensitive receptors are
presented in concentration isopleths (Figure 38 to Figure 44), to indicate the predicted dispersion of pollutants.
It must be noted that in the absence of a VOC standard, VOCs, in the form of CsHe, being the most stringent
standard, was used for this assessment.

The results of the air dispersion modelling are summarised as follows:
m Dust fallout levels:

= The highest predicted offsite dust fallout rate of 0.07 mg/m?/day is well below the Residential Dust
Control Regulations of 600 mg/m?/day (Figure 38).

= Predicted dust fallout rate is well below the Residential Dust Control Regulations at all sensitive
receptors.
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9.11 Terrestrial and Aquatic Biodiversity
9.11.1 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 proposed additional infrastructure 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.

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

The maijority of the proposed development areas all fall within areas already earmarked for development in the
2013 Mine EIA (ERM, 2013), 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 waste rock dump, beyond the previously agreed (DENC offset agreement) and recommended proposed
revised setbacks (Figure 11) will result in the 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 could not have been be easily mitigated
unless the waste dump footprint was revised to avoid the areas in question, in which case no direct losses on
these receptors would be sustained and no changes to the agreed offset would be required (Refer to section
6.1).

Based on the current project description and layout, including the revised west waste rock dump footprint, the
impact as a direct loss and disturbance of natural habitat and associated flora is considered to be of low
significance.

9.11.1.2 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.

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 an impact of low significance.

9.11.1.3  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.
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DRAFT ENVIRONMENTAL MANAGEMENT PROGRAMME
19.0 ENVIRONMENTAL MANAGEMENT PROGRAMME
19.1 Details of Environmental Assessment Practitioner
The required details have been supplied in PART A, section 2.2 of this report.

19.2 Description of the Aspects of the Activity

See section 3.0 of this document.

19.3 Composite Map

The locality map for the project can be seen in Figure 3. The proposed additional infrastructure in relation to
environmental sensitivities identified in the impact assessment is provided in Figure 45.

19.4 Description of impact management objectives including
management statements

By committing to the implementation of the management measures described in the EMPr and the conditions
stipulated in the EA, Water Use Licence and Atmospheric Emission Licence, Gamsberg Zinc Mine intends to
ensure that the local environmental quality are not adversely affected by the construction and operation of the
proposed infrastructure project and that the positive impacts will be enhanced as far as practicable.

19.4.1 Determination of closure objectives

The overarching closure vision proposed for BMM, as adopted in the 2020 mine closure update, is as follows
(SLR Consulting (Pty) Ltd , 2020 ).

The primary objective is to strive towards achieving closure that would be widely accepted and
cost-effective for the Gamsberg Zinc Mine. The BMM/Gamsberg Zinc Mine Closure Vision aims to
make sure the BMM/Gamsberg Zinc Mine zone of influence is a safe, stable, non-polluting and

healthy environment with predominantly grazing potential supporting local biodiversity and
small-scale, socio-economic enterprises

The above closure vision will be used to guide future conceptualisation of appropriate closure objectives and
associated closure measures for the additional infrastructure and the total mining operation towards ensuring
that the closure planning is practical, achievable, and implementable.

19.4.2 Volumes and rate of water use required for the operation

No volume of water is required additionally for the operation.

19.4.3 Has a water use licence been applied for?

Gamsberg Zinc Mine operates under the following WUL and associated amendment:
m  WUL Licence No: 14/D82C/ABCGIJ/2654, File No: 27/2/2/D382/101/1, dated 30 September 2014
m  WUL Amendment, dated 14 April 2016

Gamsberg Zinc Mine intends to submit an application for water use authorisation to the Department of Water
and Sanitation (DWS) for water uses as specified in section 21(c) and (i) of the NWA. These water uses include:

m  Section 21 (c) impeding or diverting the flow of water in a watercourse.

m Section 21 (i) altering the bed, banks, course or characteristics of a watercourse.
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19.5 Impacts to be mitigated in their respective phases

The potential impacts to be mitigated were described in detail in Section 9.8 and the mitigation measures
associated are presented below in Table 30, Table 31 and Table 32
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Table 30: Construction Phase

EMPR
Ref. No.

