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PURPOSE OF THE SCOPING REPORT AND INVITATION TO COMMENT

Freegold Harmony (Pty) Ltd (a subsidiary of Harmony Gold Mining Company Ltd) has appointed Savannah
Environmental as the independent environmental consultant to undertake the Scoping and Environmental
Impact Assessment (S&EIA) process for the Harmony One Plant Solar PV Facility, Free State Province. The EIA
process is being undertaken in accordance with the requirements of the 2014 EIA Regulations promulgated
in tferms of the National Environmental Management Act (No. 107 of 1998) (NEMA).

This EIA Report consists of ten chapters, as follows:

» Chapter 1 provides background to the Harmony One Plant Solar PV Facility project and the
environmental impact assessment.

» Chapter 2 provides a project description of the Harmony One Plant Solar PV Facility.

» Chapter 3 outlines strategic regulatory and legal context for energy planning in South Africa and
specifically relating to the project.

» Chapter 4 describes the need for, and alternatives considered for the Harmony One Solar PV Facility.

» Chapter 5 outlines the approach to undertaking the Scoping/EIA process.

» Chapter é describes the existing biophysical and social environment within and surrounding the study
and development area.

» Chapter 7 provides an assessment of the potential issues associated with the Solar PV facility and
associated infrasfructure.

» Chapter 8 presents the assessment of cumulative impacts of the Solar PV Facility.

» Chapter 9 presents the conclusions and recommendations based on the findings of the EIA Report.

» Chapter 10 provides references used to compile the EIA report.

The 30-day period for review is from 11 November 2022 to 12 December 2022. The report is available for
public review at (http://www.savannahsa.com/public-documents/energy-generation/). All comments
received and recorded during the 30-day review and comment period will been included, considered, and
addressed within the final EIA Report to be submitted to the Competent Authority for consideration.

Comments should be submitted in writing on or before 12 December 2022 to the contact person below.

Please submit your comments by 12 December 2022 to:

Nicolene Venter of Savannah Environmental
PO Box 148, Sunninghill, 2157
Tel: 011-656-3237
Mobile: 060 978 8396
Fax: 086-684-0547
Email: publicprocess@savannahsa.com

Comments can be made as written submission via fax, post, or email

Purpose of the EIA Report and Invitation fo Comment Page i
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EXECUTIVE SUMMARY

Freegold Harmony (Pty) Ltd (a subsidiary of Harmony Gold Mining Company Ltd) is looking to supplement its
energy supply by implementing photovoltaic (PV) generation at their Mine site, aiding their transition to a
more sustainable and environmentally friendly energy mix at the existing Harmony One Mine. A solar PV
facility with a generating capacity of 30MW is proposed in close proximity to the Harmony One Gold Plant
mining operations. The site is located south west of the Witpan dam, south of the Harmony One Gold Plant
operations, approximately ~14km north west of the town of Virginia within the Matjhabeng Local Municipality
and within the Lejweleputswa District Municipality, Free State Province.

The solar PV facility, known as Harmony One Plant Solar PV Facility, will comprise of several arrays of PV
panels and associated infrastructure. The project site is located on the Remaining Extent of the Farm
Marmageli 20 and Remaining Extent of the Farm Welkom 80, which are owned by the Mine but outside of
the mining area (the project would not impact on mining activities).

A project site considered to be technically suitable for the development of the solar PV facility, with an
extent of approximately 680ha, was identified by Freegold Harmony (Pty) Ltd. A development area of
~310 ha was demarcated within the project site for the construction and operation of the Harmony One
Solar PV Facility and its associated infrastructure, and the full extent of this development area is assessed
within this EIA Report. The development area allows an adequate footprint (75ha) for the installation of a
solar PV facility with a contracted capacity of up to 30MW, while allowing for the avoidance of
environmental site sensifivities.

The grid connection for the facility will consist of underground cabling within the facility, an on-site facility
substatfion and switching station to be connected to the existing Brand Gold Substation via a power line
(located ~2km north of the site). The grid connection infrastructure is located within an assessment corridor
of 300m wide and fraverses the Remaining Extent of the Farm Marmageli 20 and Remainder Extent of the
Farm Welkom 80.

The relative location of the project site, development area and the grid connection corridor are indicated
in Figure 1.1.

From a local perspective, the Mine site within the greater Welkom area is considered favourable for the
development of a solar energy facility by virftue of prevailing climatic conditions, relief, aspect, the
availability of a grid connection, and the availability of land on which the development can take place.

As of 2019, the Industrial sector was the leading electricity consumer in South Africa, with up to 56 percent
of the total consumption (Ratshomo 2019). Mining and quarrying accounted for 10% of the industrial
consumption (Chamber of Mines of South Africa, 2017). The successful development of the renewable
energy project will enable Harmony Gold to make a valuable and meaningful contribution towards growing
the green economy within the Free State Province and South Africa. This will assist the Free State in creating
green jobs and reducing greenhouse gas emissions, while reducing the energy demand on the Eskom
national grid.

Table 1: Detailed description of the Harmony One Plant Solar PV Facility project site
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Province Mpumalanga Province
District Municipality Lejweleputswa District Municipality
Local Municipality Matjhabeng Local Municipality
Ward Number (s) Ward 24 and 32
Nearest town(s) Welkom (5km north of the site)
Affected Properties: Portion 20 of Farm Marmageli 20

Portion 20 of Remaining Extent of Farm Welkom 80

The Harmony One Plant Solar PV Facility will have a contracted capacity of up to 3S0MW and will include
specific infrastructure, namely:

» PV modules and mounting structures

» Inverters and fransformers a SCADA room, and maintenance room

» Cabling between the project components, to be laid underground where practical

» Access roads, internal roads and fencing around the development area.

» Temporary and permanent laydown areas and O&M buildings.

» Grid connection solution including an on-site facility substation, switching station, to be connected to
the Brand Gold Substation via anoverhead power line (located ~2km North of the site).

The overarching objective for the Harmony One Plant Solar PV Facility is to maximise electricity production
through exposure to the available solar resource, while minimising infrastructure, operational and
maintenance costs, as well as potential social and environmental impacts. In order fo meet these
objectives, local level environmental and planning issues will be assessed through the EIA process with the
aid of site-specific specialist studies in order to delineate areas of sensitivity within the identified project site;
this will serve to inform and opftimise the design of the solar PV facility.
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Harmony One Plant Solar PV
Free State Province

Locality Map

Legend

@® Town
A Harmony 1 Gold Plant
A Bambanani Mine Welkom
B Eskom Substation
—— Existing Power Line
Main Road
Harmony Proposed Development

Harmony One Plant Development
Area

Grid Connection Corridor (300m)
[ pevelopment Footprint
[ ] Affected Properties

savarnah

Scale: 1:50 000 et el
Projection:GCS_WGS_1984
Map Ref: Harmony Locality Map

Figure 1: Locality map of the development area and footprint within which the Harmony One Plant Solar PV Facility is proposed to be developed
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1. Environmental Permitting Requirements

The Harmony One Plant Solar PV Facility and its associated infrastructure trigger the need for the following
environmental permit:

» An Environmental Authorisation (EA) from the Free State Department of Small Business Development,
Tourism and Environmental Affairs (DESTEA) in accordance with the requirements of the National
Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) and Environmental Impact
Assessment (EIA) Regulations (GNR 326), 2014, as amended.

Savannah Environmental has been appointed as the Independent Environmental Assessment Practitioner
(EAP) in accordance with NEMA and Regulations 21 to 24 of the 2014 EIA Regulations (GNR 326) to
undertake the required S&EIA in support of the application for Environmental Authorisation (EA) and the
public participation process for the project, in order to identify and assess all potential environmental
impacts associated with the proposed Wind Energy Facility and recommend appropriate mitigation
measures in an Environmental Management Programme (EMPr).

An EIA is an effective planning and decision-making tool for the project developer as it allows for the
identification and management of potential environmental impacts. It provides the opportunity for the
developer to be fore warned of potential environmental issues and allows for the resolution of issues
reported on in the Scoping and EIA Reports as well as a dialogue with Interested and Affected Parties
(I1&APs). Comprehensive, independent environmental specialist studies are required in accordance with
the EIA Regulations to provide the competent authority with sufficient information in order fo make an
informed decision. The EIA process being undertaken for the proposed general waste disposal site
comprises two phases — i.e., Scoping and Impact Assessment - and involves the idenfification and
assessment of environmental impacts through specialist studies, as well as public participation. The process
followed in these two phases is as follows:

» The Scoping Phase includes the identification and description of potential impacts associated with the
proposed project through a desktop study and consultation with interested and affected parties and
key stakeholders. This phase considers the broader project area in order to identify and delineate any
environmental fatal flaws, no-go or sensitive areas, as well as project alternatives in order to determine
which should be assessed in more detail in the EIA Phase. Following the public review period of the
Scoping Report, this phase culminates in the submission of a final Scoping Report (this report) and Plan
of Study for the EIA Phase to the competent authority for acceptance and approval to continue with
the EIA Phase of the process.

» The EIA Phase involves a detailed assessment of potentially significant positive and negative impacts
(direct, indirect, and cumulative) identified in the Scoping Phase. This phase considers a proposed
development foofprint and includes detailed specialist investigations (including field surveys),
consideration of feasible alternatives and public consultation. Recommendations of practical and
achievable mitigation and management measures are included in an Environmental Management
Programme (EMPr) considering all phases of the project. Following the public review period of the EIA
Report and EMPr, this phase culminates in the submission of a Final EIA Report and EMPr o the
competent authority for review and decision-making.
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2. Evaluation of the Harmony One Plant Solar PV Facility

The EIA Report, together with the specialist studies contained within Appendices D-l provide a detailed
assessment of the potential impacts that may result from the development of the Harmony One Plant Solar
PV Facility. No environmental fatal flaws or unacceptable impacts were identified in the detailed specialist
studies conducted, provided that the recommended mitigation measures are implemented. These
measures include, amongst others, the avoidance of sensitive features within the development footprint
and the undertaking of the construction and operational bird and bat monitoring, as specified by the
specialists.

The potential environmental impacts associated with the Harmony One Plant Solar PV Facility assessed
through the EIA process include:

» Impacts on ecology, including flora, fauna and wetlands

» Impacts on avifauna.

» Impacts on soils and agricultural potential.

» Impacts on heritage resources, including archaeology, palaeontology and the cultural landscape.
»  Visual impacts on the area imposed by the components of the facility.

» Positive and negative social impacts.

The development footprint, as assessed in the EIA Report is presented in Figure 2.

1.1. Impacts on Terrestrial Ecology (including flora and fauna)

The site falls within the Vaal-Vet Sandy Grassland (EN) vegetation type. Any remaining patches of natural
grassland would therefore be regarded as being of very high conservation value. The vegetation type is
currenfly heavily affected by extensive transformation by agriculture, urban expansion and mining
operations.

Areacs identified as CBA 1 areas represent remnant patches of the threatened Vaal-Vet Sandy Grassland.
These areas remain essential to maintaining the conservation targets for this vegetation type and they
should all be regarded as having a very high conservation value. These areas regarded as CBA 1 should
be excluded from the development and should be completely avoided by any associated activities. The
development footprint for the PV facility, avoids this CBA1 area entirely. However, the grid connection
corridor is located within these CBA1 areas. Mitigation measures as recommended in this EMPr must be
implemented to mitigate any impacts.

The majority of this area has previously been transformed by urban development, mining operations and
agricultural cropfields. Subsequently those portions of previous cultivation have now re-established
grassland, but which is of secondary establishment while portions of previous residential areas had also
been rehabilitated but is evidently still quite degraded. Despite the largely fransformed condition of the
site, fairly large areas of remaining natural grassland are also still present, and these areas clearly have a
high conservation value.

The main impacts affecting the area is associated with the mining operations here. The plant itself covers
a fairly large area which is completely fransformed, associated with the mining plant is also a network of
infrastructure which includes railways, roads, dirt fracks and pipelines which confributes toward
fransformation. To the south east of the plant is also residential areas associated with the mine and of these
one is sfill present and this area is completely transformed while the other residential area has since been
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demolished and the area rehabilitated though it is also clearly still transformed from the natural condition.
Associated with these residential built-up areas are also fairly large plantings of exotic and invasive frees.
These also cause local transformation of the natural vegetation. In the west and south of the site there are
also a few areas which no longer contain surface structures but was also clearly associated with mining
activities. These areas now consist of rubble and spoil dumps, barren patches and degraded areas. In
addition to these impacts, the area is also being utilised as communal grazing areas and since this does
not follow a structured grazing regime or stocking levels it does contribute toward disturbance in the form
of overgrazing and trampling by domestic livestock. From the described impacts it should be clear that
large portions of the site have been completely fransformed while significant disturbance is also present.
Previously built-up areas, mining operations and disturbances has resulted in infilling, shallow excavations
and rubble dumps. This also affects the natural drainage patterns and causes the formation of ponding
which leads to arfificial wetland areas which were especially notable to the south of the site. The general
fopography is dominated by a fairly flat plain with a slight slope from west to east and toward the large
Witpan waterbody.

While the assessment and significance rating consider the full extent of the development area, the
implementation of avoidance of sensitive areas as a mitigation strategy has been adopted. The northern
portion of the development area (comprising Vaal-Vet Sandy Grassland and CBAT rating) has been
excluded entirely from the development footprint and the necessary mitigation implemented to ensure no
indirect impacts affect the sensitive habitafts.
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Terrestrial Fauna

Signs and tracks of mammals are present on the site but notably less when compared to the natural
condition. This is most likely a consequence of the fragmented condition of the area, the proximity of
mining operations and urban areas and high levels of disturbance. Natural vegetation has a high carrying
capacity for mammals which decreases significantly where agriculture and mining transforms this natural
vegetation and in such areas the mammal population is normally represented by a generalist mammal
population. The area proposed for development contains large areas being transformed from the natural
condition while natural grassland does still occur it is also largely fragmented and isolated from surrounding
extensive natural areas. The mammal population in the study area is therefore dominated by generalist
species while being largely modified from the natural mammal populatfion. Rare and endangered
mammals are often reclusive and avoid areas in close proximity to human activities and are also
dependant on habitat in pristine condition. Such species may sfill occur in the portions of remaining natural
grassland in the study area though due the fragmented and isolated nature of these areas the likelihood
is considered relatively low.

Wetland and riparian habitats also generally provide a higher abundance of resources and subsequently
are also able to sustain a diverse and large mammal population. This will also be the case for the natural
pan wetlands in the north western portion of the site. Though these areas are also disturbed to some extent
and coupled with the close proximity of human activities, these wetlands will still be able fo sustain a higher
bio-load which in turn supports a larger mammal population. This also substantiates the need to avoid
these wetland areas and exclude them from development

The most significant impact on mammals anticipated on the site itself is primarily concerned with the loss
and fragmentation of available habitat. Transformation of the natural vegetation on the site will result in a
decrease in the population size as available habitat decreases. Large portions of the study area has
already been largely fransformed and consequently the current mammal population is already modified
from the natural condition and will consequently decrease the anticipated impact of the development
significantly. In addition, should those portions of Endangered Vaal-Vet Sandy Grassland and CBA 1 areas
be excluded from development, it will further decrease the impact on the natural mammal population

The impact significance has been determined and should development take place without mitigation it is
anticipated that several moderate-high to high impacts will occur. The impact on remaining natural areas
of grassland as well as the wetland systems in the north western portion of the site will especially be heavily
affected. However, should adequate mitigation be implemented as described these can all be reduced
to moderate and low-moderate impacts. This is however subject to the development footprint being
retained within areas of low sensitivity and avoiding any areas of remaining natural grassland as well as the
wetland systems on the site.

1.2, Impacts on Wetlands

The surface water features of the study area are dominated by two large pan wetland systems! in the north
western portion of the site. The Witpan, an exceedingly large pan system is also located along the north
eastern border of the site but does not form part of the study area. A grid connection powerline situated
adjacent to this pan may however still have some impact on it. Two areas of surface disturbance (shallow
excavations and dumps) also promote the accumulation of surface water and consequent formation of

1 No development associated with the Solar PV facility will be located within the wetland areas, the gridline infrastructure is however
located within the 500m regulated area and a water use licence process will be undertaken in this regard.
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artificial wetland areas but since they are undoubtedly arfificial and do not form part of the natural
drainage pattern.

The grid connection powerline will be situated approximately 50 meters from the edge of the Witpan and
there is still a low likelihood of it affecting the pan system. The pan is heavily degraded by surrounding land
use, mostly associated with the WWTW and gold mine operations, but still forms an important surface water
feature in the area and the grid connection powerline should not contribute to any further impacts on it.

A few areas occur that are clearly not natural watercourses or wetlands but may have formed arfificial
wetland conditions due to the accumulation of surface runoff. Such areas include a shallow excavationin
the eastern portion of the site an area of dumps and general surface disturbance in the southern portion
of the site. The southern wetland area may have been associated with remnants of a natural wetland
system to the south though investigation of historical images confirms that itself is completely artificial and
a manifestation of the local disturbance.

The proposed grid connection powerline is still likely to have some impact on the Witpan though this is also
anficipated to be a fairly low impact. The solar development may sfill have some impact on the
catchment of these wetland areas in terms of the rain shadow caused by the panels and the coupled
runoff and infiltration patterns, erosion caused by these runoff patterns and disruption of surface
watercourses. Implementation of a storm water management system should however adequately mitigate
any impacts on runoff and erosion. Development within 500 meters of these wetland areas will require a
water use authorisation for the project from the DWS for water uses identified in Section 21(a), Section 21(c)
and 21(i) of the National Water Act (Act 36 of 1998).

1.3. Impacts on Avifauna

According to field observations, the total number of species observed on the study area is 88 species.
Approximately 11 threatened or near threatened species is known to be present in the wider study area
with only three species recorded on the study are during the surveys. Furthermore, four southern African
endemics and 10 near-endemic species were confimed on the study area and the immediate
surroundings. However, a large percentage of the species recorded in the study area was represented by
waterbirds and shorebird taxa.

Habitat units comprising potential avifauna sensitive elements have been identified within the project site.
These sensitive elements have been classified as being of a medium sensitivity and are described below.

»  Areas of high sensitivity

It includes the grassy depressions, all adjacent pans and the buffer zones.

More importantly, the nearby pans and the Witpan Dam support large congregations of waterfowl and
shorebirds taxa, including globally and regionally threatened and near threatened species (e.g. flamingo
taxa). These pans are also important from a functional and dynamic perspective at the landscape level
since it forms part of an "inter-connected" system or "stepping stones" within the regional catchment,
meaning that environmental conditions at these pans (e.g. water levels, salinity, food availability,
availability of shoreline habitat) are constantly changing. Therefore, none of the pans within catchment
are similar fo each, thereby providing a continuous supply of resources for waterbirds which tend to
commute on a daily basis over the study site and along the edges of the slimes dams (which are often
inundated). The placement of electrical infrastructure and PV panels in close proximity to these areas as
well as on areas where the frequency of fly-overs by waterbirds are high could increase potential avian
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collisions with the infrastructure. Nevertheless, the inundated quarries are of artificial origin and could be
removed.

