Golder Associates Africa (Pty) Lid
Reg. No. 2002/007104/07

JOHANNESBURG

PO Box 6001 Halfway House 1685
South Africa

Thandanani Park, Matuka Close
Halfway Gardens, Midrand

Tel + (27) 011 254-4800

Fax +(27) 011 315-0317
htip://www.golder.com

REPORT ON

STRATEGIC ENVIRONMENTAL
ASSESSMENT (SEA) TO INFORM THE
SITE SELECTION PROCESS AT
HARMONY GOLD MINES, WELKOM

Report No: 8788/10160/12/E

Submitted to:
Harmony Gold Ltd
POBox2
Randfontein
1760
DISTRIBUTION:
2Copies - Harmony Gold Ltd
1 Copy - Golder Associates Africa (Pty) Ltd — Library
! 03 July 2007 8788/10160/12/E

‘@l?le”'

6668 b64 oo

v

Directors : P Onley (Australial), FR Sutherland, AM van Niekerk, SAP Brown ELLLTS

i
LOCAL OFFICES IN JOHANNESBURG AND PIETERMARITZBURG
GOLDER COMPANIES LOCATED IN AFRICA, ASIA, AUSTRALASIA, EUROPE, NORTH AMERICA, SOUTH AMERICA




03 July 2007 i 8788/10160/12/E

EXECUTIVE SUMMARY

Harmony Gold Ltd (Harmony) is undertaking a pre-feasibility study to re-mine 56 of their existing
tailings facilities in three regions located in Evander (Mpumalanga), Randfontein (Gauteng), and
Welkom (Free State). The re-mining of these tailings dams presents an ideal opportunity to
consolidate tailings facilities, spread across the three regions, into three Mega-Tailings Facilities
(MTF). This SEA report focuses on the Welkom region, as part of an overarching pre-feasibility
study, with the intended result being to guide site selection of the MTF

The Welkom site has 43 existing tailings dams being considered for potential re-mining. The size of
the proposed footprint required to deposit the tailings generated during re-mining is approximately 10
km? (1,000ha) in extent. The strategic approach (SEA), to determine the site for the MTF, included an
analysis of environmental, social and economic spatial data, complimented by the most recent and
relevant contextual data sets. This resulted in preferential areas identified for consideration and

ultimately the suggestion of four potential sites.
Site 1: Rietpan (farm Rietpan 17)

Site 2: St Helena (farm St Helena 42)

Site 3: Stuurmanspan (farm Stuurmanspan 92)
Site 4: La Riviera (farm La Riviera 289).

The available information was then used as a basis to evaluate these sites against predetermined and
ranked objectives. Thereby ensuring that sustainability issues were highlighted, and considered during
the site assessment. Where possible, those sites that contributed positively towards sustainability
were identified. Conversely, where the sites may have potential adverse impacts, these were
highlighted and used to inform the subsequent Environmental Impact Assessment (EIA) where
mitigating measures to counter those impacts would be suggested.

Stuurmanspan (Site 3) was the preferred site for the MTF. It is a brownfield site, which has already
been impacted by tailings facilities. Additionally there will be no resultant impact on agricultural
productivity. Previously a drainage canal passed through this site, however this is now heavily
impacted by mining and has resulted in polluted water ponding. The availability of this dirty water
will support the tailings reprocessing, and may provide an opportunity to improve its quality through
treatment and re-use. Information gathered during the site selection process will inform the EIA and
highlight areas for consideration and mitigation. The other potential sites in order of preference were

4,2 and finally 1.
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1 INTRODUCTION

Harmony Gold Ltd (Harmony) is undertaking a pre-feasibility study to re-mine 56 of their existing
tailings facilities in three regions located in Evander (Mpumalanga), Randfontein (Gauteng), and
Welkom (Free State). The estimated tonnage throughput of the tailings material intended to be
reclaimed is estimated as:

¢ Randfontein: 420 million tonnes
e Evander: 420 million tonnes
o  Welkom: 750 million tonnes.