Detailed Mitigation Measures

Mitigation Type
(Modify, remedy,
control or stop)

e.g. Modify through
alternative method;
Control through
noise control;
Control through
management and
monitoring;
Remedy through
rehabilitation

Standards to be Achieved
(Impact avoided, noise
levels, dust levels,
rehabilitation standards,
end use objectives etc)

Time period for
implementation
(time period when
the measures in the
environmental
management
programme must
be implemented
Measures must be
implemented when
required)

Compliance with
Standards

(A description of how

each of the
recommendations

made, will comply with

any prescribed
environmental
management

standards or practices

that have been
identified by

Competent Authorities)

Responsible
person

Air Quality
1.1 m Modifying or ceasing loading activities | Minimise and Duration of Compliance with By implementing Gamsberg
during dry and high wind conditions. _control through | construction NAAQA at the mine dust control Zinc_ Mine
impact phase boundary. measures at Environmental
= Avoid double handling of material, where | Management significant emission | Manager,
. and monitoring. sources, the ECO,

possible. cumulative ambient | appointed

= Minimising the drop height of the material gzrﬁg‘fg d'Oad will E:ﬁ:eersss
from truck loads/transfer points. A drop '
height policy should be maintained on-site
and all equipment operators should be
trained in the policy such that drop height
reduction is implemented during materials
handling activities.

m Using water carts with boom sprayers or
wet suppression systems.

m The height of existing berms at stockpiles
must be increased, reducing the impact of
winds on the stockpile.
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Table 31: Operational Phase

EMPR
Ref. No.

Detailed Mitigation Measures

Mitigation Type
(Modify, remedy,
control or stop)

e.g. Modify through
alternative method;
Control through
noise control;
Control through
management and
monitoring;
Remedy through
rehabilitation

Time period for
implementation
(time period when
the measures in the
environmental
management
programme must
be implemented
Measures must be
implemented when
required)

Standards to be Achieved
(Impact avoided, noise
levels, dust levels,
rehabilitation standards,
end use objectives etc)

Compliance with
Standards

(A description of how
each of the
recommendations
made, will comply with
any prescribed
environmental
management
standards or practices
that have been
identified by
Competent Authorities)

Responsible
person

Air Quality
1.2 m The conveyor belts are cleaned on a | Minimise and Duration of Compliance with By implementing Gamsberg
regular basis through the use of belt _control through | operational NAAQA at the mine dust and emission Zinc_ Mine
. impact phase boundary. control measures at | Environmental
scrapers, washers and or combinations of management significant emission | Manager
both. Implementing wet dust suppression | and monitoring. sources, the
sprays at conveyor tip points are also cumulative ambient
recommended. particulate load will
be reduced.

m Tasking a team to be responsible for the
removal of all deposited dust from
machinery, enclosures and conveyors
within the crushing plant and tip areas,
resulting in less deposited dust available
for wind entrainment.

m Deploy a dust sweeper in the plant,
capable of collecting all deposited fines,
reducing the amount of dust available for
wind entrainment.
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Table 32: Decommissioning and Closure Phase