»  Areas of medium sensitivity

It includes the moist mixed grassland and the artificial impoundment/quarry. The grassland provides
potential suitable foraging habitat for a high number of bird species and bird individuals when compared
fo the other units. However, reporting rates for threatened and near threatened bird species are
anticipated to be relatively low, thereby suggesting a medium sensitivity rating instead of a high sensitivity
even though the majority of the habitat is natural.

»  Areas of low sensitivity

These habitat units are represented by transformed types and include the secondary grasslands, a build-
up land and landscaped/manicured areas.

The following senisitivities were identified from an avifaunal perspective:
»  Pans and Depressions - High Avifaunal Site Ecological Importance
»  Artificial Dams — Medium Avifaunal Site Ecological Importance

The proposed Solar PV development does not pose as much of a potential impact risk to the avifaunal
community of the receiving environment. The most significant potential impact associated with the Solar
PV developments relate to habitat destruction and disturbance/displacement. The area currently
experiences high levels of existing impacts such as highly modified areas used for mining and grazing as
well as high levels of disturbance associated with the mining activities. The avifaunal community, even in
the remnant patches of natural or near-natural vegetation scattered amongst the agricultural fields, is likely
accustomed to the ongoing habitat disturbance and movement of large machinery. The Solar PV facility
is therefore unlikely fo pose a significant negative impact on the avifaunal community of the receiving
environment. The positions provided in the layout of associated infrastructure are acceptable and unlikely
to have a significant negative impact on the long-term viability or persistence of the avifaunal community
of the receiving environment provided mitigation measures indicated in this report and the aquatic
specialist report are implemented as appropriate.

Based on the results of the pre-application avifaunal monitoring programme conducted for the Harmony
One Plant Solar PV facility and associated infrastructure (including cumulative impacts), it is the avifaunal
specialist’s informed opinion that the proposed development will not have a significant negative impact
on the viability or persistence of avifaunal populations in the area following the implementation of
mitigation measures. The indicative positions of the solar PV facility components provided in the layout are
acceptable.

Itis the specialist opinion that the proposed development can be approved from an avifaunal perspective,
as long as mitigation measures are implemented.

1.4. Impacts on Soils and Agricultural Potential

The soil and agricultural properties and sensitivities of the proposed Harmony One Solar PV facility
development was the subject of the Agricultural Agro-Ecosystem Assessment conducted. The study found
that the area consists of seven different natural soil forms, i.e. Avalon, Bainsvlei, Clovelly, Glenrosa, Katspruit,
Ermelo and Nkonkoni, ranging from 0.3m to 1.5m in effective soil depth. The areas with existing soil
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disturbance, are classified as Technosols. The largest portion of the development footprint has land with
Moderate (Class 08) land capability that is suitable for dryland crop production with limitations. Three
smaller areas have Moderate-High (Class 09) land capability while the areas with existing disturbance, has
Very low (Class 03) land capability.

It is anticipated that the construction and operation of the Harmony One Solar PV facility will have impacts
that range from medium to low. Through the consistent implementation of the recommendation mitigation
measures, most of impacts can all be reduced to low. Since the area around the development footprint
will be fenced off, it is not anficipated that the impact on livestock grazing can be mitigated as this area
will now be excluded from livestock farming.

1.5. Impacts on Heritage Resources (archaeology, palaeontology and cultural landscape)

The Heritage Impact Assessment identified that all impacts associated with the development of the
Harmony One Plant Solar PV Facility will be of medium and high significance before mitigation, and can
be mitigated to an acceptable level of impact (i.e., low significance). The impacts rated to be of high
significance pre-mitigation are not considered as fatal flaws, provided the prescribed mitigation measures
are implemented.

The areas surveyed as part of this assessment have been transformed through agricultural interventions
and/or mining activity. As such, it is not surprising that the results of the survey only identified one site of
scientific cultural value - HM4 within the development area proposed for the Harmony PV development
graded lIC.

The identified site of archaeological significance has the potential to provide scientific insight into the past
and as such, it isrecommended that this area is not impacted by the proposed development. It is therefore
recommended that no-go development buffers as per the recommendations are implemented. Further, it
is recommended that these sites are mapped on all relevant SDPs and that on-going conservation
measures are put in place for the developments.

Based on the outcomes of the Heritage Impact Assessment, it is not anficipated that the proposed
development of the solar energy facility and its associated infrastructure will negatively impact on
significant heritage resources on condition that:

» The 30m buffer area recommended around site HM4 is implemented

» The Chance Fossil Finds Procedure is implemented for the duration of construction activities

» Although all possible care has been taken to identify sites of cultural importance during the
investigation of the study areaq, it is always possible that hidden or subsurface sites could be
overlooked during the assessment. If any evidence of archaeological sites or remains (e.g.
remnants of stone-made structures, indigenous ceramics, bones, stone artefacts, ostrich eggshell
fragments, charcoal and ash concentrations), fossils, burials or other categories of heritage
resources are found during the proposed development, work must cease in the vicinity of the find
and SAHRA must be alerted immediately to determine an appropriate way forward.

1.6. Visual Impacts
Besides the large number of mines and mining infrastructure within the study area, there are numerous

power lines and substations, predominantly associated with the mines. The proposed Harmony One Plant
PV facility is located approximately 11.4 km north-west of the Harmony Airfield.

Purpose of the EIA Report and Invitation fo Comment Page xiii



HARMONY ONE PLANT SOLAR FACILITY, FREE STATE PROVINCE
EIA Report November 2022

There is a formally protected or conservation areas just outside of the 10km range to the PV facility and
approximately 11km south-east from the Openheimer Gold course (2km from the eastern border of the
alternative layout facility).The area surrounding the development footprint can be classified as a mix
between agricultural activities such as grazing, and crop production and activities associated with mining.
Towards the southern, western and eastern boundaries of the site, pre-existing mining infrastructure and
buildings are clearly visible. Additionally, to the northern boarders of the proposed site a few residential
areas are located. There is no cultivated agricultural land in the project site or directly adjacent to it which
could be impacted upon by the proposed development. The proposed development is compatible with
the surrounding land uses and does not present a conflicting land use.

Overall, the significance of the visual impacts is expected to range from moderate to low as a result of the
generally undeveloped character of the landscape. The facility would be visible within an area that
incorporates certain sensitive visual receptors who would consider visual exposure to this type of
infrastructure to be infrusive. Such visual receptors include people travelling along roads and residents of
rural homesteads and settlements.

Subject to mitigation measures being undertaken, mitigation measures arising and the recommended
mitigation measures, from a Landscape and Visual Impact perspective, it is the specialist's opinion that
there is no reason why the proposed layout should not be authorised.

1.7. Socio-Economic Impacts

Impacts are expected to occur with the development of the Harmony One Plant Solar PV Facility during
the construction, operation and decommissioning phases. Both positive and negative impacts are
identified and assessed.

There are some vulnerable communities within the project area that may be affected by the development
Harmony One Plant Solar Facility and its associated infrastructure. Traditionally, the consfruction phase of
a PV solar development is associated with most social impacts. Many of the social impacts are
unavoidable and will take place to some extent but can be managed through the careful planning and
implementation of appropriate mitigation measures. Several potential positive and negative social
impacts have been identified for the project, however an assessment of the potfential social impacts
indicated that there are no perceived negative impacts that are sufficiently significant to allow them to
be classified as “fatal flaws™.

» Based on the social impact assessment, the following general conclusions and findings can be
made:

» The potential negative social impacts associated with the construction phase are typical of
construction related projects and not just focussed on the construction of solar PV projects (these
relate to an influx of non-local workforce and jobseekers, infrusion and disturbance impacts (i.e.,
noise and dust, wear and tear on roads) and safety and security risks), and could be reduced with
the implementation of the mitigation measures proposed. The significance of such impacts on the
local communities can therefore be mitigated.

» The site falls within existing mining development area and therefore falls within the mines social
and economic processes and structures, things such as the socio economic development and
local economic development plans will take into consideration the development of the PV
facilities.

» The development will infroduce employment opportunities during the consfruction phase
(temporary employment) and a limited number of permanent employment opportunities during
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operation phase.

» The proposed project could assist the local economy in creating entrepreneurial growth and
opportunities, especially if local business is involved in the provision of general material, goods and
services during the consfruction and operational phases. This positive impact is likely to be
compounded by the cumulative impact associated with the development of several other solar
facilities within the surrounding area, and because of the project’s location within an area which
is characterised by high levels of solar irradiation, and which is therefore well suited to the
development of commercial solar PV facilities.

» The proposed development also represents an investment in infrastructure for the generation of
non-polluting, Renewable Energy, which, when compared to energy generated because of
burning polluting fossil fuels, represents a positive social benefit for society.

»  When considering Harmony One Solar it is also important to consider the cumulative social impacts
that may arise with other proposed solar PV projects in the area.

» |t should be noted that the perceived benefits associated with the project, which include RE
generation and local economic and social development, outweigh the perceived impacts
associated with the project.

The proposed mitigation measures should be implemented to limit the negative impacts and enhance
the positive impacts associated with the project.

The proposed project and associated infrastructure are unlikely to result in permanent damaging social
impacts. From a social perspective it is concluded that the project could be developed subject to the
implementation of recommended mitigation measures and management actions identified for the
project.

1.10 Assessment of Cumulative Impacts

Cumulative impacts are expected to occur with the development of the Harmony One Plant Solar PV
Facility throughout all phases of the project life cycle and within all areas of study considered as part of this
EIA report. The main aim for the assessment of cumulative impacts considering the Harmony One Plant
Solar PV Facility is o test and determine whether the development will be acceptable within the landscape
proposed for the development, and whether the loss, from an environmental and social perspective, will
be acceptable without whole-scale change.

The following conclusions can be drawn regarding the cumulative impacts associated with the project:

» There will be no unacceptable loss or impact on ecological aspects (vegetation types, species and
ecological processes) due to the development of the Harmony One Plant Solar PV Facility and other
renewable energy facilities within the surrounding area, provided recommended mitigation measures
are implemented. The cumulative impact is therefore acceptable.

» There will be no unacceptable risk to avifauna with the development of the Harmony One Plant Solar
PV Facility and other renewable energy projects within the surrounding area, provided recommended
mitigation measures are implemented. The cumulative impact is therefore acceptable.

» There will be no unacceptable loss of land capability due to the development of the Harmony One
Plant Solar PV Facility and other renewable energy projects within the surrounding areas, provided
recommended mitigation measures are implemented. The cumulative impact is therefore
acceptable.

» Change fo the sense of place and character of the area is expected with the development of
renewable energy facilities. However, the change is not considered to be a fatal flaw.
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» There will be no unacceptable loss of heritage resources associated with the development of the
Harmony One Plant Solar PV Facility and other renewable energy projects within the surrounding areas.
The cumulative impact is therefore acceptable.

» No unacceptable socio-economic impacts are expected to occur. The cumulative impact is therefore
acceptable.

The cumulative impacts associated with the Harmony One Plant Solar PV Facility will be of a low
significance, medium and high significance, with impacts of a high significance associated with the

impacts on ecology. A summary of the cumulative impacts is included in Table 1 below.

Table 1: Summary of the cumulative impact significance for the Harmony One Plant Solar PV Facility

Specialist assessment Overall significance ofimpact ofthe Cumulative significance of impact
proposed project considered in of the project and other projects in
isolation the area

Ecology High High

Avifauna Low to High (depending on the Medium to High (depending on the
impact being considered) impact being considered)

Soils and Agricultural Potential Medium Low

Heritage (including archaeology, Low Low

palaeontology and sense of place)

Visual Medium Medium

Socio-Economic Low to Medium (depending on the  Low to Medium (depending on the
impact being considered) impact being considered)

Based on the specialist cumulative assessment and findings, the development of the Harmony One Plant
Solar PV Facility and its contribution to the overallimpact of allrenewable energy facilities to be developed
within a 30km radius, it can be concluded that the Harmony One Plant Solar PV Facility cumulative impacts
will be of a medium to low significance, with impacts of a high significance mainly relating to ecological
and avifauna impacts. It was concluded that the development of the Harmony One Plant Solar PV Facility
will not result in unacceptable, very high cumulative impacts and will not result in a whole-scale change
of the environment.

2. Environmental Costs of the Solar PV Facility and its associated grid connection versus Benefits of the
Solar PV Facility

Environmental costs (including those to the natural environment, economic and social environment) can
be anticipated at a local and site-specific level and are considered acceptable provided the mitigation
measures as outlined in the EIA Report and the EMPr are implemented and adhered to. No fatal flaws
have been identified.

These environmental costs could include:

» Aloss of biodiversity, flora and fauna due to the clearing of land for the construction and ufilisation of
land for the PV facility. The cost of loss of biodiversity has been minimised/avoided through the
implementation of recommendations provided by the specialist. All wetland features are avoided by
the PV facility (grid line may traverse). All CBA1 areas are avoided by the PV facility. The resulfing
impact is considered to be acceptable.

» Impacts on birds. The development will result in a loss of habitat. The impact is however considered fo
be acceptable without any impact of high significance.
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Heritage impacts associated with the PV facility and grid line may occur. The heritage resources are
outside of the facility development footprint, and one feature has a 30m no-go buffer which is required
fo be adhered to. Mitigation measures that have been recommended will reduce the anticipated
impacts.

Loss of land for agriculture. The development will remove areas available for agricultural activities.
However, based on the low sensitivity of the soils within the development footprint of the PV Facility, this
will not be significant.

Visual impacts associated with the PV facility. It is envisaged that the structures where visible from
shorter distances, and where sensitive visual receptors may find themselves within this zone, may
constitute a high visual prominence. General mitigations have been recommended to minimise the
impact.

Impacts on the social environment. Socio-economic impacts include impacts on the sense of place
and the effect on social and economic infrastructure, and crime and social conflicts in the area that
could be created during only the construction phase. These impacts though will only affect local
communities either temporarily or over the long term. These impacts are not highly significant and can
be fraded off for the net positive impact created by the project. The project is for the Mine’s own use,
primarily to reduce the reliance on Eskom as an energy provider.

Benefits of the Harmony One Solar PV Facility include the following:

»

»

»

»

»

>

»

»

The project will result in important economic benefits at the local and regional scale through job
creation, income and other associated downstream economic development. These will persist during
the all stages of the project.

The project provides an opportunity for a new land use on the affected properties which is considered
as a more efficient use of the land and provides an opportunity for financial benefits to the current land
use.

Reliable and cost-effective energy, sourced and generated through private or internal arrangements
eliminates the possibility of unexpected power outages and unreliable grid power from government-
owned entities such as Eskom. The additional energy supply helps reduce the burden on such entities
and reduces the need for energy management alternatives such as load shedding.

In terms of value creation through sustainability it is estimated that the Harmony Gold suite of solar PV
projects (of which the Harmony One Plant Solar PV Facility is one) will offset the liabilities of anticipated
costs pending Scope 2 carbon ftaxes, against the backdrop of deregulation of the energy sector in
South Africa, represents a big step forward for mining and private power industries in South Africa.

The construction of the solar energy plants will be a watershed moment for Harmony, as not only will
these transactions help deliver on the Mine's environmental and social obligations and undertakings,
but they will also de-risk the business and deliver many socio-economic benefits, including ensuring that
investors and other stakeholders continue to derive value and positive returns in a global climate of
energy uncertainty.

The project serves to diversify the economy and electricity generation mix of South Africa through the
addition of solar energy.

The water requirement for a solar facility is negligible compared to the levels of water used by coal-
based technologies. This generation fechnology is therefore supported in dry climatic areas.

South Africa’s per capita greenhouse gas emissions are amongst the highest in the world due fo the
reliance on fossil fuels. The Harmony One Solar PV Facility will contribute to achieving goals for
implementation of renewable energy and sustaining a ‘green’ economy within South Africa.

The benefits of the Harmony One Solar PV Facility are expected to occur at a natfional, regional, and local
level. As the costs to the environment at a site-specific level have been largely limited through the
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appropriate placement of infrastructure on the project site within lower sensitive areas through the
avoidance of features and areas considered to be sensitive, the benefits of the project are expected to
partially offset the localised environmental costs of the PV facility.

3. Overall Conclusion (Impact Statement)

The preferred activity was determined by the developer to be the development of a renewable energy
facility on site using solar irradiation as the preferred technology, due to the availability of a suitable solar
resource. Independent specialists appointed to undertake the assessment of potentialimpacts associated
with the project assessed a larger area in order to inform the best location for the solar facility infrastructure.
The Specialists considered desktop data, results from field work, existing literature and the National Web-
based Environmental Screening Tool to inform the identification of sensifivities. A proposed layout was
designed after provision of sensitivity data by the specialists with the aim of avoiding sensitive areas
identified.

Based on the specialist investigations of the larger area, a technically viable development footprint was
proposed by the developer and assessed as part of the EIA process. The findings of the assessment of the
development footfprint undertaken by independent specialists have informed the results of this report. The
specialist findings have indicated that there are no identified fatal flaws associated with the
implementation of the project within the project site.

From a review of the relevant policy and planning framework, it was concluded that the project is well
aligned with the policy framework, and a clear need for the project is seen by Harmony Gold, who intend
fo use the power for their Harmony One plant operations, as well as from a policy perspective at a local,
provincial and National level. The project development footprint for the PV facility is located outside of
any protected area and outside of any Critical Biodiversity Areas (CBAs) as defined in the Provincial
Conservation Plan. Where these are traversed by the grid connection corridor, this is seen as acceptable.
This is considering the existing power line infrastructure already in the area, and that and the consolidation
of the linear infrastructure into a single corridor is the practicable solution. When considering biodiversity
and socio-economic benefits and impacts on the affected and surrounding areas, the following is
concluded from the specialist studies undertaken within this EIA process.

From a biodiversity perspective, the site is not located within a protected area. Overall, there are no
specific long-term impacts likely fo be associated with the development of the Harmony One Plant Solar
PV facility that cannot be reduced to a moderate or low significance. There are no fatal flaws associated
with the development and no terrestrial ecological considerations that should prevent it from proceeding.
Identified avifauna sensitivities were identified and avoided by the development footprint, and the layout
proposed ensures that the heritage resource is avoided and recommended buffer honoured. This
approach is in line with the application of the mitigation hierarchy, where all the sensitive areas which
could be impacted by the development have been avoided (i.e. fier 1 of the mitigation hierarchy). Where
impacts could not be avoided, appropriate mitigation has been proposed fo minimise impacts. It follows
therefore that the project does not adversely impact on the ecological integrity of the area.

The Social Impact Assessment has identified short-term (construction related) impact indicators and
operational related socio-economic impact indicators. The assessment of the proposed facility, and its net
effect from a socio-economic perspective, indicates that the project would generate greater socio-
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economic benefits during both the construction and operational phases than the potential losses that
could occur as a result of its establishment.