The re-mining of the tailings dams presents an ideal opportunity to consolidate tailings facilities,
spread across the three regions, into three Mega-Tailings Facilities (MTF). The process will facilitate
better management of the tailings and allow for the implementation of tighter controls on
environmental management, which are unlikely to have been taken into account during initial design.
During the reprocessing of tailings, to extract gold, it may also be possible to extract other
constituents such as cyanide and sulphides, thus reducing toxicity of the tailings materials. This SEA
report focuses on the Welkom region, as part of an overarching pre-feasibility study, with the intended
result being to guide site selection of the MTF

The Welkom region has 43 existing tailings dams being considered for potential re-mining resulting
in a footprint of approximately 10km? (1 000ha) required to deposit the tailings generated during re-
mining. The environmental authorisation process for the Welkom MTF was initiated in February 2007
and is firstly subject to the approval of the pre-feasibility study. Should the project proceed it would

include the following phases:

© Pre-Feasibility and Site Identification Study (guided for the Welkom region by the SEA - this
report)

® Scoping Phase — to identify issues and suggestions to focus the Environmental Impact Assessment
(EIA) and inform the Environmental Management Programme (EMP)

® Impact Assessment Phase — detailed studies of both the positive and negative impacts of the
proposed MTF

® Environmental Impact Report — development of the EIA/EMP Report

* Decision-Making Phase — the proponent uses the ELA/EMP findings to decide whether the project
should go ahead.

GOLDER ASSOCIATES
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1.1 Background

As part of the overarching pre-feasibility study a site selection process has been undertaken for
Randfontein, Evander and Welkom. However, due to the number of tailings facilities to be reclaimed
within Welkom, and following governmental guidance (Department of Minerals and Energy), a
strategic approach to site selection was suggested for this site. It was decided that an Strategic
Environmental Assessment (SEA) would be ‘best practice’ in that it provides a broad based approach
to site selection, within a framework that considers the three pillars of sustainability; environment,
society and economy.

This report outlines the findings of the SEA, resulting in site options for the proposed Welkom Mega
Tailings Facility (MTF) and the ranking of these options based on best available information. The
preparation of this report follows guidance issued by the Government on the implementation of the
SEA (Strategic Environmental Assessment in South Africa, 2000, Guideline Document updated
2006). Although, not a pre-requisite for environmental authorisation this approach is seen as ‘best
practice’ to facilitate decision making. In addition, the report dovetails with the Golder Sustainable
Development Report which guides Harmony’s suggested approach to sustainable development.

1.2 Purpose of this report

This report presents a site selection process, based on an SEA, used to inform the preferential site for
the MTF. The strategic approach (SEA), included an analysis of environmental, social and economic
spatial data, complimented by the most recent and relevant contextual data sets. This resulted in
preferential areas identified for consideration and ultimately the suggestion of four potential sites.

The available information was then used as a basis to evaluate these sites against predetermined and
ranked objectives. Thereby ensuring that sustainability issues were highlighted, and considered during
the site assessment. Where possible, those sites that contribute positively towards sustainability have
been identified. Conversely, where the sites may have potential adverse impacts, these have been
highlighted and will be used to inform the subsequent Environmental Impact Assessment (EIA) where
mitigating measures to counter those impacts will be suggested.

1.3 Structure of this report
The structure of this report is:

* Section 2 - outlines the approach to site selection.
® Section 3 - summarises the key results of the assessment.

¢ Section 4 — a conclusion.

GOLDER ASSOCIATES



03 July 2007 3 8788/10160/12/E

2 APPROACH

The approach to the assessment process has been tailored to meet the specific needs of site selection
for the Welkom MTF. The process needs to consider a number of aspects including; environmental,
social and economic within a spatial context to minimise potentially adverse impacts upon receptors.
Where possible locally relevant and sufficiently detailed information has been gathered to inform
decision making. This was then supplemented through workshops and the active involvement of a
Steering Committee (SC). A Steering Committee was established to guide the SEA process,
encourage key stakeholder involvement and ensure decisions based on information gathered, were
locally relevant. Participation was invited from government departments, designated consultation
bodies and local organisations. The Steering Committee provided input at each of the main stages of
the assessment process, including analysis of baseline data, identification of options and the options

assessment. The Steering Committee included:

'AU?T-‘limeY/oRGAMSATIQN - 'REPRESENTED BY
Department of Minerals and Energy Ms Jacqueline Mashamba
Alistair le Grange
Gibson Tshisikhawe
Free State Department of Tourism, Environment and Economic Mr David Mofokeng
Affairs
Industrial Development Corporation Adrian Stone
Matjhabeng Local Municipality Mr Koos Duvenhage
Mr Fanie Niewoudt
Mr George Manzini
Sedibeng Water Mr Deon Dippenaar
Free State Farmer’s Union Mr Jaco Minnaar
Agri24: Welkom Mr Lennert Long
Eskom Mr Anton Coetzee
Ernest Zulu
Chamber of Mines of South Africa Mr Nikisi Lesufi
Chamber of Business: Goldfields Mr I H Auret
Department of Water Affairs and F orestry Mr Willem Grobler
Johan van der Merwe

GOLDER ASSOCIATES
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Ntionsl Deputmentof Agreutore ez
Senwes Free State Bernard Muller
Harmony Gold Limited Mr Trevor Leonard

Mr Johan Mouton

Ms Debbie Benson
Mr Ferdi Jordaan

Mr Gerrith Weideman
Mr Danie Bosman

Mr Prof van Biljon
Mr Lebohang Shabe
Tommy Barnard

Francis Matong

SEA consultants, Golder Associates Africa Mr Nigel Beck
Mr Pieter de Villiers

Ms Mari Prinsloo

2.1 The Site Assessment Process

The Golder team undertook the assessment in a phased approach outlined below.