Mitigation Type

Standards to be Achieved

Time period for

Compliance with

(Modify, remedy, implementation (Impact avoided, noise Standards
control or stop) (time period when levels, dust levels, S
e.g. Modify through the {neasurets Iin the rel:jabilitatii;_)n f_tanda:ds, g‘; g; f;’;’ﬁ ;lon offiow
EMPR alternative method; ;Z‘;;;Z’;Tniz ta CLEICEL TN IC ) recommendations B -
Ref. No. Detailed Mitigation Measures Control through made, will comply with esponsible
Y noise control; p roglyr ammte é" ust be any prescribed person
Control through ;Z’p Sls tb environmental
management and . eals i tm:s h e management standards
monitoring; fmp gmsn edwaen or practices that have
Remedy through required) been identified by
rehabilitation Competent Authorities)
Air Quality
1.3 m Modifying or ceasing loading activities | Minimise and During Compliance with By implementing Gamsberg
during dry and high wind conditions control through | decommissioning | NAAQA at the mine dust control Zinc Mine
impact and closure boundary. measures at Environmental
= Avoid double handling of material, where managemeqt phase significant emission | Manager,
: and monitoring. sources, the ECO,
possible. ; . :
cumulative ambient | appointed
= Minimising the drop height of the material particulate load will | business
. be reduced. partners
from truck loads/transfer points. A drop
height policy should be maintained on-
site and all equipment operators should
be trained in the policy such that drop
height reduction is implemented during
materials handling activities.
m Using water carts with boom sprayers or
wet suppression systems.
Surface Water
2.8, 2.8, 1 All po||ution control mechanisms are to be | Minimise and During Regulation GN 704 for Compliance with GN Gamsberg
210 in accordance with GN 704. and all | control through | decommissioning | storm water 704 Zinc Mine
. ' . impact management at mines. Environmental
necessary pollution control mechanisms
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20.0 FINANCIAL PROVISION

20.

1 Closure Objectives

The initial closure philosophy and objectives below have been developed to guide the closure measures to be
implemented on site towards achieving the above closure vision (Golder , 2022¢).

Physical stability: to remove and/or stabilise/rehabilitate surface infrastructure and related disturbance,
unavoidable mining residue and open pits that are present on the mine, to facilitate the implementation of
the planned next land use, by ensuring that:

= All rehabilitated disturbed areas that have the potential for wind and/or water erosion will be provided
with a suitable vegetation cover to combat these aspects/forces.

= Monitoring is undertaken to demonstrate the success of the closure and rehabilitation measures
implemented.

Environmental quality: to ensure that local environmental quality is not adversely affected by possible
physical impacts and chemical contamination arising from the rehabilitated areas and that catchment
yield is sustained as far as possible, by ensuring that:

® Rehabilitated mining areas do not present any unacceptable environmental risks.

= Environmental impacts will be investigated and addressed at source. If not possible, the required
intervention / mitigation measures will be implemented, and preferably during operations to limit the
intervention required at closure.

= Ongoing monitoring will be undertaken to ensure the quality of the surface and groundwater,
specifically in terms of acidity and salinity, remains within acceptable threshold levels.

Health and safety: to limit the possible health and safety threats to humans and animals using the
rehabilitated mine site as it becomes available, by ensuring that:

= Health and safety threats are prevented as far as possible. If not, to limit these to acceptable risks
that can be reasonably/realistically achieved.

Land capability / land-use: to re-instate suitable land capabilities over the rehabilitated portions of the
mine site, by ensuring that:

= Land capability will be reinstated to match the pre-mining land capabilities as far as possible. If not,
effort will be put into achieving the next best land capability.

Aesthetic quality: to leave behind a rehabilitated mine site that, in general, is not only neat and tidy with
an acceptable overall aesthetic appearance, but which is also aligned to the respective land uses, by
ensuring that:

= Recognition is given to the local/natural landscape forms, and these be repeated as far as practically
possible.

= Rehabilitation measures that appear unnatural/visually intrusive will be avoided as far as possible.

Biodiversity: to encourage, where appropriate the re-establishment of native vegetation on the
rehabilitated mine sites, such that the terrestrial biodiversity is largely re-instated over time, by ensuring
that

= Viable self-sustaining vegetation communities are established.
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APPENDIX A

EAP Curriculum Vitae
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APPENDIX B

Database of Potentially Interested
and Affected Parties































May 2022 21466019-352382-6

APPENDIX C

Stakeholder Letter, Registration
and Comment Sheet
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APPENDIX D

Advertisement and Site Notice
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APPENDIX F

Air Quality Impact Assessment
Report
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APPENDIX G

Surface Water Baseline
Assessment Report
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APPENDIX |

Desktop Soil Assessment Report
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APPENDIX K

Heritage Impact Assessment
Report
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APPENDIX L

Biodiversity Impact Assessment
Report
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