As detailed in the cost-benefit analysis, the benefits of the Harmony One Plant Solar PV facility are
expected to occur at a national, regional and local level. As the costs to the environment at a site-specific
level have been largely limited through the appropriate placement of infrastructure on the project site
within lower sensitive areas through the avoidance of features and areas considered to be sensitive, the
benefits of the project are expected to partially offset the localised environmental costs of the PV facility.
From an economic perspective, both positive and negative impacts are expected.

Based on the conclusions of the specialist studies undertaken, it can be concluded that the development
of the Harmony One Plant Solar PV facility based on the current layout as provided by the Applicant will
not result in unacceptable environmental impacts (subject to the implementation of the recommended
mitigation measures).

4. Overall Recommendation

Considering the findings of the independent specialist studies, the impacts identified, the development
footprint proposed by the developer within the development site, the avoidance of the sensitive
environmental features within the project development area, as well as the potential to further minimise
the impacts to acceptable levels through mitigation, it is the reasoned opinion of the EAP that the Harmony
One Plant Solar PV facility is acceptable within the landscape and can reasonably be authorised. The
proposed layout as provided by the Applicant (Figure 9.2) is considered to be appropriate from an
environmental perspective, with micro-siting of panels and roads required to ensure that the layout avoids
all identified sensitivities and recommended buffer areas.

The following infrastructure would be included within an authorisation issued for the project:

30MW Solar PV facility: Harmony One Plant Solar PV facility located within the project site located on the
Remaining Extent of the Farm Marmageli 20 and Remaining Extent of the Farm Welkom 80, which are
owned by the Mine but outside of the mining area. The grid connection infrastructure is located within an
assessment corridor of 300m wide and fraverses the Remaining Extent of the Farm Marmageli 20 and
Remaining Extent of the Farm Welkom 80.

The following key conditions would be required o be included within an authorisation issued for the Barleria
PV Facility:

»  All mitigation measures detailed within this EIA report, as well as the specialist reports contained within
Appendices D to | are to be implemented.

» The EMPr as contained within Appendix J of this EIA report should form part of the contract with the
Contractors appointed to construct and maintain the solar facility in order to ensure compliance with
environmental specifications and management measures. The implementation of this EMPr for all life
cycle phases of the Harmony One Plant Solar PV facility is considered key in achieving the appropriate
environmental management standards as detailed for this project.

» Exclude all areas of Very High Sensitivity from the PV facility development footprint. The power line
corridor is an exception.
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Following the final design of the Harmony One Plant Solar PV facility, a revised layout must be submitted
for review and approval prior to commencing with construction. No development is permitted within
the identified no-go areas as detailed in Figure 9.1.

A pre-construction walk-through of the final layout, including roads and underground cables, should
be undertaken before construction commences and adjusted where required to reduce impacts on
species of conservation concern and habitats of concern.

Before construction commences individuals of listed species within the development footprint that
would be affected, must be counted and marked and translocated, where deemed necessary by the
ecologist conducting the pre-construction walk-through survey. Permits from the relevant national and
provincial authorities, must be obtained before the individuals are disturbed.

A detailed site-specific eradication and management programme for alien invasive plants must be
developed and implemented.

Implement a chance finds procedure for the rescuing of any fossils or heritage resources discovered
during construction.

If any archaeological material or human burials are uncovered during construction activities, work in
the immediate area should be halted, the find reported to the heritage authorities and inspected by
an archaeologist. Such heritage is the property of the State and may require excavation and curation
in an approved institution.

Maintain vegetation cover (i.e. either natural or cultivated) immediately adjacent to the actual
development footprint, both during construction and operation of the proposed facility.

Monitor all rehabilitated areas for one year following decommissioning and implement remedial
actions as and when required.

A validity period of 10 years of the Environmental Authorisation is requested, should the project obtain
approval from DESTEA
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Figure 2: Environmental sensitivity map from the results of the scoping evaluation for the Harmony One Solar PV Facility
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DEFINITIONS AND TERMINOLOGY

Alternatives: Alternatives are different means of meeting the general purpose and need of a proposed
activity. Alternatives may include location or site alternatives, activity alternatives, process or technology
alternatives, temporal alternatives or the ‘do nothing’ alternative.

Commence: The start of any physical activity, including site preparation and any other activity on site
furtherance of a listed activity or specified activity, but does not include any activity required for the
purposes of an investigation or feasibility study as long as such investigation or feasibility study does not
constitute a listed activity or specified activity.

Commercial Operation date: The date after which all testing and commissioning has been completed and
is the initiation date to which the seller can start producing electricity for sale (i.e. when the project has been
substantially completed).

Commissioning: Commissioning commences once construction is completed.

Construction: Construction means the building, erection or establishment of a facility, structure or
infrastructure that is necessary for the undertaking of a listed or specified activity. Construction begins with
any activity which requires Environmental Authorisation.

Cumulative impacts: Impacts that result from the incremental impact of the proposed activity on a common
resource when added to the impacts of other past, present or reasonably foreseeable future activities (e.g.
discharges of nutrients and heated water to ariver that combine to cause algal bloom and subsequent loss
of dissolved oxygen that is greater than the additive impacts of each pollutant). Cumulative impacts can
occur from the collective impacts of individual minor actions over a period and can include both direct and
indirect impacts.

Decommissioning: To take out of active service permanently or dismantle partly or wholly, or closure of a
facility fo the extent that it cannot be readily re-commissioned. This usually occurs at the end of the life of a
facility.

Development area: The development area is that identified area (located within the project site) where the
Harmony One Plant Solar PV Facility is planned to be located. The development area is sfill fo be
determined.

Development footprint: The development footprint is the defined area (located within the development
area) where the PV array and other associated infrastructure for the Harmony One Plant Solar PV Facility is
planned to be constructed. Thisis the actual footprint of the facility, and the area which would be disturbed.

Direct impacts: Impacts that are caused directly by the activity and generally occur at the same time and
at the place of the activity (e.g. noise generated by blasting operations on the site of the activity). These
impacts are usually associated with the construction, operation, or maintenance of an activity and are
generally obvious and quantifiable.
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Disturbing noise: A noise level that exceeds the ambient sound level measured continuously at the same
measuring point by 7 dB or more.

‘Do nothing’ alternative: The ‘do nothing’ alternative is the option of not undertaking the proposed activity
or any of its alternatives. The ‘do nothing’ alternative also provides the baseline against which the impacts
of other alternatives should be compared.

Endangered species: Taxa in danger of extinction and whose survival is unlikely if the causal factors continue
operating. Included here are taxa whose numbers of individuals have been reduced to a critical level or
whose habitats have been so drastically reduced that they are deemed to be in immediate danger of
extinction.

Emergency: An undesired/ unplanned event that results in a significant environmental impact and requires
the notification of the relevant statutory body, such as a local authority.

Endemic: An "endemic" is a species that grows in a particular area (is endemic to that region) and has a
restricted distribution. It is only found in a particular place. Whether something is endemic or not depends
on the geographical boundaries of the area in question and the area can be defined at different scales.

Environment: the surroundings within which humans exist and that are made up of:

R The land, water and atmosphere of the earth;

ii. Micro-organisms, plant and animal life;

iii. Any part or combination of (i) and (i) and the interrelationships among and between them; and

iv. The physical, chemical, aesthetic and cultural properties and conditions of the foregoing that
influence human health and well-being.

Environmental impact: An action or series of actions that have an effect on the environment.

Environmental impact assessment. Environmental Impact Assessment, as defined in the NEMA EIA
Regulations and in relation to an application to which scoping must be applied, means the process of
collecting, organising, analysing, interpreting and communicating information that is relevant to the
consideration of that application.

Environmental management: Ensuring that environmental concerns are included in all stages of
development, so that development is sustainable and does not exceed the carrying capacity of the
environment.

Environmental management programme: An operational plan that organises and co-ordinates mitigation,
rehabilitation and monitoring measures in order to guide the implementation of a proposal and its ongoing

maintenance after implementation.

Heritage: That which is inherited and forms part of the National Estate (Historical places, objects, fossils as
defined by the National Heritage Resources Act of 2000).

Indigenous: All biological organisms that occurred naturally within the study area prior to 1800.
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Indirect impacts: Indirect or induced changes that may occur because of the activity (e.g. the reduction of
water in a stream that supply water to a reservoir that supply water to the activity). These types of impacts
include all the potential impacts that do not manifest immediately when the activity is undertaken or which
occur at a different place because of the activity.

Interested and affected party: Individuals or groups concerned with or affected by an activity and its
consequences. These include the authorities, local communities, investors, work force, consumers,
environmental interest groups, and the public.

Method statement: A written submission to the ECO and the site manager (or engineer) by the EPC
Contractor in collaboration with his/her EO.

Mitigation hierarchy: The mitigation hierarchy is a framework for managing risks and potential impacts
related to biodiversity and ecosystem services. The mitigation hierarchy is used when planning and
implementing development projects, to provide a logical and effective approach to protecting and
conserving biodiversity and mainfaining important ecosystem services. It is a tool to aid in the sustainable
management of living, natural resources, which provides a mechanism for making explicit decisions that
balance conservation needs with development priorities

No-go areas: Areas of environmental sensitivity that should not be impacted on or utilised during the
development of a project as identified in any environmental reports.

Pollution: A change in the environment caused by substances (radio-active or other waves, noise, odours,
dust or heat emitted from any activity, including the storage or tfreatment or waste or substances.

Photovoltaic effect: Elecftricity can be generated using photovoltaic panels (semiconductors) which are
comprised of individual photovoltaic cells that absorb solar energy to produce electricity. The absorbed
solar radiation excites the electrons inside the cells and produces what is referred to as the Photovoltaic
Effect

Pre-construction: The period prior to the commencement of construction, this may include activities which
do not require Environmental Authorisation (e.g., geotechnical surveys).

Project site: The project site is the area with an extent of 680ha, within which the Harmony One Plant Solar
PV Facility development footprint will be located.

Rare species: Taxa with small world populations that are not at present Endangered or Vulnerable but are
aft risk as some unexpected threat could easily cause a critical decline. These taxa are usually localised
within restricted geographical areas or habitats or are thinly scattered over a more extensive range. This
category was termed Cirifically Rare by Hall and Veldhuis (1985) to distinguish it from the more generally used
word "rare.”

Red data species: Species listed in terms of the International Union for Conservation of Nature and Natural
Resources (IUCN) Red List of Threatened Species, and/or in ferms of the South African Red Data list. In terms
of the South African Red Data list, species are classified as being extinct, endangered, vulnerable, rare,
indeterminate, insufficiently known or not threatened (see other definitions within this glossary).
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Significant impact: An impact that by its magnitude, duration, intensity, or probability of occurrence may
have a notable effect on one or more aspects of the environment.
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CHAPTER 1: INTRODUCTION

Freegold Harmony (Pty) (a subsidiary of Harmony Gold Mining Company Ltd) is looking to supplement its
energy supply by implementing photovoltaic (PV) generation at their Mine site, aiding their transition to a
more sustainable and environmentally friendly energy mix at the existing Harmony One Mine. A solar PV
facility with a generating capacity of 30MW is proposed in close proximity to the Harmony One Gold Plant
mining operations. The site is located south west of the Witpan dam, south of the Harmony One Gold Plant
operations, approximately ~14km north west of the town of Virginia within the Matjhabeng Local Municipality
and within the Lejweleputswa District Municipality, Free State Province.

The solar PV facility, known as Harmony One Plant Solar PV Facility, will comprise of several arrays of PV
panels and associated infrastructure. The project site is located on the Remaining Extent of the Farm
Marmageli 20 and Remaining Extent of the Farm Welkom 80, which are owned by the Mine but outside of
the mining area (the project would not impact on mining activities).

A project site considered to be technically suitable for the development of the solar PV facility, with an
extent of approximately 680ha, was identified by Freegold Harmony (Pty) Ltd. A development area of
~310 ha was demarcated within the project site for the construction and operation of the Harmony One
Solar PV Facility and its associated infrastructure, and the full extent of this development area is assessed
within this EIA Report. The development area allows an adequate footprint (75ha) for the installation of a
solar PV facility with a contracted capacity of up to 30MW, while allowing for the avoidance of
environmental site sensifivities.

The grid connection for the facility will consist of underground cabling within the facility, an on-site facility
substatfion and switching station to be connected to the existing Brand Gold Substation via a power line
(located ~2km north of the site). The grid connection infrastructure is located within an assessment corridor
of 300m wide and tfraverses the Remaining Extent of the Farm Marmageli 20 and Remainder Extent of the
Farm Welkom 80.

The relative location of the project site, development area and the grid connection corridor are indicated
in Figure 1.1.

From a local perspective, the Mine site within the greater Welkom area is considered favourable for the
development of a solar energy facility by virtue of prevailing climafic conditions, relief, aspect, the
availability of a grid connection, and the availability of land on which the development can take place.

As of 2019, the Industrial sector was the leading electricity consumer in South Africa, with up to 56 percent
of the total consumption (Ratshomo 2019). Mining and quarrying accounted for 10% of the industrial
consumption (Chamber of Mines of South Africa, 2017). The successful development of the renewable
energy project will enable Harmony Gold to make a valuable and meaningful contribution towards growing
the green economy within the Free State Province and South Africa. This will assist the Free State in creating
green jobs and reducing greenhouse gas emissions, while reducing the energy demand on the Eskom
national grid.
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Figure 1.1:

Locality map illustrating the location of the Harmony One Plant Solar PV Facility project site and associated infrastructure (refer to Appendix ).

Harmony One Plant Solar PV
Free State Province
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1.1 Project Overview

The construction of a dedicated Solar PV facility at the Harmony One Mine is proposed in order to reduce
the Mine’'s consumption of grid-supplied power by using solar power. This would provide cost savings fo the
Mine, and allow the mining operation to operate efficiently with uninterrupted power supply, while reducing
the demand on the national grid. The Applicant, Freegold Harmony (Pty) Ltd will fund and own the PV plant
which will generate energy for on-site consumption by the mining operations.

The project site has been identified by the Applicant as a technically feasible site which has the potential
for the development of a solar PV facility. A development area? of approximately 310 ha has been
identified within the project site for the development of the Harmony One Plant Solar PV Facility. The full
extent of the development area has been considered within this EIA Report with the aim of determining the
suitability from an environmental and social perspective and identifying areas that should be avoided in
development planning.

During the Scoping Phase, the full extent of the project site was considered by the specialist assessments,
with the aim of determining the suitability from an environmental and social perspective and identifying
areas that should be avoided in development planning. Based on the specialist assessments undertaken
during the Scoping Phase, areas of environmental sensitivity were identified within the project site. In order
to avoid these areas of potential sensitivity and to ensure that potential detrimental environmental impacts
are minimised as far as possible, the developer identified a suitable development footprint3 (~75ha in extent)
within the project site where the PV arrays and other associated infrastructure for the Harmony One Plant
Solar PV Facility is planned to be constructed. Since the project site assessed during the Scoping Phase is
larger than the area required for the development footprint, it provides the opportunity for the optimal
placement of the infrastructure, ensuring avoidance of major identified environmental sensitivities.  An
overview of the project development site is provided in Table 1.1

Table 1.1: Detailed description of the project site
Province Free State Province
District Municipality Lejweleputswa District Municipality
Local Municipality Matjhabeng Local Municipality
Ward Number (s) Ward 24 and 32
Nearest town(s) Welkom (5km north of the site)

Farm name(s) and number(s) of properties Farm Houthaalboomen 31

affected by the Solar PV Facility

Farm Portion(s), Name(s) and Number(s) Portion 20 of Farm Marmageli 20

associated with the PV Facility and grid Portion 20 of Remaining Extent of Farm Welkom 80
connection

Farm Portion(s), Name(s) and Number(s) of Farm Marmageli 20

properties affected by the Solar PV Facility Remaining Extent of Farm Welkom 80

and grid connection

SG 21 Digit Code (s) for all properties Portion 20 of Farm Marmageli 20 — F 03200000000002000000

2The development area is that identified area where the 30MW PV facility is planned to be located. This area has been selected as a
practicable option for the facility, considering technical preference and constraints. The development area is ~310ha in extent.

3 The development footprint, which is ~75ha in extent, is the defined area (located within the project site) where the PV arrays and
other associated infrastructure for the Harmony One Plant Solar PV Facility is planned to be constructed. This is the actual footprint of
the facility, and the area which would be disturbed.
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Portion 20 of Remaining Extent of Farm Welkom 80 —
F 03900000000008000000

Current zoning Mining

Current land use Grazing (mainly cattle)

Site Extent (Study Area) ~680 ha

PV Development Area ~310 ha

PV Development Footprint ~75ha

Site Coordinates (project site) Latitude: Longitude:
Northern point 28°0'57.76"S 26°44'43.78"E
Eastern point 28° 1'47.39"S 26°45'20.00"E
Southern point 28° 2'28.68"S 26°45'8.72'E
Western point 28°2'3.16"S 26°44'49.73"E
Centre point 28°2'7.16'S; 26°45'10.37"E

The Harmony One Plant Solar PV Facility will have a contracted capacity of up to 3S0MW and will include
specific infrastructure, namely:

» PV modules and mounting structures

» Inverters and transformers a SCADA room, and maintenance room

» Cabling between the project components, to be laid underground where practical

» Access roads, internal roads and fencing around the development area.

» Temporary and permanent laydown areas and O&M buildings.

»  Grid connection solution including an on-site facility substation, switching station, to be connected to
the Brand Gold Substation via an overhead power line (located ~2km North of the site).

The overarching objective for the Harmony One Plant Solar PV Facility is to maximise electricity production
through exposure to the available solar resource, while minimising infrastructure, operational and
maintenance costs, as well as potential social and environmental impacts. In order fo meet these
objectives, local level environmental and planning issues will be assessed through the EIA process with the
aid of site-specific specialist studies in order to delineate areas of sensitivity within the identified project site;
this will serve to inform and opftimise the design of the solar PV facility.

1.2 Requirement for an Environmental Impact Assessment Process

Section 24 of South Africa’s National Environmental Management Act (No. 107 of 1998) (NEMA) pertains to
Environmental Authorisations (EA), and requires that the potential consequences for, or impacts of, listed or
specified activities on the environment be considered, investigated, assessed, and reported on to the
Competent Authority (CA). The 2014 Environmental Impact Assessment (EIA) Regulations, as amended
(GNR 326) published under the NEMA prescribe the process to be followed when applying for EA, while the
Listing Noftices (Listing Notice 1 (GNR 327), Listing Notice 2 (GNR 325), and Listing Notice 3 (GNR 324)) contain
those activities which may not commence without an EA from the Competent Authority.