211 Background information review and objectives development

Relevant plans, programmes and policy documents were reviewed to aid the determination of the
scope of the site assessment. A number of these documents, which were predominantly local,

regional, and national, include baseline information which was assessed and reviewed (Appendix D).

The development of objectives, towards which sustainable development aspires, was a crucial step as
they form the structure around which the potential MTF sites were assessed. Objectives covered
themes within the categories; social, environmental and economic (Appendix A) and provide the
context to focus information gathering of the various datasets that are necessary for informed site
selection. Draft objectives were presented to the Steering Committee for comment and ranking. The
comments made were noted and considered, and the feedback highlighted the 10 ‘key themes’ with

local relevance to Welkom (see Table 1).

GOLDER ASSOCIATES
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Table 1: Key Themes (in order of importance)

1. Economic performance 6. Water quality

2. Agriculture 7. Climate change

3. Air quality 8. Waste and energy use

4. Water quantity 9. Poverty

5. Biodiversity — ecosystems 10. Living conditions J
2.1.2  Collection of Baseline Data

The objectives were used to direct the collection of social, economic and environmental information

necessary for the completion of the baseline assessment. This was supported by datasets identified

from the review of plans and programmes (Appendix D). The information was presented in tabular

format. Where information existed in a spatial form, a GIS approach in the presentation of that data

was adopted. Despite significant effort, there were objectives where little or no information was

available. These data gaps were identified.

A set of grey scale maps, using ENPAT, SANBI and NSBA datasets, were developed and used to

preclude areas on the basis of a number of factors. Each new map,

subsequently adding another shade

of grey linked to a specific criterion, ultimately resulting in a map highlighting a swath of land (not in

grey) upon which to focus the site selection exercise and the latter stages of the process (Appendix B).

The grey scale maps included the following criteria (each with the current tailings facilities marked):

1.

2.

Urban areas

Sand River

Sensitive geological areas (dolerites and andesites)
Areas with population density of over 200 people/km?2
Inland water bodies

Fauna — flamingo habitats

Land cover.

GOLDER ASSOCIATES
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These maps were presented within a workshop to the SC, which was asked to comment and provide
greater insight and guidance. Where the SC felt that sites should be considered within the grey scale
area, these were evaluated and included on merit. In completion of the baseline information gathering,

the key sustainability issues facing the region were identified.

21.3 Collection and Analysis of Baseline Data for site options

Using information gathered during the first SC workshop (30™ May 2007) and a more detailed review
of reports and databases, a number of sites were assessed in greater detail. Baseline data around each
site were gathered using aerial photos and the interrogation of available information in order to

populate a table with detailed site specific information where possible.

Baseline data was gathered around four sites (see Figure 1 and Table 2):

Table 2; Site names and co-ordinates for selected sites
B e | Suggested | Coordinates
. Site# | Farm Name SR - ST TOEET T ML SRS,
i LRl IR Site Name | Latitude | Longitude
Site 1 | falls mainly on Rietpan 17 Rietpan 27°55'13.40"S | 26°40'25.48'E
Site 2 falls mainly on St Helena 42 St Helena 28°2'33.38"S | 26°42'36.64"E
Site 3 falls mainly on Stuurmanspan 92 Stuurmanspan 28°2'47.93"S | 26°46'27.65"E
Site 4 falls mainly on La Riviera 289 La Riviera 28° 2'24.90"S 26°51'29.49"E

GOLDER ASSOCIATES
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2.1.4 Assessment of Site Options

The preferred site options (1 — 4), were assessed for their likely effects upon the sustainability
objectives developed for Welkom. The assessment followed a workshop format over a day, involving
the SC, client and consultants. This collective involvement was mutually beneficial, with the
client/SC providing necessary background information on the area and proposed sites (e.g geography,

development history, urban planning). The baseline information (environmental, economic and social)
was used to determine the likely effects of the options.