Various aspects of the Harmony One Plant Solar PV Facility are listed as activities that may have a
detrimental impact on the environment. The primary listed activity triggered by Harmony One Plant Solar
PV Facility is Activity 1 of Listing Notice 2 (GN R325) which relates to the development of facilities or
infrastructure for the generation of electricity from a renewable resource where the generating capacity is
20MW or more. The Harmony One Plant Solar PV Facility will have a contracted capacity of 30MW.
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The Harmony One Plant Solar PV Facility requires Environmental Authorisation subject to the completion of a
full Scoping and Environmental Impact Assessment (S&EIA), as prescribed in Regulations 21 to 24 of the 2014
(amended in 2017) EIA Regulations (GNR 326). The generated electricity will be for own use by the Harmony
One Mining Plant. As such, the project does noft relate to the Integrated Resource Plan for Electricity (IRP)
2010 - 2030, and the Free State Department of Small Business Development, Tourism and Environmental
Affairs (DESTEA) has been identified as the relevant Competent Authority for the application for
environmental authorisation.

1.3 Legal Requirements as per the EIA Regulations, 2014 (as amended) for the undertaking of an
Environmental Impact Assessment Report

This EIA Report has been prepared in accordance with the requirements of the EIA Regulations published on
08 December 2014 (as amended on 07 April 2017) promulgated in terms of Chapter 5 of the National
Environmental Management Act (Act No 107 of 1998). This chapter of the EIA Report includes the following
information required in terms of EIA Regulations, Appendix 3: Scope of Assessment and Content of
Environmental Impact Assessment Reports:

Requirement

3(1)(a) the details of (i) the EAP who prepared the report
and (i) the expertise of the EAP including a curriculum
vitae.

3(1)(b) the location of the development footprint of the
activity on the approved site as contemplated in the
accepted scoping report, including (i) the 21-digit
Surveyor General code of each cadastral land parcel; (ii)
where available, the physical address and farm name
and (i) where the required information in items (i) and (ii)
is not available, the coordinates of the boundary of the
property or properties.

3(1)(c) a plan which locates the proposed activity or
activities applied for as well as the associated structures
and infrastructure at an appropriate scale, or, if it is (i) a
linear activity, a description, and coordinates of the
corridor in which the proposed activity or activities is to be
undertaken; or (i) on land where the property has not
been defined, the coordinates within which the activity is
to be undertaken.

Relevant Section

The details of the EAP and the expertise of the EAP have
been included in Section 1.5. The Curriculum vitae of the
Savannah Environmental team have been included as
Appendix A.

The location of the Harmony One Plant Solar PV facility
has been included as Figure 1.1. The details of the
affected properties, including the property names and
numbers, as well as the SG-codes are included in Table
1.1.

A locality map illustrating the location of the Harmony
One Plant Solar PV Facility has been included in Figure 1.1.
The cenfre point co-ordinates of the project site are
included in Table 1.1.

This EIA Report consists of ten chapters, which include the following:

» Chapter 1 provides background fto the Harmony One Plant Solar PV Facility project and the

environmental impact assessment.

» Chapter 2 provides a project description of the Harmony One Plant Solar PV Facility.
» Chapter 3 outlines strategic regulatory and legal context for energy planning in South Africa and

specifically relating to the project.

» Chapter 4 describes the need for, and alternatives considered for the Harmony One Solar PV Facility.
» Chapter 5 outlines the approach to undertaking the Scoping/EIA process.
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» Chapter é describes the existing biophysical and social environment within and surrounding the study
and development area.

» Chapter 7 provides an assessment of the pofential issues associated with the Solar PV facility and
associated infrastructure.

» Chapter 8 presents the assessment of cumulative impacts of the Solar PV Facility.

» Chapter 9 presents the conclusions and recommendations based on the findings of the EIA Report.

» Chapter 10 provides references used to compile the EIA report.

1.4 Overview of this Environmental Impact Assessment (EIA) Process

An EIA is an effective planning and decision-making tool for the project developer as it allows for the
identification and management of potential environmental impacts. It provides the opportunity for the
developer to be forewarned of potential environmental issues and allows for the resolution of the issues
reported on in the Scoping and EIA reports as well as dialogue with interested and affected parties (1&APs).

The EIA process comprises of two (2) phases (i.e., Scoping and Impact Assessment) (refer to Figure 1.2) and
involves the identification and assessment of potential environmental impacts through the undertaking of
independent specialist studies, as well as public participation. The process followed in these two phases is
as follows:

» The Scoping Phase includes the identification of potential issues associated with the project through a
desktop study (considering existing information), and consultation with interested and affected parties
and key stakeholders. This phase considers the project site to identify and delineate any environmental
fatal flaws, no-go and / or sensitive areas. Following a public review period of the Scoping report, this
phase culminates in the submission of a final Scoping Report and Plan of Study for the EIA to the
Competent Authority for consideration and acceptance. The Scoping Report was accepted, and the
Plan of Study for the EIA Phase approved by DESTEA.

» The EIA Phase involves a detailed assessment of the potentially significant positive and negative impacts
(direct, indirect, and cumulative) idenftified in the Scoping Phase. This phase considers a proposed
development footprint within the project site and includes detailed specialist investigations as well as
public consultation. Following a public review period of the EIA Report, this phase culminates in the
submission of a final EIA Report and an Environmental Management Programme (EMPr), including
recommendations of practical and achievable mitigation and management measures, to the
Competent Authority for final review and decision-making.
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Project Initiation

Preparation of Scoping Report (and Plan of Study for EIA)

30-day Public Review of Scoping Report

$

Finalise Scoping Report and submit o Competent Authority

|.|.|

Avuthority decision-making on Scoping Report (43 days)
¥

Detailed Independnent Specialist Studies and Site Work

Preparation of the EIA Report

30-day Public Review of EIA Report

¥
Finalise EIA Report and submit to Competent Authority

|‘|.|

Avuthority decision-making on EIA Report (107 days)

|.

Environmental Authoritsation (EA)

Figure 1.2: Regulated timeframe of an EIA Process

1.5 Appointment of an Independent Environmental Assessment Practitioner (EAP)

In accordance with Regulation 12 of the 2014 EIA Regulations (GNR 326), the applicant has appointed
Savannah Environmental (Pty) Ltd as the independent environmental consultant responsible for managing
the Application for EA and supporting Scoping and Environmental Impact Assessment (S&EIA) process;
inclusive of comprehensive, independent specialist studies. The application for EA and S&EIA process will
be managed in accordance with the requirements of NEMA, the 2014 EIA Regulations (GNR 326), and all
other relevant applicable legislation.

Neither Savannah Environmental nor any of its specialists are subsidiaries or are affiliated to the applicant.
Furthermore, Savannah Environmental does not have any interests in secondary developments that may
arise out of the authorisation of the proposed facility.

Savannah Environmental is a leading provider of integrated environmental and social consulting, advisory
and management services with considerable experience in the fields of environmental assessment and
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management. The company is wholly woman-owned (51% black woman-owned) and is rated as a Level 2
Broad-based Black Economic Empowerment (B-BBEE) Contributor. Savannah Environmental’s team have
been actively involved in undertaking environmental studies since 2006, for a wide variety of projects
throughout South Africa, including those associated with electricity generation and infrastructure
development.

The Savannah Environmental team for this project includes:

»

»

»

»

Chantelle Geyeris the junior EAP on this project and the GIS Practitioner, she holds a BSc degree in
Environmental Science, and a BSc Honours degree in Environmental Geology degree from the North-
West University, South Africa. She is an Environmental Consultant and specialisesin basic assessments,
environmental impact assessments, GIS-mapping, public parficipation  administrafion, and

environmental management programmes.

Karen Jodas is a Director at Savannah Environmental (Pty) Ltd and the project manager for the Harmony
Gold projects. She holds a Master of Science Degree and is registered as a Professional Natural Scientist
with the South African Council for Natural Scientific Professions (SACNASP) and a registered EAP with
EAPASA. She has gained extensive knowledge and experience on potential environmental impacts
associated with electricity generation and transmission projects through her involvement in related EIA
processes over the past 25 years. She has successfully managed and undertaken EIA processes for
infrastructure development projects throughout South Africa. Responsibilities for environmental studies
include project management (including client and authority licison and management of specialist
feams); review and manipulation of data; idenfification and assessment of potentfial negative
environmental impacts and benefits; review of specialist studies; and the identification of mitigation
measures.

Nicolene Venter, is a Board Member of IAPSA (International Association for Public Parficipation South
Africa). She holds a Higher Secretarial Diploma and has over 21 years of experience in public
participation, stakeholder engagement, awareness creation processes and facilitation of various
meetings (focus group, public meetings, workshops, efc.). She is responsible for project management of
public participation processes for a wide range of environmental projects across South Africa and
neighbouring countries.

Jo-Anne Thomas is a registered EAP with the Environmental Assessment Practitioners Association of South
Africa (EAPASA - 2019/726) and is registered as a Professional Natural Scientist with the South African
Council for Natural Scientific Professions (SACNASP). She provides technical input for projects in the
environmental management field, specialising in Strategic Environmental Advice, Environmental Impact
Assessment studies, environmental auditing and monitoring, environmental permitting, public
participation, Environmental Management Plans and Programmes, environmental policy, stfrategy and
guideline formulation, and integrated environmental management. Her key focus is on infegration of
the specialist environmental studies and findings into larger engineering-based projects, strategic
assessment, and providing practical and achievable environmental management solutions and
mifigation measures.

Curricula vitae (CVs) detailing Savannah Environmental team’s expertise and relevant experience are
provided in Appendix A.
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1.6 Details of the Independent Specialist Team

In order to adequately identify and assess potential impacts associated with the project, a number of
specialists have been appointed as part of the project team and have provided specialist input into this EIA

Report (refer to Table 1.2).

Table 1.2:
Company
DPR Ecologists & Environmental Services
Pachnoda Consulting
Terra Africa Environmental Consultants
CTS Heritage
Eco Thunder Consulting
Eco Thunder Consulting

Independent Specialists that contributed to the EIA

Specialist Area of Expertise
Ecology and Wetlands
Avifauna

Soils and Agricultural Potential
Heritage and Palaeontology
Visual

Social environment

Specialist Name
Darius Van Rensburg
Lukas Niemand
Mariné Pienaar
Jenna Lavin

Marti Le Roux
Brogan Geldenhuys
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CHAPTER 2: PROJECT DESCRIPTION

This Chapter provides an overview of the Harmony One Plant Solar PV Facility and associated infrastructure
and details the project scope which includes the planning/design, construction, operation, and
decommissioning activities required for the development.

2.1. Legal Requirements as per the EIA Regulations, 2014 (as amended), for the undertaking of an Impact

Assessment Report

This chapter of the EIA Report includes the following information required in ferms of The EIA regulations,
2014, as amended - Appendix 3: Scope of Assessment and Content of Environmental Impact Assessment

Reports:

Requirement Relevant Section

The location of the proposed project is detailed in
Chapter 1, Table 1.1, as well as in Section 2.2.1.

3(1)(b) the location of the activity including
(i) the 21-digit Surveyor General code of
each cadastral land parcel,
(ii) where available the physical address
and farm name and
(iif) where the required information in items (i)
and (i) is not available, the coordinates of the
boundary of the property or properties.

3(1)(c) a plan which locates the proposed activity or
activities applied for at an appropriate scale, or, if it is

3(1)(d) (i) a description of the scope of the proposed
activity, including a description of the activities to be

A locality map is provided in Chapter 1 Figure 1.1

A description of the activities to be undertaken with the
development of the project is included in Table 2.1 and

undertaken including associated structures and Table 2.2.
infrastructure
A description of the associated infrastructure is included in
Section 2.4. Activities to be undertaken during the various
project development phases is included in Section 2.6.
2.2. Nature and Extent of the Harmony One Plant Solar PV Facility

Freegold Harmony (Pty) Ltd is looking to supplement its energy supply by implementing Photovoltaic (PV)
generation, aiding their transition to a more sustainable and environmentally friendly energy mix.

2.2.1 Overview of the Project Site and Planned Infrastructure

The site is located south west of the Witpan dam, south of the Harmony One Gold Plant operations,
approximately ~14km north west of the town of Virginia within the Matjhabeng Local Municipality and within
the Lejweleputswa District Municipality, Free State Province.

The project site is located on the Remaining Extent of the Farm Marmageli 20 and Remaining Extent of the
Farm Welkom 80, which are owned by the Mine but outside of the mining area (the project would not impact
on mining activities).
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The grid connection for the facility will consist of underground cabling within the facility, an on-site facility
substatfion and switching station to be connected to the existing Brand Gold Substation via a power line
(located ~2km north of the site). The grid connection infrastructure is located within an assessment corridor
of 200m wide and tfraverses the Remaining Extent of the Farm Marmageli 20 and Remainder Extent of the
Farm Welkom 80.

A technically feasible project site, with an extent of 680 ha has been identified by Freegold Harmony (Pty)
Ltd as a technically suitable area for the development of the Project. A development area of ~310 ha was
demarcated within this project site and allows an adequate foofprint for the installation of a solar PV facility
with a confracted capacity of up to 30MW, while allowing for the avoidance of environmental site
sensitivities. A development footprint of ~75ha has been identified within the project site and assessed for
the construction of the facility and its associated infrastructure. The optimal position for the PV facility was
determined taking into consideration the environmental sensitivities identified through the Scoping Study.
The PV infrastructure has been appropriately placed to optimise the energy generating potential of the solar
resource while also minimising impacts on environmental sensitivities.

2.2.2 Components of the Harmony One Plant Solar PV Facility

The project site is proposed to accommodate both the PV facility as well as most of the associated
infrastructure which is required for such a facility and will include:

» PV modules and mounting structures

» Inverters and fransformers a SCADA room, and maintenance room

» Cabling between the project components, to be laid underground where practical

» Access roads, internal roads and fencing around the development area.

» Temporary and permanent laydown areas and O&M buildings.

»  Grid connection solution including an on-site facility substation, switching station, to be connected to
the Brand Gold Substation via a power line (located ~2km North of the site).

A summary of the details and dimensions of the planned infrastructure associated with the project is
provided in Table 2.1. The details and dimensions of the facility development footprint were assessed as part
of the independent specialist studies undertaken as part of the EIA process. Figure 2.1 illustrates the
development footprint of the Harmony One Plant Solar PV Facility assessed as part of this EIA report.

Table 2.1 provides the details of the Harmony One Plant Solar PV facility, including the main infrastructure
components and services that will be required during the project life cycle.
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Table 2.1: Details the Harmony One Plant Solar PV Facility and associated infrastructure

Component Description / Dimensions

Contracted capacity of the facility 30MW

Total extent of the Affected Properties, also referred to as the ~ 680ha

project site4

Total extent of the PV Development Aread ~310ha

Total extent of the PV Development Footprinté ~ 75ha

Technology

PV panels
Facility Substation

Switching Substation

Grid Connection

Site and internal access

»

»>

»>

»

»>

»

»>

»

>

>

Monofacial or Bifacial PV panels, mounted on either fixed-filt, or single-axis tracking
systems

Height: ~5.m from ground level (installed).

On-site facility substation located on the Remaining Extent of the Farm Marmageli 20 and
Remaining Extent of the Farm Welkom 80
Approximately 2ha in extent.

Switching substation located within Porfion Remaining Extent of the Farm Marmageli 20
Approximately 2ha in extent

A 300m wide grid connection corridor within which the grid connection infrastructure will
be constructed and operated.

Corridor fraverses the farms Remaining Extent of the Farm Marmageli 20 and Remaining
Extent of the Farm Welkom 80

Cabling connecting PV array to facility substation

The site is accessible via the R730 and is fraversed by an unnamed mine access road.
Wherever possible, existing access roads will be utilised to access the project site and
development area. Internal roads of up to 6m in width will be required to access the PV
panels and the on-site substation.

4 The project site is that identified area within which the development area and development footprint are located. It is the broader geographic area assessed as part of the EIA process, within which indirect

and direct effects of the project may occur. The project site is ~680ha in extent.

3 The development area is that identified area where the 30MW PV facility is planned to be located. This area has been selected as a practicable option for the facility, considering tfechnical preference and

constraints. The development area is ~310ha in extent.

6 The development footprint is the defined area (located within the development area) where the PV panel array and other associated infrastructure for the Harmony One Plant Solar PV facility is planned to

be constructed. This is the actual footprint of the facility, and the area which would be disturbed.

Project Description

Page 42



HARMONY ONE PLANT SOLAR PV FACILITY, FREE STATE PROVINCE

EIA Report November 2022
Other infrastructure » Laydown areas
»  Operations and Maintenance buildings
»  Control centre
»  Warehouse/ workshop
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Figure 2.1: Development footprint (~75ha) assessed within this EIA Report for the Harmony One Plant Solar PV Facility.
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2.3 Technology considered for the Solar Energy Facility and the Generation of Electricity
Solar PV energy facilities use the energy from the sun to generate electricity through a process known as the

Photovoltaic Effect. This effect refers to photons of light colliding with electrons and placing them into a
higher state of energy to create electricity.

Load

Current

 /
N - Type Silicone / / A /__,_./
Junctien

P - Type silicone
Photens Electron Flow

R —

o
* “Hole" flow

Figure 2.2: Diagram illustrating the Photovoltaic Effect (Source: Centre for Sustainable Energy)
The Photovoltaic Effect is achieved through the use of the following components:

Photovoltaic Cells

A PV cellis made of silicone that acts as a semi-conductor used to produce the Photovoltaic Effect. PV cells
are arranged in multiples / arrays and placed behind a protective glass sheet to form a PV panel (refer to
Figure 2.3). The PV cell is positively charged on one side and negatively charged on the other side and
electrical conductors are attached to either side to form a circuit. This circuit then captures the released
electrons in the form of an electric current (direct current). Aninverter must be used to convert direct current
(DC7) to alternating current (AC8). The electricity is then stepped up to a higher voltage via a transformer
before being evacuated info the national grid via a power line.

7 DC (direct current) is the unidirectional flow or movement of electric charge carriers (which are usually electrons). The intensity of the
current can vary with time, but the general direction of movement stays the same at all fimes. As an adjective, the term DC is used in
reference to voltage whose polarity never reverses. In a DC circuit, electrons emerge from the negative, or minus, pole and move
towards the positive, or plus, pole. Nevertheless, physicists define DC as traveling from plus to minus. (sourced from
https://whatis.techtarget.com/definition/DC-direct-current).

8 An alternating current (AC) occurs when charge carriers in a conductor or semiconductor and periodically reverse their direction of
movement. The voltage of an AC power source can be easily changed by means of a power transformer. This allows the voltage to
be stepped up (increased) for fransmission and distribution (sourced from https://whatis.techtarget.com/definition/alternating-current-
AC).

Project Description Page 45



HARMONY ONE PLANT SOLAR PV FACILITY, FREE STATE PROVINCE
EIA Report November 2022

Solar Array

Solar Module

Solar Cell

e

¢ & & 4 ¢ 4 6 4

+
e
>
*
L 4
-
*
*
PN

A S S S S S — —
S S— — S— A— — — —

}

Figure 2.3: Overview of a PV cell, module and array / panel (Source: pveducation.com)

Bifacial Solar Panel Technology

Freegold Harmony (Pty) Ltd is considering the use of bifacial tracking technology. Bifacial (“two-faced”)
modules produce solar power from both sides of the panel. Traditional solar panels capture sunlight on one
light-absorbing side. The light energy that cannot be captured is simply reflected away. Bifacial solar panels
have solar cells on both sides, which enables the panels to absorb light from the back and the front (refer to
Figure 2.4). In general, more power can be generated from bifacial modules for the same area, without
having fo increase the development footprint.

The optfimum filt for a bifacial module has to be designed so as to capture a big fraction of the reflected
iradiation. Use of frackers is recommended so the modules can track the sun’'s movement across the sky,
enabling them to stay directed to receive the maximum possible sunlight to generate power.

SUNLIGHT ON FRONTSIDE

REFLECTED SUNLIGHT
ON BACKSIDE

Figure 2.4: Diagram showing how bifacial Solar PV panels work (Source:
https://sinovoltaics.com/learning-center/solar-cells/bifacial-solar-modules/)

Support Structures

PV panels will be fixed to a support structure. PV panels can either utilise fixed/static support structures, or
single or double axis tracking support structures (refer to Figure 2.5). PV panels which utilise fixed/static
support structures are set at an angle (fixed-filt PV system) so as to optimise the amount of solar irradiation.
With fixed/static support structures the angle of the PV panel is dependent on the latitude of the proposed

Project Description Page 46



HARMONY ONE PLANT SOLAR PV FACILITY, FREE STATE PROVINCE
EIA Report November 2022

development and may be adjusted to optimise for summer and winter solar radiation characteristics. PV
panels which utilise tracking support structures frack the movement of the sun throughout the day so as to
receive the maximum amount of solar irradiation.

Axis of
r{\ m;sr;r,ahr}n Axis of rotation

S Axis of rotation E

Figure 2.5: Overview of different PV fracking systems (from left to right: fixed-tilt, single-axis tfracking, and
double-axis tracking (Source: pveducation.com)).

PV panels are designed to operate continuously for more than 25 years, mostly unattended and with low
maintenance.

24 Activities during the Project Development Stages

In order to construct Harmony One Plant Solar PV Facility and its associated infrastructure, a series of activities
wil need to be undertaken during the design, pre-construction, construction, operatfion, and
decommissioning phases which are discussed in more detail below.

2.4.1 Design and Pre-Construction Phase

Pre-Construction Phase
Requirements »  Planning and design of facility

Activities to be undertaken

Site preparation »  Confirming the integrity of site access to accommodate the required equipment.
»  Preparation of the site (e.g., laydown areaq).
»  Mobilisation of construction equipment.
Conduct  surveys » Including, but not limited to a detailed geotechnical survey, site survey and confirmation
prior to of the infrastructure micro-siting footprint, survey of the security booth, O&M building,
construction workshop, storage and site office areas to determine and confirm the locations of all
associated infrastructure.

Pre-planning: Several post-authorisation factors are expected to influence the final design of the facility and
could result in small-scale modifications of the PV array and/or associated infrastructure. While an objective
of the Engineering, Procurement and Construction (EPC) contractor, who will be responsible for the overall
construction phase of the project, will be to comply with the approved facility design as far as possible, it
should be understood that the construction process is dynamic and that unforeseen changes to the project
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specifications will take place. This report therefore describes the project in terms of the best available
knowledge at the fime. The final facility design will be required to be approved by the DESTEA.

Conduct Surveys: Prior to initiating construction, a number of surveys will be required including, but not
limited to confirmation of the micro-siting footprint (i.e. the precise location of the PV panels, on-site facility
substation and the facility’s associated infrastructure) and a geotechnical survey. Geotechnical surveys are
executed by geotechnical engineers and geologists fo acquire information regarding the physical
characteristics of soil and rocks underlying a proposed development area. The purpose is to design
earthworks and foundations for structures and to execute earthwork repairs necessitated due to changes in
the subsurface environment.

2.4.2 Construction Phase

The construction phase will entail a series of activities including:

Construction Phase

Requirements

Activities to be undertaken

Conduct surveys prior to
constfruction

Establishment of access
roads to the Site

»

»

»

»

»

»

»

»

»

»

»

»

»

Project requires an Environmental Authorisation from the DESTEA and a generating
authorization issued by NERSA.

Construction expected to be 6 to 12 months in duration.

The construction phase involves installation of the solar PV panels and the structural
and electrical infrastructure to make the plant operational. In addition,
preparation of the soil and improvement of the access roads would continue for
most of the construction phase.

Create direct construction employment opportunities. Approximately 100-120
employment opportunities will be created.

No on-site labour camps. Employees to be accommodated in the nearby towns
such as Welkom and Virginia and fransported to and from site on a daily basis.
Overnight on-site worker presence would be limited to security staff.

Waste removal and sanitation will be undertaken by a suitably qualified sub-
contractor. Waste containers, including containers for hazardous waste, will be
located at easily accessible locations on site when construction activities are
undertaken.

Electricity required for construction activities will be provided by the mine. Where
low voltage connections are possible, these will be utilised.

Water required for the construction phase will be supplied by the mine or
municipality in addition, and where the mine cannot supply water it will be
obtained via the Municipality. Should water availability at the time of construction
be limited, water will be transported to site via water tanks. Water will be used for
sanitation and potable water on site as well as construction works.

Including, but not limited to a geotechnical survey, site survey and confirmation of
the panel micro-siting footprint, and survey of the on-site collector substation site to
defermine and confirm the locations of all associated infrastructure.

Internal access roads within the site will be established at the commencement of
construction.

Existing access roads will be utilised, where possible, to minimise impact. It is unlikely
that access roads will need to be upgraded as part of the proposed development.
Access roads to be established for construction and/or maintenance activities
within the development footprint.
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Undertake site preparation

Establishment of laydown
areas and batching plant
on site

Construct foundation

Transport of components
and equipment tfo and
within the site

Erect PV  Panels and
Construct Substation,
Invertors

Connection of PV panels to
the substation

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Internal service road alignment will be up to 6m wide. Locationis to be determined
by the final micro-siting or positioning of the PV panels.

Including the clearance of vegetation at the footprint of PV panel supports,
establishment of the laydown areas, the establishment of internal access roads and
excavations for foundations.

Stripping of topsoil to be stockpiled, for use during rehabilitation.

Vegetation clearance to be undertaken in a systematic manner to reduce the risk
of exposed ground being subjected erosion.

Include search and rescue of floral species of concern (where required) and the
identification and excavation of any sites of cultural/heritage value (where
required).

A laydown area for the storage of PV panels components and civil engineering
construction equipment.

The laydown will also accommodate building materials and equipment associated
with the construction of buildings.

No borrow pits will be required. Infiling or depositing materials will be sourced from
licenced borrow pits within the surrounding areas.

Excavations to be undertaken mechanically.

For PV array installation vertical support posts will be driven into the ground.
Depending on geological conditions, the use of alternative foundations may be
considered (e.g., screw pile, helical pile, micropyle or drilled post/piles ).

The components for the solar PV facility and onsite substation will be transported to
site by road. Transportation will take place via appropriate National and Provincial
roads, and the dedicated access/haul road to the site.

Some of the components (i.e., substation transformer) may be defined as abnormal
loads in terms of the Road Traffic Act (Act No. 29 of 1989) by virtue of the
dimensional limitations.

Typical civil engineering construction equipment will need to be brought to the site
(e.g., excavators, trucks, graders, compaction equipment, cement trucks, etc.) as
well as components required for the mounting of the PV support structures,
construction of the substation and site preparation.

Components for the establishment of the substation (including transformers) and
the associated infrastructures to be fransported to site.

Transportation will take place via appropriate National and Provincial roads, and
the dedicated access/haul road to the site.

For array installation, typically vertical support posts are driven into the ground.
Depending on the results of the geotechnical study a different foundation method,
such as screw pile, helical pile, micro-pile or drilled post/pile could be used. The
posts will hold the support structures (tables) on which PV arrays would be mounted.
Brackets attach the PV modules to the tables.

Trenches are dug for the underground AC and DC cabling and the foundations of
the inverter enclosures and fransformers are prepared.

While cables are being laid and combiner boxes are being installed, the PV tables
are erected.

Wire harnesses connect the PV modules to the electrical collection systems.
Underground cables and overhead circuits connect the Power Conversion Stations
(PCS) to the on-site AC electrical infrastructure and ultimately the project's on-site
substation.

PV arrays to be connected to the on-site substation via underground electrical
cables.
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» Excavation of trenches is required for the installation of the cables. Trenches will be
approximately 1.5m deep.
» Underground cables are planned fo follow the internal access roads, as far as
possible.
» Onsite substation to be connected to the collector substation via underground
cables.
Establishment of ancillary »  Site offices and maintenance buildings, including workshop areas for maintenance
infrastructure and storage will be required.
»  Establishment will require the clearing of vegetation, levelling, and the excavation
of foundations prior to construction.

Connect substation to the » A new 132kV power line willrun from the onsite substation and the switching station

power grid and tie info the Brand Gold Substation
Undertake site » Commence with rehabilitation efforts once construction completed in an areq,
rehabilitation and all construction equipment is removed.

» On commissioning, access points fo the site not required during the operation
phase will be closed and prepared for rehabilitation.

Procurement and employment

The development, procurement, installation, maintenance, and management of renewable energy
facilities have significant potential for job creation and skills development in South Africa. The construction
phase will create temporary employment opportunities and the operation phase will create limited full-time
employment opportunities. Atits peak, the construction is likely to result in the creation of approximately 100
- 120 employment opportunities. Of those employment opportunities available, approximately 60% will
comprise opportunifies for low skilled workers, 25% for semi-skilled workers, and 15% for skilled workers. Skills
developed through experience in the construction of the facility will be retained by the community members
involved.

Establishment of an Access Road to the Study Area and Internal Access Roads within the Development Area
The road network surrounding the site comprises of the R73 to the north of the proposed site, the R730
located east of the development area and the R30 to the western side of the development site, there are
various unnamed roads, one of which fraverses the development area. The project site can be readily
accessed via the main roads and unnamed Mine access roads. The site will be accessed via existing access
points, therefore access spacing restrictions are not envisaged. At all access points, it isrecommended that
vegetation within the road reserve be kept clear to maintain visibility.

Undertake Site Preparation
Site preparation activities will include the clearance of vegetation. These activities will require the stripping
of topsoil which will need to be stockpiled, backfilled and/or spread on site.

Services Required

»  Waste - waste will be minimised, re-used, and recycled as far as practically possible. Where re-use and
recycling is not possible. The management of waste generated during construction will be integrated
with the Mine’'s existing waste management procedures. Waste containers, including containers for
hazardous waste, will be located at easily accessible locations on site when construction activities are
undertaken. Excess waste material will be removed once the construction phase is complete and will
be disposed of at registered landfill site/waste facility. handling, storage and disposal of the hazardous
waste components, i.e. oils and other lubricants, will be done in accordance with the relevant legislation.
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»  Sanitation — during the construction phase, mobile chemical toilets or a conservancy tank will be placed
within the development area for use by contractors.

» Electricity supply - electricity required for construction activities will be provided by the Mine. Where low
voltage connections are possible, these will be utilised.

»  Water supply — water required for the construction phase will be supplied by the mine or municipality. In
addition, and where the mine cannot supply water, it will be obtained via the Municipality. Should water
availability at the time of construction be limited, water will be fransported to site via water tanks. Water
will be used for sanitation and potable water on site as well as construction works.

Transport of Components and Equipment to Site

The components for the solar PV facility and onsite substation will be transported to site by road.
Transportation will take place via appropriate Natfional and Provincial roads, and the dedicated
access/haul road fo the site. Some of the components (i.e., substatfion fransformer) may be defined as
abnormal loads in terms of the Road Traffic Act (Act No. 29 of 1989) by virtue of the dimensional limitations.
Typical civil engineering construction equipment will need o be brought to the site (e.g., excavators, frucks,
graders, compaction equipment, cement frucks, etc.) as well as components required for the mounting of
the PV support structures, construction of the substation and site preparation.

Establishment of Laydown Areas on Site

A laydown area for the storage of PV panels components and civil engineering construction equipment.
The laydown will also accommodate building materials and equipment associated with the construction of
buildings. No borrow pits will be required. Infilling or depositing materials will be sourced from licenced
borrow pits within the surrounding areas. A temporary concrete batching plant of 50m x 50m in extent to
facilitate the concrete requirements for foundations, if required.

Erect PV Cells and Construct On-Site Facility Substation and Invertors

The construction phase involves installation of the solar PV panels, including the entire necessary structural
and electrical infrastructure to make the plant operational. In addition, preparation of the soil and
improvement of the access roads would continue for most of the construction phase. For array installation,
typically vertical support posts are driven intfo the ground. Depending on the results of the Geotechnical
Report, a different foundation method, such as screw pile, helical pile, micro-pile or drilled post/pile could
be used. The posts will hold the support structures (tables) on which PV arrays would be mounted. Brackets
attach the PV modules to the tables. Trenches are dug for the underground AC and DC cabling and the
foundations of the inverter enclosures and transformers are prepared. While cables are being laid and
combiner boxes are being installed, the PV tables are erected. Wire harnesses connect the PV modules to
the electrical collection systems. Underground cables and overhead circuits connect the Power Conversion
Stations (PCS) to the on-site AC electrical infrastructure and ultimately the project's on-site facility substation.
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Figure 2.6: Frame structural details

The construction of an on-site facility substation would require a survey of the site, site clearing and levelling,
construction of access road/s (where required), construction of a level terrace and foundations, assembly,
erection, installation and connection of equipment, rehabilitation of any disturbed areas and protection of
erosion sensitive areas.

Establishment of Ancillary Infrastructure

Ancillary infrastructure will include cabling for the connection to the Eskom national grid, workshops and
mainfenance buildings, sforage and laydown areas, gatehouse, security offices, and other storage areas
under roof. The establishment of these facilities/buildings will require the localised clearing of vegetation
and levelling of the development footprint and the excavation of foundations prior to construction.

Undertake Site Remediation

Once construction is completed and all construction equipment is removed, the site must be rehabilitated
where practical and reasonable. On full commissioning of the solar PV facility, any access points to the site
which are not required during the operation phase must be closed and rehabilitated.
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Figure 2.7: Photographs of the construction phase of a solar facility similar to the Harmony One Plant Solar
PV Facility

(Source: https://medium.com/@solar.dao/how-to-build-pv-solar-plant-6c2f6a01020f;
https://www.shutterstock.com/video/clip-1028794-workers-mounting-panels-on-solar-power-plant-construction;
https://www.esi-africa.com/renewable-energy/kenya-construction-solar-farm-gets-green-light/)

2.4.3 Operation Phase

The Harmony One Plant Solar PV Facility is expected to be operational for up to 25 years. The facility will,
under normal operating conditions, operate confinuously, 7 days a week.

Operation Phase

Requirements »  Duration will be up to 25 years.
»  Requirements for security and maintenance of the project.
»  Employment opportunities relating mainly to operation activities and maintenance.
»  Employment opportunities will be available during the operation of the solar facility.

Activities to be undertaken

Operation and »  Full fime security, maintenance, and control room staff.
Maintenance
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» All PV panels will be operational except under circumstances of mechanical
breakdown, inclement weather conditions, or maintenance activities.

»  Solar PV to be subject to periodic maintenance and inspection.

» Itis anticipated that the PV panels will be washed twice a year during operation using
clean water with no cleaning products, or non-hazardous biodegradable cleaning
products.

» Disposal of waste products (e.g., oil) in accordance with relevant waste
management legislation.

»  Areas which were disturbed during the construction phase to be utilised, should a
laydown area be required during operation.

Key elements of the Operation and Maintenance plan include monitoring and reporting the performance
of the project, conducting preventative and corrective maintenance, receiving visitors, and maintaining
security of the project.

Water will be required for the operation phase. The water required will be sourced directly from the Mine.

Other services required for the operation phase include refuse material disposal and sanitation, and will
follow the same protocols which are currently in place for the Mine.

2.4.4 Decommissioning Phase

Depending on the confinued economic viability of the Harmony One Plant Solar PV Facility following the 25-
year operation period, the solar PV facility will either be decommissioned, or the operation phase will be
extended. Ifitis deemed financially viable to extend the operation phase, existing components would either
continue fo operate or be disassembled and replaced with new, more efficient technology/infrastructure
available at that time. However, if the decision is made to decommission the solar PV facility, the following
activities will form part of the project scope.

Decommissioning Phase

Requirements » Decommissioning of the Harmony One Plant Solar PV Facility infrastructure at the end of its

economic life.

»  Potential for repowering of the facility, depending on the condition of the facility at the time.

» Expected lifespan of approximately 25 years (with maintenance) before decommissioning is
required.

»  Decommissioning activities to comply with the legislation relevant at the fime.

» It is expected that the areas of the project site affected by the solar facility infrastructure
(development footprint) will revert back to its original land-use (i.e., agriculture) once the Harmony
One Plant facility has reached the end of its economic life and all infrastructure has been
decommissioned.

Activities to be undertaken

Site »  Confirming the integrity of site access to the site fo accommodate the required decommissioning
preparation equipment.

»  Preparation of the site (e.g., laydown areas and construction platform).

»  Mobilisation of construction equipment.

Disassemble » Components to be reused, recycled, or disposed of in accordance with regulatory requirements.
and remove » Much of the above ground wire, steel, and PV panels of which the system is comprised are
PV panels recyclable materials and would be recycled to the extent feasible.
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» Concrete will be removed to a depth as defined by an agricultural specialist and the area
rehabilitated.
» Cables will be excavated and removed, as may be required

Site Preparation
Site preparation activities will include confirming the integrity of the access to the site to accommodate the
required decommissioning equipment.

Disassemble and Remove Existing Components

When the solar PV facility is ultimately decommissioned, the equipment to be removed will depend on the
proposed land use for the site at that time. Af this fime, all above ground facilities that are not intfended for
future use at the site will be removed. Underground equipment (e.g. foundation, wiring) will be removed,
and the surface restored. Much of the above ground wire, steel, and PV panels, of which the system is
comprised, are recyclable materials and would be recycled to the extent feasible. The components of the
plant would be deconstructed and recycled or disposed of in accordance with regulatory requirements.
The site will be rehabilitated and returned to a beneficial land use.
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CHAPTER 3: POLICY AND LEGISLATIVE CONTEXT

This Chapter provides an overview of the policy and legislative context within which the development of the
solar PV facility is proposed. It identifies environmental legislation, policies, plans, guidelines, spatial tools,
municipal development planning frameworks and instruments that are applicable or have bearing on the
proposed activity, and which are required to be considered in the assessment process.