The Golder team mapped and provided context to the four preferred sites during the second SC
workshop (19th June 2007) . Using a strategic assessment framework (Appendix C), the workshop
attendees discussed and debated how far each option contributed towards or against the sustainability
objectives. This ensured that sustainability was central to the decision-making process, and informed
the preferential choice of sites. Each site option was assessed for its performance against each
objective and the results recorded in the framework. Comments were included to improve the
performance of options where this was considered appropriate. The final resuit culminating in a
ranking of each site against each objective, with respect to potential impacts. The cumulative effect of
these rankings against each objective being used to determine the preferred site (professional
judgement was used in determining the site but not all objectives were considered equal, those with
the potential to result in a fatal flaw were given higher priority e.g. impacts to water).

3 RESULTS OF ASSESSMENT

The results of the assessment include; the strategic assessment and the site options assessment. These
are detailed below.

3.1 Strategic Assessment

The grey scale mapping sequentially adds layers of grey to the maps, such that the darker the tone of
grey the less suitable the site is for the MTF. The sequence of maps shown in Appendix B, resulting in
the composite Figure 2, suggests that the best swath of land to take forward to the site selection
process for the MTF would be South of Welkom and north of the Sand River and Virginia. The
Welkom Spatial Development Framework indicates that industrial development should be encouraged
to the south of Welkom, which does not preclude other areas to the north from consideration.
Therefore, other areas to the North West of Welkom were also considered on merit.

Following input from the SC, the Strategic Assessment resulted in four potential sites being taken
forward to the site options assessment

3.2 Site Options Assessment

Each of the four sites were assessed in relation to its specific location and likely impacts, as well as its
position in relation to the tailings processing plant (see F igure 3).

GOLDER ASSOCIATES
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The sustainability issues and potential impacts that were identified through the workshop process, are
attached as Appendix C. The detailed assessments have been summarised and are presented in Table
3, which highlights the preferred option (i.e. that with the least negative

impact — highlighted in green) for each criteria/objective. It should be
quantitative and consequently the ratio of green to red ‘blocks’

impact or most positive

noted that this approach is not
does not qualify an option as being

more sustainable, and therefore preferential, to the next. However, the method used for presenting the
summary of assessment findings provides for easy visual interpretation of the likely effects of each
option in relation to each other. This information serves to inform the selection of site options, and

where appropriate highlight criteria to be addressed within the impac

Table 3:

Preferred site (least - impact) Intermediate site

t assessment.

Overview of assessment of site options against sustainability criteria

Worst performing site (most - impact)

Eustainability
Criteria

Sites

.

Site 1: Rietpan Site 2: St Helena

Site 3:
Stuurmanspan

Site 4: La Riviera

Biophysical
Air Quality

Agricultural
Productivity

Water Quantity
Water Quality

Ecosystem
Productivity

Species
Diversity

Social
Poverty Levels

Equal
Opportunity

Living
Conditions

Health

Health & safety
at work

Education

Infrastructure
use

Crime

Cultural
Heritage

Economic

GOLDER ASSOCIATES
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Sustainabilit .
Criteria y Sites
. . e Site 3: . o e
Site 1: Rietpan Site 2: St Helena Stuurmanspan Site 4: La Riviera
Economic
Performance

Level of trade
SMME Status

Energy
efficiency &
waste
management

In differentiating the sites, the outcomes from a socio-economic perspective were largely equal.
Consequently, the ultimate selection of the sites was primarily influenced by the potential impacts on
the environment, however living conditions, community health and cultural heritage did contribute to
the selection process. In line with the 10 key objectives (Table 1); wind direction was taken into
account as an influence on air quality, as well as brownfield sites to limit greenfield land take, which
may impact on agriculture or ccosystem function. Proximity to the Sand River and clean water
systems, were considered for potential impacts on water quality and quantity.

It is apparent from the above that the preferred site is site 3, followed by 4, 2 and 1. The outcomes of
the detailed site assessment is summarised for each site below.

3.2.1  Site option 3: Stuurmanspan

This site (see Figure 4) is the top ranked site, having a number of positive attributes that lend the site
to the construction of the MTF. Stuurmanspan is a brownfield site, which has already been impacted
by tailings facilities (namely Free State South 6, 7 and 8). There will be no resultant impact on
agricultural productivity. Previously a drainage canal passed through this site, this is now heavily
impacted by mining and has resulted in polluted water ponding. The availability of this dirty water
will support the tailings reprocessing, and may provide an opportunity to improve its quality through
treatment and re-use. Site 3 is in close proximity to water resources from which water management
will take place (the so called 12 ABC system). This site is the closest to the proposed processing plant
and, therefore, energy use, associated with pumping tailings and water, will be the least of the sites.
Stuurmanspan has limited residential areas surrounding it, thus reducing the potential impacts on
health and associated living conditions (dust, noise, visual) of the surrounding population.