3.1 Legal Requirements as per the EIA Regulations, 2014 (as amended), for the undertaking of an Impact
Assessment Report

This chapter of the EIA Report includes the following information required in terms of Appendix 3: Scope of
Assessment and Content of Environmental Impact Assessment Report:

Requirement Relevant Section

3(1)(e) a description of the policy and legislative context Chapter 3 provides an overview of the policy and

within which the development is proposed and how the legislative context which is considered to be associated

proposed development complies with and responds to  with the development of the solar energy facility. The

the legislation and policy context. regulatory and planning context has been considered at
national, provincial, and local levels. A description of the
policy and legislative context within which Harmony One
Plant Solar PV Facility is proposed is included in Sections
3.3, 3.4, 3.5 and 3.6.

3.2 Strategic Electricity Planning in South Africa

The need to expand electricity generation capacity in South Africa is based on national policy and informed
by on-going strategic planning undertaken by the Department of Mineral Resources and Energy (DMRE).
The hierarchy of policy and planning documentation that support the development of renewable energy
projects such as a solar energy facility is illustrated in Figure 3.1. These policies are discussed in more detail
in the following sections, along with the provincial and local policies or plans that have relevance to the
development of Harmony One Plant Solar PV Facility. Even though the facility is proposed for the use by the
mine, it is still important to demonstrate how this proposed project fits within this policy framework.

The South African energy industry is evolving rapidly, with regular changes to legislation and industry role-
players. The regulatory hierarchy for an energy generation project of this nature consists of three fiers of
authority who exercise confrol through both statutory and non-statutory instruments — that is National,
Provincial and Local levels. As solar energy developments are a multi-sectoral issue (encompassing
economic, spatial, biophysical, and cultural dimensions) various statutory bodies are likely to be involved in
the approval process of a solar energy project and the related statutory environmental assessment process.
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National Energy Policy, NEMA,
Energy Efficiency Strategy

DMRE:
Integrated Resource Plan

NERSA

Provincial & Local Legislation
Planning

Figure 3.1: Hierarchy of electricity and planning documents

At National Level, the main regulatory agencies are:

»>

»>

»>

»>

»>

»>

»>

Department of Mineral Resources and Energy (DMRE): This Department is responsible for policy relating
to all energy forms and for compiling and approving the Integrated Resource Plan (IRP) for electricity.
Furthermore, the Department is also responsible for granting approvals for the use of land which is
confrary to the objects of the Mineral and Petroleum Resource Development Act (Act No. 28 of 2002)
(MPRDA) in terms of Section 53 of the Act. Therefore, in terms of the Act, approval from the Minister is
required to ensure that proposed activities do not sterilise mineral resources that may occur within the
project site and development area.

National Energy Regulator of South Africa (NERSA): NERSA is responsible for regulatfing all aspects of the
electricity sector and will ultimately issue licenses for IPP projects to generate electricity.

Department of Forestry, Fisheries, and the Environment (DFFE): This Department is responsible for
environmental policy and is the conftrolling authority in terms of NEMA and the EIA Regulations, 2014 (GN
R326) as amended.

The South African Heritage Resources Agency (SAHRA): SAHRA is a statutory organisation established
under the National Heritage Resources Act (No. 25 of 1999) (NHRA), as the national administrative body
responsible for the protection of South Africa’s cultural heritage.

South African National Roads Agency Limited (SANRAL): This Agency is responsible for the regulation
and maintenance of all national road routes.

Department of Water and Sanitation (DWS): This Department is responsible for effective and efficient
water resources management fo ensure sustainable economic and social development.  This
Department is also responsible for evaluating and issuing licenses pertaining to water use (i.e. Water Use
Licenses (WUL) and General Authorisation).

The Department of Agriculture, Land Reform, and Rural Development (DALRRD): This Department is the
custodian of South Africa’s agricultural resources and is primarily responsible for the formulation and
implementation of policies governing the agriculture sector. Furthermore, the Department is also
responsible for issuing permits for the disturbance or destruction of protected tree species listed under
Section 15 (1) of the National Forest Act (No. 84 of 1998) (NFA).

At Provincial Level, the main regulatory agencies are:
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» Provincial Government of the Free-State — Department of Economic, Small Business Development,
Tourism and Environmental Affairs (DESTEA): is the Competent Authority for the EIA process for the project
and is responsible for issuing of biodiversity and conservation-related permits.

» Free State Department: Police, Roads and Transport: This Department provides effective co-ordination
of crime prevention initiatives, provincial police oversight, traffic management and road safety towards
a more secure environment.

» Free State Heritage Resources Authority (FSPHRA): This Department identifies, conserves and manages
heritage resources throughout the Free State Province, as well as comments on heritage related issues
within the Province.

At the Local Level, the local and district municipal authorities are the principal regulatory authorities
responsible for planning, land use and the environment. In the Free State Province, both the local and
district municipalities play a role. The local municipality includes the Matjhabeng Local Municipality, which
forms part of the Lejweleputswa District Municipality. In ferms of the Municipal Systems Act (No. 32 of 2000),
it is compulsory for all municipalities fo go through an Integrated Development Planning (IDP) process to
prepare a five-year strategic development plan for the area under their control.

3.3 Policy and Planning Considerations on International, National, Provincial and Local Levels
3.3.1 Policy and planning on an International Level

South Africa has committed to various international policies which relate to environmental concerns,
specifically that of climate change and global warming. Table 3.1 below provides a summary of the
international policies and plans that South Africa has made commitments towards, and how the proposed
development of the Harmony One Plant Solar PV facility aligns with the thinking or commitments of these
agreements. The Harmony One Plant Solar PV Facility is considered fo be aligned with the aims of these
policies, even if contributions to achieving the goals therein are only minor.

Table 3.1: International policies and plans relevant to the Harmony One Plant Solar PV Facility
Relevant policy Relevance to the Harmony One Plant Solar PV Facility
The Conference of the Parties (COP), established by Article 7 of the UNFCCC, is the
supreme body and highest decision-making organ of the Convention. It reviews the
implementation of the Convention and any related legal instruments and takes decisions
to promote the effective implementation of the Convention.

The Conference of the Parties (COP) 21 was held in Paris from 30 November to 12
December 2015. From this conference, an agreement to fackle global warming was
United Nations Framework reached between 195 countries.
Convention on Climate

Change (UNFCCC) and South Africa signed the Agreement in April 2016 and ratified the agreement on 01
Conference of the Party November 2016. The Agreement was assented to by the National Council of Provinces
(COP) on 27 October 2016, and the National Assembly on 1 November 2016.

The Paris Agreement set out that every 5 years countries must set out increasingly
ambitious climate action. This meant that, by 2020, countries needed o submit or update
their plans for reducing emissions, known as nationally determined contributions (NDCs).
The COP26 summit held on 2021 brought parties together to accelerate action towards
the goals of the Paris Agreement and the UN Framework Convention on Climate Change.
On 13 November 2021, COP26 concluded in Glasgow with all countries agreeing the
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Relevant policy

The Equator Principles IV
(October 2020)

International Finance
Corporation (IFC)
Performance Standards and
Environmental and Social
Sustainability (January
2012)

Relevance to the Harmony One Plant Solar PV Facility
Glasgow Climate Pact to keep 1.5°C alive and finalise the outstanding elements of the
Paris Agreement.

South Africa’s National Climate Change Response Policy (NCCRP) establishes South
Africa’s approach to addressing climate change, including adaptation and mitigation
responses. The NCCRP formalises Government's vision for a transition to a low carbon
economy, through the adoption of the ‘Peak, Plateau and Decline’ (PPD) GHG emissions
trajectory whereby South Africa’s emissions should peak between 2020 and 2025, plateau
for approximately a decade, and then decline in absolute terms thereafter, and based
on this the country has pledged to reduce emissions by 34% and 42% below Business as
Usual (BAU) emissions in 2020 and 2025, respectively.

The policy provides support for the Harmony One Plant Solar PV Facility which will
contribute to managing climate change impacts, supporting the emergency response
capacity, as well as assist in reducing GHG emissions in a sustainable manner.

The Equator Principles (EPs) IV constitute a financial industry benchmark used for
determining, assessing, and managing project’s environmental and social risks. The EPs
are primarily infended fo provide a minimum standard for due diligence to support
responsible risk decision-making. The EPs are applicable to large infrastructure projects
(such as the Harmony One Plant Solar PV Facility) and apply globally to allindustry sectors.

Such an assessment should propose measures to minimise, mitigate, and offset adverse
impacts in a manner relevant and appropriate to the nature and scale of the Harmony
One Plant Solar PV Facility. In terms of the EPs, South Africa is a non-designated country,
and as such the assessment process for projects located in South Africa evaluates
compliance with the applicable IFC Performance Standards on Environmental and Social
Sustainability, and Environmental Health and Safety (EHS) Guidelines.

The Harmony One Plant Solar PV Facility is currently being assessed in accordance with
the requirements of the 2014 EIA Regulations, as amended (GN R326), published in terms
of Section 24(5) of the National Environmental Management Act (No. 107 of 1998)
(NEMA), which is South Africa’s national legislation providing for the authorisation of
certain confrolled activities.  Through this assessment, all potential social and
environmental risks are identified and assessed, and appropriate mitigation measures
proposed.

The International Finance Corporation’s (IFC) Performance Standards (PSs) on
Environmental and Social Sustainability were developed by the IFC and were last
updated on 1 January 2012.

Performance Standard 1 requires that a process of environmental and social assessment
be conducted, and an Environmental and Social Management System (ESMS)
appropriate to the nature and scale of the project, and commensurate with the level of
its environmental and social risks and impacts, be established and maintained. The
above-mentioned standard is the overarching standard to which all the other standards
relate. Performance Standards 2 through to 8 establish specific requirements fo avoid,
reduce, mitigate, or compensate for impacts on people and the environment, and to
improve conditions where appropriate. While all relevant social and environmental risks
and potential impacts should be considered as part of the assessment, the standards 2
and 8 describe potential social and environmental impacts that require particular
aftention specifically within emerging markets. Where social or environmental impacts
are anticipated, the developer is required to manage them through its ESMS consistent
with Performance Standard 1.
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Relevant policy

International Just Energy
Transition Partnership (2021)

Relevance to the Harmony One Plant Solar PV Facility

Given the nature of the Harmony One Plant Solar PV Facility, it is anticipated (at this stage
of the process) that Performance Standards 1, 2, 3, 4, 6, and 8 may be applicable to the
project.

The governments of South Africa, France, Germany, the United Kingdom, and the United
States of America, along with the European Union, have announced a new ambitious,
long-term Just Energy Transition Partnership to support South Africa's decarbonisation
efforts. The Partnership aims to accelerate the decarbonisation of South Africa's
economy, with a focus on the electricity system, to help it achieve the ambitious goals set
out in its updated Nationally Determined Contribution emissions goals.

3.3.2 Policy and planning on a National Level

The South African government a commitment in August 2011 to support the development of renewable

energy capacity.

A brief review of the most relevant national policies is provided below in Table 3.2. The development of
Harmony One Plant Solar PV Facility is considered to align with the aims of these policies, even where
confributions to achieving the goals therein are only minor.

Table 3.2: Relevant national legislation and policies for Harmony One Plant Solar PV Facility

Relevant legislation or
policy

Constitution of the Republic
of South Africa, 1996

National Environmental
Management Act (No. 107
of 1998) (NEMA)

Relevance to Harmony One Plant Solar PV Facility

Section 24 of the Constitution pertains specifically fo the environment. It states that
everyone has the right to an environment that is not harmful to their health or well-
being, and to have the environment protected, for the benefit of present and future
generations, through reasonable legislative and other measures that prevent pollution
and ecological degradation, promote conservation and secure ecologically
sustainable development and use of natural resources while promoting justifiable
economic and social development.

The Constitution outlines the need to promote social and economic development.
Section 24 of the Constitution therefore requires that development be conducted in
such a manner that it does not infringe on an individual's environmental rights, health,
or well-being. This is especially significant for previously disadvantaged individuals who
are most at risk fo environmental impacts. The undertaking of an EIA process for the
proposed project in terms of the requirements of the EIA Regulations, 2014 (as
amended) aims to minimise any impacts on the natural and social environment.

This piece of legislation is South Africa’s key piece of environmental legislation and sets
the framework for environmental management in South Africa. NEMA is founded on
the principle that everyone has the right to an environment that is not harmful to their
health or well-being as contained within the Bill of Rights.

The national environmental management principles state that the social, economic
and environmental impacts of activities, including disadvantages and benefits, must
be considered, assessed and evaluated, and decisions must be appropriate in the light
of such consideration and assessment.

The need for responsible and informed decision-making by government on the
acceptability of environmental impacts is therefore enshrined within NEMA.
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Relf-:-vqnt legislation or Relevance to Harmony One Plant Solar PV Facility
policy

The purpose of the National Energy Act (No. 34 of 2008) is to ensure that diverse energy
resources are available, in sustainable quantities and at affordable prices, to the South
African economy in support of economic growth and poverty alleviation, while taking
info account environmental management requirements and interactions amongst
economic sectors, as well as matters relating to renewable energy. The National
Energy Act also provides for energy planning, increased generation and consumption
of renewable energies, contingency energy supply, holding of strategic energy
feedstocks and carriers, adequate investment in, appropriate upkeep and access to
energy infrasfructure. The Act provides measures for the furnishing of certain data and
information regarding energy demand, supply, and generation, and for establishing
an institution to be responsible for promotion of efficient generation and consumption
of energy and energy research.

National Energy Act (No. 34
of 2008)

The Act provides the legal framework which supports the development of power
generation facilities.

The White Paper on Energy Policy places emphasis on the expansion of energy supply
options to enhance South Africa’s energy security. This can be achieved through
increased use of RE and encouraging new entries into the generation market.

The policy states that the advantages of Renewable Energy include:
» minimal environmental impacts during operation in comparison with traditional
supply technologies,

White Paper on the Energy » generally lower running costs, and high labour intensities.

Policy of the Republic of

South Africa (1998) Disadvantages include:

» higher capital costs in some cases,

» lower energy denisities,

» and lower levels of availability, depending on specific conditions, especially with
sun and wind-based systems.

Nonetheless, renewable resources generally operate from an unlimited resource base
and, as such, can increasingly contribute towards a long-term sustainable energy
future.

The White Paper on Renewable Energy Policy Supplements Government's
predominant policy on energy as set out in the White Paper on the Energy Policy of the
Republic of South Africa (DME, 1998). The policy recognises the potential of RE and
aims to create the necessary conditions for the development and commercial
implementation of Renewable Energy technologies.

White Paper on the The White Paper on Renewable Energy sets out Government’s vision, policy principles,

Renewable Energy Policy of strategic goals, and objectives for promoting and implementing Renewable Energy in

the Republic of South Africa  South Africa. The country relies heavily on coal to meet its energy needs due to its

(2003) abundant, and accessible and affordable coal resources. However, massive
Renewable Energy resources that can be sustainable alternatives to fossil fuels, have
so far remained largely untapped.

The development of additional renewable energy projects will promote the use of the
abundant South African renewable energy resources and contribute to long-term
energy security and diversification of the energy mix.

The Electricity Regulation The Electricity Regulation Act (ERA) (No. 04 of 2006) as amended by the Electricity
Act (No. of 2004) Regulation Act (No. 28 of 2007), replaced the Electricity Act (No. 41 of 1987), as
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amended, with the exception of Section 5B, which provides funds for the energy

regulator for the purpose of regulating the electricity industry.

The ERA establishes a national regulatory framework for the electricity supply industry
and made National Energy Regulator (NERSA) as the custodian and enforcer of the
National Electricity Regulatory Framework. The ERA also provides for licences and
registration as the manner in which the generation, transmission, distribution, frading,
and import and export of electricity is regulated.

Schedule 2 of the Electricity Regulation Act provides for exemptions from the obligation
in the Act to apply for (and hold) a licence from NERSA. In terms of this schedule, the
threshold for distributed generation was raised to 100MW in August 2021. Project
developers are exempted from applying for a license but are required fo register with
NERSA and comply with the relevant grid code(s).

The National Development Plan (NDP) 2030 is a plan prepared by the National Planning
Commission in consultation with the South African public which is aimed at eliminating
poverty and reducing inequality by 2030.

In terms of the Energy Sector’s role in empowering South Africa, the NDP envisages
that, by 2030, South Africa will have an energy sector that promotes:

» Economic growth and development through adequate investment in energy
infrastructure. The sector should provide reliable and efficient energy service at
competitive rates, while supporting economic growth through job creation.

»  Social equity through expanded access to energy at affordable tariffs and through
targeted, sustainable subsidies for needy households.

»  Environmental sustainability through efforts to reduce pollution and mitigate the

National Development Plan effects of climate change.
2030

In formulating its vision for the energy sector, the NDP took the IRP 2010 as its point of

departure. Therefore, although electricity generation from coal is sfill seen as part of

the energy mix within the NDP, the plan sets out steps that aim to ensure that, by 2030,

South Africa's energy system will look very different to the current situation: coal will

contribute proportionately less to primary-energy needs, while gas and renewable

energy resources — especially wind, solar, and imported hydroelectricity — will play a

much larger role.

The NDP aims to provide a supportive environment for growth and development, while
promoting a more labour-absorbing economy. The development of Harmony One
Plant Solar PV Facility supports the NDP through the development of energy-generating
infrastructure which will not lead to the generation of GHGs and will result in economic
development and growth of the area surrounding the development area.

The purpose and objectives of the Integrated Energy Plan (IEP) are derived from the

National Energy Act (No. 34 of 2008). The IEP takes into consideration the crucial role

that energy plays in the entire economy of the country and is informed by the output
Integrated Energy Plan of analyses founded on a solid fact base. It is a multi-faceted, long-term energy
(IEP), 2016 framework which has multiple aims, some of which include:

» To guide the development of energy policies and, where relevant, set the
framework for regulations in the energy sector.
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» To guide the selection of appropriate technologies to meet energy demand (i.e.
the types and sizes of new power plants and refineries to be built and the prices
that should be charged for fuels).
» To guide investment in and the development of energy infrastructure in South
Africa.
» To propose alternative energy strategies which are informed by festing the
potential impacts of various factors such as proposed policies, intfroduction of new
technologies, and effects of exogenous macro-economic factors.

A draft version of the IEP was released for comment on 25 November 2016. The
purpose of the IEP is o provide a roadmap of the future energy landscape for South
Africa which guides future energy infrastructure investments and policy development.
The development of the IEP is an ongoing continuous process. It is reviewed
periodically to take info account changes in the macroeconomic environment,
developments in new technologies and changes in national priorities and imperatives,
amongst others.

The 8 key objectives of the integrated energy planning process are as follows:

» Objective 1: Ensure security of supply.

» Objective 2: Minimise the cost of energy.

» Objective 3: Promote the creation of jobs and localisation.

» Objective 4: Minimise negative environmental impacts from the energy sector.
» Objective 5: Promote the conservation of water.

» Objective 6: Diversify supply sources and primary sources of energy.

» Objective 7: Promote energy efficiency in the economy.

» Objective 8: Increase access to modern energy.

The Integrated Resource Plan (IRP) for Electricity is a subset of the IEP and constitutes
South Africa’s National electricity plan. The IRP is an electricity infrastructure
development plan based on least-cost electricity supply and demand balance, taking
info account security of supply and the environment. The primary objective of the IRP
is fo determine the long term electricity demand and detail how this demand should
be met in terms of generating capacity, type, timing and cost. The IRP also serves as
input to other planning functions, including amongst others, economic development
and funding, and environmental and social policy formulation.

The promulgated IRP 2010-2030 identified the preferred generation technology
Integrated Resource Plan required to meet expected demand growth up to 2030. It incorporated government
for Electricity (IRP) 2010- objectives such as affordable electricity, reduced greenhouse gas (GHG) emissions,
2030 reduced water consumption, diversified electricity generation sources, localisation
and regional development.

Following the promulgation of the IRP 2010-2030, implementation followed in line with
Ministerial Determinations issued under Section 34 of the Electricity Regulation Act (Act
No. 4 of 2006). The Ministerial Determinations give effect to planned infrastructure by
facilitating the procurement of the required electricity capacity.

According to the IPP Procurement Programme overview report (2021), as at 31 March
2021,a total of 6 422MW has been procured under the REIPPP Programme from 112 IPPs
in seven bid rounds, with 5 078MW being currently operational and made available to
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the grid. IPPs have commissioned 1005MW from two (2) Open Cycle Gas Turbines

(OCGT) peaking plants.

Under the Eskom Build Programme, 1 332MW has been procured from the Ingula
Pumped Storage Project, 1 588MW and 800MW from the Medupi and Kusile power
stations and 1T00MW from the Sere Wind Farm.

Provision has been made for the following new capacity by 2030:

» 1 500MW of coal

» 2 500MW of hydro

» 6 000MW of solar PV

» 14 400MW of wind

» 1 860MW of nuclear

» 2 088MW of storage

» 3 000MW of gas/diesel

» 4 000MW from other distributed generation, co-generation, biomass and landfill
technologies

Of relevance to the proposed project is the provision for distributed generation
capacity for own use. Therefore, the development of the Harmony One Plant Solar PV
Facility is supported by the IRP 2019.

The purpose of the New Growth Path (NGP) Framewaork is to provide effective strategies
towards accelerated job-creation through the development of an equitable economy
and sustained growth. The target of the NGP is to create 5 million jobs by 2020; with
economic growth and employment creation as the key indicators idenfified in the
NGP. The framework seeks to identify key structural changes in the economy that can
improve performance in terms of labour absorption and the composition and rate of
growth.

New Growth Path (NGP)
Framework, 23 November
2010

To achieve this, government will seek to, amongst other things, identify key areas for
large-scale employment creation, as a result of changes in conditions in South Africa
and globally, and to develop a policy package to facilitate employment creation in
these areas.

The National Development Plan (NDP) 2030 is a plan prepared by the National Planning
Commission in consultation with the South African public which is aimed at eliminating
poverty and reducing inequality by 2030.

In terms of the Energy Sectors role in empowering South Africa, the NDP envisages that,
by 2030, South Africa will have an energy sector that promotes:

» Economic growth and development through adequate investment in energy
National Development Plan infrastructure. The sector should provide reliable and efficient energy service at
2030 competitive rates, while supporting economic growth through job creation.
»  Social equity through expanded access to energy at affordable tariffs and through
targeted, sustainable subsidies for needy households.
»  Environmental sustainability through efforts to reduce pollution and mitigate the
effects of climate change.

In formulating its vision for the energy sector, the NDP took the IRP 2010 as ifs point of
departure. Therefore, although electricity generation from coal is still seen as part of
the energy mix within the NDP, the plan sets out steps that aim to ensure that, by 2030,
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South Africa's energy system will look very different to the current situation: coal will
contribute proportionately less to primary-energy needs, while gas and renewable
energy resources — especially wind, solar, and imported hydroelectricity — will play a

much larger role.

The NDP aims to provide a supportive environment for growth and development, while
promoting a more labour-absorbing economy. The development of Harmony One
Plant Solar PV Facility supports the NDP through the development of energy-generating
infrastructure which will not lead to the generation of GHGs and will result in economic
development and growth of the area surrounding the development area.

The Conference of the Parties (COP) 21 was held in Paris from 30 November fo
12 December 2015. From this conference, an agreement to tackle global warming
was reached between 195 countries. This Agreement is open for signafure and subject
to ratification, acceptance or approval by States and regional economic integration
organisations that are Parties to the Convention from 22 April 2016 to 21 April 2017.
Thereafter, this Agreement shall be open for accession from the day following the date
on which it is closed for signature. The agreement can only be sanctioned once it has
been ratified by 55 countries, representing at least 55% of emissions.

South Africa signed the Agreement in April 2016 and ratified the agreement on
01 November 2016. The Agreement was assented to by the National Council of
Provinces on 27 October 2016, and the National Assembly on 1 November 2016. The
Agreement was promulgated on 04 November 2016, thirty days after the date on
which at least 55 Parties to the Convention, which account for at least 55% of the total
global greenhouse gas emissions have deposited their instruments of ratificatfion,
acceptance, approval, or accession with the Depositary.

National Climate Change
Response Policy, 2011

South Africa’s National Climate Change Response Policy (NCCRP) establishes South
Africa’s approach to addressing climate change, including adaptation and mitigatfion
responses. The NCCRP formalises Government’s vision for a fransition to a low carbon
economy, through the adoption of the ‘Peak, Plateau and Decline’ (PPD) GHG
emissions trajectory whereby South Africa’s emissions should peak between 2020 and
2025, plateau for approximately a decade, and then decline in absolute terms
thereafter, and based on this the country has pledged to reduce emissions by 34% and
42% below Business as Usual (BAU) emissions in 2020 and 2025, respectively.

The policy provides support for Harmony One Plant Solar PV Facility, which will
contribute to managing climate change impacts, supporting the emergency response
capacity, as well as assist in reducing GHG emissions in a sustainable manner.
On 08 June 2018, the Minister of Environmental Affairs published the Climate Change
Bill (“the Bill") for public comment. The Bill provides a framework for climate change
regulation in South Africa aimed at governing South Africa’s sustainable fransition to a
Climate Change Bill, 2018 climate resilient, low carbon economy and society. The Bill provides a procedural
! outline that will be developed through the creation of frameworks and plans.
Harmony One Plant Solar PV Facility comprises a renewable energy generation facility
and would noft result in the generation or release of emissions during its operation.

The need for a national climate change policy for South Africa was identified as an
urgent requirement during the preparations for the ratification of the UNFCCC in 1997.
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National Climate Change A process to develop such a policy was thus instituted under the auspices of the

Response Strategy for South  National Committee for Climate Change (NCCC), a non-statutory stakeholder body

Africa, 2004 set up in 1994 to advise the Minister on climate change issues and chaired by the then
Department of Environmental Affairs and Tourism (DEAT). It was determined that a
national climate change response strategy will promote integration between the
programmes of the various government departments involved to maximise the benefits
to the country as a whole, while minimising negative impacts. Further, as climate
change response actions can potentially act as a significant factor in boosting
sustainable economic and social development, a natfional strategy specifically
designed to bring this about is clearly in the national interest, supporting the major
objectives of the government, including poverty alleviation and the creation of jobs.

A number of principles and factors guided the conception of the strategy and are
required to be implemented. These are:

» Ensuring that the strategy is consistent with national priorities, including poverty
alleviation, access to basic amenities including infrastructure development, job
creation, rural development, foreign investment, human resource development
and improved health, leading to sustainable economic growth.

»  Ensuring alignment with the need to consistently use locally available resources.

»  Ensuring compliance with international obligations.

» Recognizing that climate change is a cross cutting issue that demands integration
across the work programmes of other departments and stakeholders, and across
many sectors of industry, business, and the community.

»  Focussing on those areas that promote sustainable development.

»  Promoting programmes that will build capacity, raise awareness, and improve
education in climate change issues.

» Encouraging programmes that will harness existing national technological
competencies.

»  Reviewing the strategy constantly in the light of national priorities and international
frends.

» Recognizing that South Africa’s emissions will continue to increase as development
is realised.

The strategy was devised through an integrated approach and considers policies and
programmes of other government departments and the fact that South Africa is a
developing country. This will ensure that the principles of sustainable development are
adequately served and do not conflict with existing development policies.

The Presidential Infrastructure Coordinating Commission (PICC) is integrafing and
phasing investment plans across 18 Strategic Integrated Projects (SIPs) which have 5
core functions, including tfo unlock opportunity, fransform the economic landscape,
create new jobs, strengthen the delivery of basic services, and support the integration

. of African economies.
Strategic Integrated

Projects (SIP
rojects (SIPs) »  SIP 8 of the energy SIPs supports the development of RE projects as follows:

Green energy in support of the South African economy: Support sustainable
green energy initiatives on a national scale through a diverse range of clean
energy options as envisaged in the Infegrated Resource Plan (IRP 2010) and
supports bio-fuel production facilities.
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»  SIP 20: Energy (gazetted in GG 43547 on 24 July 2020). Includes 3 sub-projects;
a. Emergency/Risk Mitigation Power Purchase Procurement Programme
(2000MW): National
b. Small IPP Power Purchase Procurement Programme (100MW): National

c. Embedded Generation Investment Programme (EGIP)-400MW: National

The Embedded Generation Investment Programme (EGIP) forms part of the Energy
Strategic Integrated Project No. 20c. The development of Harmony One Plant Solar
PV Facility is aligned with SIP20c, and is classified as a Strategic Integrated Project (SIP)
and is fo be managed within the requirements as set out in the Infrastructure
Development Act (Act No. 23 of 2014) and its amendments.

The project, together with any associated Infrastructure such as but not limited to
access roads, substations and overhead power lines, is regarded as a SIP to be
expedited in terms of Schedule 2 (Section 17(2)) of the Infrastructure Development Act
(Act No. 23 of 2014).
The National Protected Area Expansion Strategy 2010 (NPAES) areas were identified
through a systematic biodiversity planning process. They present the best opportunities
for meeting the ecosystem-specific protected area targets set in the NPAES and were
designed with stfrong emphasis on climate change resilience and requirements for
protecting freshwater ecosystems. These areas should not be seen as future
National Protected Area boundaries of protected areas, as in many cases only a portion of a particular focus
Expansion Strategy (2010) area would be required to meet the protected area targets set in the NPAES. They are
also not a replacement for fine scale planning which may identify a range of different
priority sites based on local requirements, constraints, and opportunities (NPAES, 2010).
According to the NPAES, there are no areas within the study area that have been
identified as priority areas for inclusion in future protected areas. The study area is
therefore outside the NPAES focus area.

The biodiversity economy of South Africa encompasses the businesses and economic
activities that either directly depend on biodiversity for their core business or that
confribute to conservation of biodiversity through their activities. The commercial
wildlife and the bioprospecting industries of South Africa provide cornerstones for the
biodiversity economy and are the focus of this strategy.

Both the wildlife and bioprospecting sub-sectors of the biodiversity economy have
already demonstrated the potential for significant future development and growth. In
the study commissioned on the situational analysis of the biodiversity economy, the

National Biodiversity contribution of the biodiversity economy to the national economy can be measured
Economy Strategy (NBES) in terms of Gross Domestic Product (GDP), with the wildlife and bioprospecting
(March 2016) industries contributing approximately R3 billion to GDP in 2013. Growth in the wildlife

and bioprospecting industries can make a significant impact on the national
economy, while contributing to natfional imperatives such as job creation, rural
development, and conservation of our natural resources.

The Wildlife Industry value chain is cenfred on game and wildlife farming/ranching
activities that relate to the stocking, frading, breeding, and hunting of game, and all
the services and goods required to support this value chain. The key drivers of this value
chain include domestic hunters, international hunters, and a growing retail market
demand for wildlife products such as game meat and taxidermy products. This sector
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is therefore characterised by an interesting combination of agriculture, eco-tourism,

and conservation characteristics.

Over the period 2008-2013, the total Wildlife Industry market grew by more than 14%
per year. This growth comprised an average annual growth exceeding 6% in domestic
hunting, a decrease in international hunting, and an exponential growth in live auction
sales. It is considered likely that the consolidated Wildlife Industry has the potential to
experience a weighted average annual growth rate of between 4 %-14 % per year up
to 2030.

In order for the wildlife and bioprospecting sub-sectors of the biodiversity economy to
achieve its full potential, a strategic partnership between the state, private sector and
communities is required. To this end, a National Biodiversity Economy Strategy (NBES)
is required to guide the sustainable growth of the wildlife and bioprospecting industries
and to provide a basis for addressing constraints to growth, ensuring sustainability,
identifying clear stakeholder’s responsibilities, and monitoring progress of the Enabling
Actions.

The Vision of NBES is to optimise the total economic benefits of the wildlife and
bioprospecting industries through its sustainable use, in line with the Vision of the
Department of Environmental Affairs. The purpose of NBES is to provide a 14-year
national coordination, leadership and guidance to the development and growth of
the biodiversity economy.

NBES has set an industry growth goal stating that by 2030, the South African biodiversity
economy will achieve an average annualised GDP growth rate of 10% per annum. This
envisioned growth curve extends into the year 2030 and is aligned to the efforts of the
country’s National Development Plan, Vision 2030. The NBES seeks fo contribute to the
fransformation of the biodiversity economy in South Africa through inclusive economic
opportunities, reflected by a sector which is equitable - equitable access to resources,
equitable and fair processes, and procedures and equitable in distribution of resources
(i.e., business, human, financial, indigenous species, land, water) in the market.

To address these transformation NBES imperatives, NBES has the principles of:

»  Conservation of biodiversity and ecological infrastructure
»  Sustainable use of indigenous resources

»  Fair and equitable beneficiation

»  Socio-economic sustainability

» Incentive driven compliance to regulation

»  Ethical practices

»  Improving quality and standards of products.

The NBES provides the opportunity to redistribute South Africa’s indigenous biological/
genetic resources in an equitable manner, across various income categories and
settflement areas of the country. The NBES has prioritised nodes in the country for
biodiversity economy transformation, referred to as BET nodes. NBES prioritises 18 BET
nodes, 13 rural and 5 urban districts across the nine provinces of the country, with
communities having been prioritised for development of small and medium size
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enterprises and community-based inifiatives which sustainably use of indigenous
biological and/or genetic resources. The municipality within which the project is

proposed is not identified as a priority area.

Legend

@ Urban Biodiversity Economy Tranformation Nodes wil,
B Rural Biodiversity Economy Tranformation Nodes
[ District Municipalities

3.3.3 Policy and planning at a Provincial Level

A brief review of the most relevant provincial policies is provided below in Table 3.3. The proposed
development is considered to align with the aims of these policies, even if confributions to achieving the
goals therein are only minor.

Table 3.3: Relevant provincial legislation and policies for Harmony One Plant Solar PV Facility
Rel.evant legislation —or Relevance to Harmony One Plant Solar PV Facility
policy
The overarching goal of the Free State Growth and Development Strategy (FSGDS) is to
align the provincial and national policies and programmes and to guide development in
terms of effective and efficient management and governance to achieve growth and
development. The strategy is a living document that uses the latest business planning

and evaluation tools in order to maximise the effect of all spending.
Free State Provincial

Growth and
Development Strategy
(FSGDS) (2013 - 2030)

Based on the social and economic development challenges of the Province, the Strategy
identifies a few primary objectives, including stimulating economic development and
developing and enhancing the infrastructure for economic growth and social
development, poverty alleviation through human and social development, ensuring a
safe and secure environment for all and the promotion of effective and efficient
governance and administration.
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Relevant legislation or
policy

Free State Provincial
Growth and
Development Strategy
(FSGDS), Revised
October 2013

Free State Provincial
Spatial Development
Framework (PSDF) 2013 -
Executive Summary
(Inception Report)

Relevance to Harmony One Plant Solar PV Facility

The development of the solar facility supports the overall objective of stimulating
economic development and infrastructure investment towards growth and social
development, by contributing to the energy mix, supply and infrastructure of the
province. The development of the facility will also contribute (albeit limited) to the
alleviation of poverty through the creafion of direct and indirect employment
opportunities and well as skills development.

The revised FSGDS refers to specific imperatives which sefs the tone and pace for shared
growth and development in the Province. These include:

» The need to effectively use scarce resources within the Province, while addressing the
real causes of development challenges.

» The need to accelerate service delivery based on a common provincial
development agenda as the basis for provincial strategic direction.

» The need to identify investment opportunities and provide an environment of
certainty critical for private-sector investment.

» The need to promote infergovernmental coordination between the three spheres of
government.

» The need to facilitate facilitates the implementation of the People’s Contract within
the Province.

» The need to provide a common vision as the basis for common action amongst all
stakeholders, both inside and outside government.

» The need to provide a framework for budgets, implementation, performance
management and spatial development.

The development of the solar PV Facility will assist with the need to effectively use scarce
resources and the need to identify investment opportunities, including private sector-
investment. The development of a solar facility reduces the need to make use of non-
renewable resources for the generation of electricity and opens up the Province to further
future solar energy development.

The Free State PSDF is a provincial spatial and strategic planning policy that responds to
and complies with, in particular, the National Development Plan Vision 2030 and the
National Spatial Development Perspective (NSDP). The latter encourages all spheres of
government to prepare spatial development plans and frameworks (such as the PSDF)
that promote a developmental state in accordance with the principles of global
sustainability as is advocated by, among others, the South African Constitution and the
enabling legislation.

The Free State Provincial Growth and Development Strategy states that sustainable
economic development is the only effective means by which the most significant
challenge of the Free State, namely poverty, can be addressed. The PSDF gives practical
effect to sustainable development, which is defined as development that meets the
needs of the present generation without compromising the ability of future generations
to meet their own needs.

The PSDF is prepared in accordance with bioregional planning principles that were
adapted to suit the site-specific requirements of the Free State. It incorporates and
complies with the relevant protocols, conventions, agreements, legislation and policy at
all applicable levels of planning, ranging from the internatfional to the local.
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Relevant legislation or
policy

Free State Green
Economy Strategy (2014)

Free State Investment
Prospectus (2019)

Relevance to Harmony One Plant Solar PV Facility

The Harmony One Plant Solar PV Facility will contribute to sustainable and economic
development goals of the Free State PSDF, once completed and formally adopted.

This Green Economy Strategy for Free State Province (FSGES) was developed in alignment
with the national green economy strategy elaborated in the National Green Economy
Framework and Green Economy Accord, as well the Free State Provincial Growth and
Development Strategy. The development process was spearheaded by the Department
of Economic Development, Tourism and Environmental Affairs (DESTEA).

The objective was to develop a green economy strategy to assist the Province to,
amongst others, improve environmental quality and economic growth, and to develop
green industries and energy efficiency within the Province.

The Harmony One Plant Solar PV Facility will contribute to the aim of energy efficiency
and green industry while promoting economic growth and is therefore consistent with this
strategy.

The Premier of the Free State considers providing access to individual investors to
accurate and pertinent information makes it easier for investors to glean investor ready
opportunities that are currently available in the Free State.

Opportunity of the development of renewable energy is considered in the key sectors
overview. The prospectus states that opportunities are opening up in the Province for the
energy sector, including renewable energy. Rezoning for the development of multiple
solar energy facilities has already been undertaken in the Province.

Considering the future opportunities available for the development of renewable energy
facilities (including solar PV facilities) the development of the Harmony One Plant Solar PV
Facility is considered to be in-line with the Investment Prospectus of the Province.

3.3.4 Policy and planning at a Local Level

The local fiers of government relevant to the Harmony One Plant Solar PV Facility project are the Matjhabeng
Local Municipality, which forms part of the Lejweleputswa District Municipality. Instruments and/or policies
at both the district and local level contain objectives which align with the development of Harmony One
Plant Solar PV Facility. These include, economic growth, job creation, community upliffment and poverty

alleviation.

Table 3.4: Relevant district and local legislation and policies for Harmony One Plant Solar PV Facility

Relevant policy

Integrated Development
Plan (IDP) of the
Lejweleputswa District
(2021/2022)

Relevance to the Harmony One Solar PV facility

The IDP entails processes through which a municipality, its constituencies, various
sector departments, interested and affected parties come together to prepare clear
objectives and strategies which serve to guide allocation and management of
resources within the municipal area of jurisdiction. The Integrated Development Plan
spans a five-year period. The IDP is used by the municipality to fulfil its role of
“"developmental local governance”. Central to this role are the objectives and
strategies contained in the plan, which guides the municipality in the realm of:
Municipal Budgeting Institutional re-structuring in order to fulfil the strategic intent of
the plan Integrating various sectors (housing, land use, agriculture) with economic,
social dimensions. Performance Management Systems The Integrated Development
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Relevant policy

Integrated Development
Plan (IDP) of the
Matjhabeng local
Municipality (2020/2021)

Relevance to the Harmony One Solar PV facility

Plan for Lejweleputswa District Municipality was commissioned and finally adopted in
2002 in terms of the Municipal Systems Act No. 32 of 2000.

The following strategic objectives have been set to deliver on the above stated key
performance areas:

»  Ensuring access to basic services for all residents;

» Developing and sustaining spatial, natural and built environments;

»  Providing integrated and sustainable human settlements;

»  Addressing the challenges of poverty, unemployment and social inequality;

» Fostering a safe, secure and healthy environment for employees and
communities;

» Developing a prosperous and diverse economy;

»  Accelerating service delivery through the acquisition and retention of competent
and efficient human capital;

»  Ensuring sound financial management and viability.

The IDP seeks to achieve sustainable development within Matjhabeng. To this end,
there is a balanced approach to economic, environmental and social development:
the overarching pillars of sustainable development. In pursuit of economic growth
and the provision of services to its citizens, the Municipality cannot compromise its
responsibility for protecting the natural and built environment. It is committed to
adhere to good governance principles (participation, efficiency, effectiveness,
accountability, transparency, equity, fairness and the rule of law) and Batho Pele 4
principles (courtesy and people first, consultation, service excellence, access,
information, openness and tfransparency, redress and value for money) in the provision
of services to residents.

Policy and Legislative Context
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CHAPTER 4: NEED AND DESIRABILITY & ALTERNATIVES

Appendix 3 of the 2014 EIA Regulations (GNR 326) requires that an EIA Report include a motivation for the
need and desirability of the proposed development, including the need and desirability of the activity in the
context of the preferred location. The need and desirability of the development needs to consider whether
it is the right time and the right place for locating the type of land-use/activity being proposed. The need
and desirability of a proposed development is, therefore, associated with the wise use of land, and should
be able to respond to the question such as, but not limited to, what the most sustainable use of the land
may be.

This Chapter provides an overview of the suitability of the Harmony One Plant Solar PV Facility being
developed atf the preferred project location from an international, national, regional, and site-specific
perspective. It provides an overview of the need and desirability, and perceived benefits of the project
specifically. This Chapter provides an overview of the various alternatives considered for Harmony One Plant
Solar PV Facility as part of the EIA Process.

4.1 Legal Requirements as per the EIA Regulations, 2014 (as amended), for the undertaking of an Impact
Assessment Report

This chapter includes the following information required in terms of Appendix 3: Scope of Assessment and
Content of Environmental Impact Assessment Report:

Requirement

3(1)(f) a motivation for the need and desirability for the
proposed development including the need and
desirability of the activity in the context of the preferred
development footprint within the approved site as
contemplated in the accepted scoping report;

3(1)(h)(i) details of
considered.

the development alternatives

3(1)(h)(ix) if no alternative development footprint for the
activity were investigated, the motivation for not
considering such.

3(1)(h)(x) a concluding statement indicating the location
of the preferred alternative development footprint within
the approved site as contemplated in the accepted
scoping report.

(h)(ix) if no alternative development locations for the
activity were investigated, the motivation for not
considering such

4.2

Relevant Section

The identification and motivation for the preferred project
site, the development area within the project site, the
proposed activity and the proposed technology is
included in sections 4.3.1, 4.3.3 and 4.3.4.

The details of all alternatives considered as part of the
Harmony One Plant Solar PV Facility are included in
sections 4.3.1 - 4.3.5.

The site selection process followed by the developer in
order to identify the preferred project site and
development footprint is described in Section 4.3.1.

Where no alternatives have been considered, motivation
has been included. This is included in Section 4.3.

The details of the alternatives considered as part of the
Harmony One Plant Solar PV and as part of the EIA Phase
have been included in Section 4.7. Where no alternatives
are being considered a motivation has been included.

Need and Desirability of the Harmony One Plant Solar PV Facility

South Africa is a developing country with expanding energy demands and abundant coal supplies which is
heavily relied upon to meet energy needs. The country acknowledges that carbon dioxide emissions from
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the usage of fossil fuels like coal and petfroleum products have heightened worldwide concerns regarding
climate change.

In South Africa, the problem of insufficient generation and supply is seen through the lens of global climate
change, and the demand for increased investment in sustainable energy production is rapidly increasing.
Renewable energy technologies may now compete with fossil-fuel fechnology because the government
has created an enabling environment with an adequate legal and regulatory framework, and the
technologies have become more economically feasible. As a result, the renewable energy industry will be
able to function, grow, and contribute positively to the economy of South Africa and the global
environment.

The National Development Plan 2030 formulated certain principles to guide “the transition fo an
environmentally sustainable low-carbon economy, moving from policy, to process, to action®. The Harmony
One Plant Solar PV Facility aims to meet these principles to accomplish Harmony Gold’s decarbonisation
goals by capitalising on the new 100MW embedded generation threshold and supplement the electricity
required for operation which are being purchased by the One Plant Mine from Eskom, through the self-
generation of electricity from the solar energy resource. This opportunity leverages the potential cost savings
of such supplementary supply, while taking advantage of the reduced carbon footprint of the renewable
nature of the technology.

In addition, the project would contribute towards meeting the national energy target as set by the
Department of Energy (DoE) and assist the government in achieving its proposed renewable energy target
of 17 800 MW by 2030. The proposed project would also have infernational significance as it contributes to
South Africa being able to meet some of its international obligations by aligning domestic policy with
internationally agreed strategies and standards as set by the United Nations Framework Convention on
Climate Change (UNFCCC), Kyoto Protocol, and United Nations Convention on Biological Diversity (UNCBD)
all of which South Africais a signatory to. Renewable energy is critical to South Africa as this source of energy
is recognised as a major contribution to climate protection, has a much lower environmental impact, as well
as advancing economic and social development.

The need and desirability from the perspective of the local community as reflected in the IDP and SDF for
the area has been considered in this EIA Report. In the South African context, developmental needs
(community needs) are often determined through the above planning measures (IDP and SDF). Although
the renewable energy sector is not explicitly identified as a sector or initiative in all current municipal policy
and planning documents as outlined above, it could contribute positively to the needs of the local
community, including development, social services, education, and employment opportunities in this area
through sustainable provision of energy to the Harmony One mine. The Harmony One Plant Solar PV Facility
will create employment and business opportunities during the construction and operation phases, as well as
the opportunity for skills development for the local community. In addition, indirect benefits and spend in
the local area will benefit the local community.

The DFFE (then, the Department of Environmental Affairs) Guideline on Need and Desirability (GN R891, 2014)
notes that while addressing the growth of the national economy through the implementation of various
national policies and strategies, it is also essential that these policies take cognisance of strategic concerns
such as climate change, food security, as well as the sustainability in supply of natural resources and the
status of our ecosystem services. The DFFE guideline further notes that at a project level (as part of an EIA
process), the need and desirability of the project should take into consideration the content of regional and
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local plans, frameworks, and strategies. In light of the above, this section aims to provide an overview of the
need and desirability for the proposed Harmony One Plant Solar PV Facility by highlighting how it is aligned
with the strategic context of international, national, regional, and local development policy and planning,
and broader societal needs as appropriate.

4.2.1 Need for the Harmony One Plant Solar PV Facility

The uptake of renewable energy sources in the mining sector has been a slow-moving fransition — which can
largely be attributed to the cost involved in establishing a solar/wind power plant, the added costs
associated with storing that energy, regulatory challenges, and a limited track record in the industry.

Pressure from government and investors to improve environmental footprints by reducing carbon emissions
is now one of the top five agenda items in business development, and incorporating renewable energy is
an easy way to achieve this. In August 2021 with the aim to bolster energy security, President Cyril
Ramaphosa announced that the licence threshold for independent power producers would be liffed from
1 MW fo 100 MW, opening the door for companies to build their own generation facilities without the need
to obtain a generation license from the National Energy Regulator of South Africa (NERSA).

Reliable and cost-effective energy, sourced and generated through private or internal arrangements
eliminates the possibility of unexpected power outages and unreliable grid power from government-owned
entities such as Eskom. The additional energy supply helps reduce the burden on such entities and reduces
the need for energy management alternatives such as load shedding.

In terms of value creation through sustainability it is estimated that the Harmony Gold suite of solar PV projects
(of which the Harmony One Plant Solar PV Facility is one) will offset the liabilities of anticipated costs pending
Scope 2 carbon taxes, against the backdrop of deregulation of the energy sector in South Africa, represents
a big step forward for mining and private power industries in South Africa.

The construction of the solar energy plants will be a watershed moment for Harmony, as not only will these
fransactions help deliver on the Mine's environmental and social obligations and undertakings, but they will
also de-risk the business and deliver many socio-economic benefits, including ensuring that investors and
other stakeholders continue to derive value and positive returns in a global climate of energy uncertainty.

It is anticipated that this emission profile will decline over fime, in line with Harmony Gold production profile,
as well as when the renewable energy mix increases in the national electricity grid. However, a number of
active decarbonisation measures are currently under way ahead of that amelioration.

Owing fo the emissions profile, one of the strongest levers that the Company can pull is the deployment of
renewable energy, with three upcoming solar photovoltaic (PV) projects (of which Harmony One Solar PV
forms part) and wind energy projects to enable rapid decarbonisation of these particular operations.

Phase 3 targets are also being set for those emissions that occur through the third-party processing of the
company's concentrate, where electricity will continue to remain the focus of this operation owing to ifs
emissions predominance.
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4.2.2 Receptiveness of the proposed development area for the establishment of the Harmony One Plant
Solar PV Facility

The placement of a PV facility is strongly dependent on several factors including climatic conditions (solar
resource), topography, the location of the site, land availability and suitability, the extent of the site and the
need and desirability for the project. From a local level perspective, the project site and development area
have specifically been identified by the proponent as being highly desirable from a technical perspective
for the development of a PV facility due to the following site characteristics:

» Proximity to the Harmony One Plant Mine: The development area is located in close proximity to the
Harmony One Plant Mine, which will be the exclusive user of the generated power and is therefore
preferred for development of the proposed PV Facility. Furthermore, there are existing available
infrastructure that are considered as possiblly forming part of the grid connection points in order to be
able to evacuate the generated power from the PV facility fo the Harmony One Plant mine. The grid
will tie-in behind the meter of the Harmony customer substation.

» Land svuitability and land use activities — The properties included in the project site were identified
considering the feasible solar resource and are deemed ftechnically feasible by the project developer
for such development to take place. The project site is currently owned by the Harmony Gold and has
an extent of 680ha, which was considered by the developer as sufficient for the development of a 30MW
Solar PV facility. The proposed development is compatible with the surrounding land uses and does not
present a conflicting land use.

The broader project site is currently used for activities associated with mining and agricultural activities
(grazing). The areas identified for the PV facility although on mining land will not impact on the mining
activities. The land is currently not actively farmed. The development of the solar PV facility on this
property will ensure the continuation of an economically viable land use and will support the long-term
operation of the mine. Sites that facilitate easy construction conditions (i.e., relatively flat fopography,
lack of major rock outcrops etfc.) are favoured during the site selection process for a solar PV facility,
and the proposed development area fits this criterion.

»  Proximity to Towns with a Need for Socio-Economic Upliftment: The project is located near the towns of
Welkom and Virginia in the Free State. As per the Integrated Development Planning, these districts still
experience high levels of unemployment, poverty, and inequality mainly amongst the youth, women,
and people with disabilities. With the development of the Harmony One Plant Solar PV Facility, secondary
social benefits can be expected in terms of additional spend in the nearby fowns due to the increased
demand for goods and services. Considering the above, it is clear that a need for employment
opportunities and skills development is present within the area.

Taking into consideration the solar resource, proximity to the mine, land availability and suitability,
geographical and topographical location, access to road infrastructure and proximity to fowns with a need
for socio-economic upliffment, the development of the Harmony One Plant Solar PV Facility within the
project site is considered to be desirable.
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4.2.3 Benefits of Renewable Energy and the Need and Desirability in the South African Context

In support of the Paris Agreement and the United Nations Sustainable Development Goals, Harmony Gold
plans fo Roll out the Phase 1, Phase 2 and Phase 3 of their renewable energy strategy over the next four
years, targeting a 20% reduction in carbon dioxide (COz2) emissions by 2026, as well as achieve carbon
neutrality emissions by 2045 as part of the company’s Environmental, Social and Governance (ESG) strategy.

High and volatile energy costs are a key concern to the mining industry where above-inflation cost
escalations and production interruptions threaten the sustainability of their operations. It has been estimated
that Harmony Gold South Africa spends approximately 18% of their annual operating costs on energy
consumption. The uncertainty around energy cost escalations in South Africa, underpinned by severe Eskom
financial constraints, is compounded by concerns about the reliability of energy supply. Adoption of
renewable energy as a supply source partially mitigates these operational risks and in turn improves the
sustainability of the Harmony Gold mining operations.

In Phase 1 of Harmony's decarbonisation strategy, the Company has established three plants with a total
capacity of 30MW which will deliver more than 68 gigawatt hours (“GWh") of clean power to Harmony's
Free State operations, mitigating 65 000 tonnes of carbon dioxide emissions in their first 12 months of
operation.

In Phase 2, the Company will be building an additional 230MW of renewable energy at their various longer-
life mines. Harmony Gold estimates that the project will deliver over R500 million per annum in electricity
cost savings once it reaches full production. The plants rank amongst the biggest solar PV plants for private
offtake in South Africa to date, and construction is planned to start by June 2023. The five on-site solar PV
plants are to be developed at various Harmony Gold Free State mining operations as part of Harmony's
strategy to address its Energy and Decarbonisation goals. The proposed solar PV plants will be connected
into their respective substations at the corresponding operational loads. The PV facilities include:

» 100MW Harmony Moab Khotsong Solar PV Facility, Vierfontein, Free State Province
» T4MW Harmony Central Plant Solar PV Facility, Virginia, Free State Province

» 18MW Harmony Joel Solar PV Facility, Theunissen, Free State Province

»  30MW Harmony One Plant Solar PV Facility, Virginia, Free State Province

»  30MW Harmony Target Solar PV, Allanridge, Free State Province

Phase 3 is sfill in the planning stage and progressing as anficipated to deliver additional clean power to
Harmony's operations.

The generation of electricity from renewable energy resources offers a range of potential socio-economic
and environmental benefits for South Africa. These benefits include:

» National and Provincial and Local Planning Considerations - Renewable energy is strongly supported at
a national, provincial, and local level. The infroduction and adoption of the New Growth Path in South
Africa has seen increased emphasis towards developing and growing the green economy within the
country, supported among others, by the Industrial Policy Action Plan (IPAP2) of 2010 and revised
Infegrated Resource Plan (IRP2), additionally the Cabinet approved a number of key supportive
policies. The policies in question included the Medium-term Strategic Framework (MTSF) 2009-2014, the
Ten-year Innovation Plan, the revised Industrial Policy Action Plan for 2010/11-2012/13 (IPAP2), and others
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mentioned previously. Nationally, the development and investment in renewable energy is further
supported by the National Development Plan (NDP), New Growth Path Framework and National
Infrastructure Plan, which all refer to renewable energy, together with the White Paper on Renewable
Energy which has been adopted by Parliament.

National and Provincial Sustainable Energy Programs - Various funding mechanisms and programmes
related to renewable energy have also been considered. One of these, the Independent Power
Producer Procurement Programme contributes substantially towards socio-economic and
environmentally sustainable growth. If is also aimed at stimulating the renewable energy industry in
South Africa. This programme has opened the market for renewable energy substantially in South Africa
and holds sustainable potential for the Free State Province. The Green Energy Efficiency Fund supports
the introduction of self-use renewable energy technologies. Also available are the South African
Renewables Initiative and the Renewable Energy Market Transformation Project. There are also a
number of mechanisms that support renewable energy production linked to domestic manufacturing
and the use of green technologies such as the Manufacturing Competitiveness Enhancement
Programme.

Free State Sustainable Energy Programs - The Free State Province has aimed to transition to Green
Economy by the year 2030. Each of the four District Municipalities and the Metro has come up with their
vision and a mission statement. The Province has drafted long-term and short-term building blocks to the
Green Economy fransition. The Free State has significant potential for the harvesting of solar
energy. Projects in the pipeline for this sector include the manufacturing of solar water geysers and the
manufacturing of solar-modules and solar panels assembly facility. The Xhariep region has the second
best solar-radiation index after Upington in the Northern Cape. It provides the opportunity to harness the
natural sun power and to generate electricity.

Socio-economic upliftment of local communities: The Harmony One Plant Solar PV Facility has the
potential to create much needed employment for unskilled locals during the construction phase. Where
possible, fraining opportunities will also be afforded to qualified local people who can be upskilled to
undertake certain roles during the construction and operation phases. Some of the challenges facing
the Local and District municipalities, as detailed in the IDPs include high rates of unemployment and high
levels of poverty. The Local and District municipalities are therefore in need of economic development,
sustainable employment opportunities and growth in personal income levels. A study undertaken by the
DMRE, National Treasury and the Development Bank of Southern Africa (DBSA) in June 2017 found that
employment opportunitie