The site performs pootly from an ecosystem productivity perspective, because it is in close proximity
to the mine induced artificial wetland. However, this wetland is not of high value, since it is
anthropogenic and due to the polluted nature of the surroundings and the water quality itself Site 3
has a predominantly north-east wind direction with high winds in a north westerly direction which
may blow dust across the northern parts of Virginia. The impact assessment will need to address these
. aspects in more detail and suggest mitigation measures.

GOLDER ASSOCIATES
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3.22  Site option 4: La Riviera

Site 4 (see Figure 5) situated to the South East of Welkom is likely to have the least impact on air
quality, particularly wind blown dust. Prevalent wind directions are likely to blow dust to the West
and away from the main residential areas.

The majority of the site is brownfields (approximately 50%), however land take will include a portion
of agricultural land to the south west used for grazing and crop farming. La Riviera is in close
proximity to the urban areas of Saaiplaas and Harmony and the resultant impacts on living conditions
of these areas will need to be addressed in any subsequent EA process.

3.2.3  Site option 2: St Helena

Site 2 (see Figure 6) has approximately only 40% of the proposed footprint impacted and therefore the
site scores poorly from an ecosystem perspective due to Greenfield land take. Additionally certain
areas are developing wetland characteristics due to the impoundment of water, which may increase
the ecosystem potential in the future. Historically the area was used for grazing and cropping, and the
remaining 60% of the site is used for agriculture, which would be lost should this be the selected site
for the MTF. St Helena has cultural/historical importance in that it was the first gold mine in the Free
State area (Eerstemyn), the area has been earmarked for a tourism development associated with these
historical aspects.

3.24 Site option 1: Rietpan

Rietpan (see Figure 7) is the least favoured of the four sites. Situated to the North West of Welkom
the prevalent winds are likely to transport dust across the main residential areas affecting living
conditions and health. Additionally, the area to the east of the site has been proposed for future urban
expansion and the above impact will be exacerbated by such urban growth. The entire site is
brownfield and the resultant impacts on agriculture and ecosystem are considered to be negligible.
The Sungazer Lizard (Cordylus giganteus) a red data species, is known to reside in close proximity to
the existing tailings dams and activities associated with the proposed MTF are likely to impact upon
this species. This site also performs badly from a water qQuantity perspective in that water will be
managed from the 12 ABC system to the South and thus energy consumption will be high in pumping
the required water to site. This site drains to the clean catchment to the West, thus any failure or
leakage is likely to have a greater impact upon the quality of this catchment.

GOLDER ASSOCIATES
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4 CONCLUSION

The quality of surface and ground water is a contentious issue in all 4 areas under consideration. At
Sites 2, 3 & 4 the Sand River flows to the south and the Mahemspruit which is already heavily
polluted flows to the south of Site 1. Further studies need to be done on water quality and the impacts
the selected site might have on the water regime. It is a prerequisite of Department of Water Affairs

and Forestry (DWAF) that any new tailings facility have a liner system before they give permission
for construction.

The site selection process, although limited by available information, provides the basis upon which
the preferred site can be reasonably determined. Stuurmanspan (Site 3) site will be further assessed
during the subsequent environmental impact assessment (EIA) to ascertain if any fatal flaws exist,
should this be the case this site selection process will be revisited and the next best option taken
forward. Information gathered during the site selection process will inform the EIA and highlight
areas for consideration and mitigation.
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GOLDER ASSOCIATES
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Programme Report — Loraine Gold
Mines

TITLE AUTHOR DATE
Environmental Management St Helena Gold Mines Limited | November 1994
Programme Report — St Helena Gold
Mines
Preliminary Report on detailed SRK Consulting April 1999
Rehabilitation Plan for the 1, 2 & 3
Tailings Dam Complex - St Helena
Gold Mines
Phase 2: Design of Detailed SRK Consulting December 1999
Rehabilitation Measures for Area G -

St Helena Gold Mines

Development of a Decision-making | SRK Consulting May 1997
Methodology for evaluating Tailings

Dam Rehabilitation Options against

Tailings Disposal Capacity

Requirements

Geohydrological Investigation — Bokamoso February 2004
Saaiplaas/Masimong Area

Saaiplaas/Masimong Environmental | Harmony Gold Mining March 2002
Management Programme Company Limited

JMS Remediation Project — Draft Anglogold 2001

Phase 2 Report

Environmental Management African Rainbow Minerals and | November 1998
Programme Report submitted to the | Exploration

Department of Minerals and Energy

for the Mine known as ARM 4

Freestate Goldfields and Lower Vet | Department of Water Affairs January 1997
River Catchment: Development of a | and Forestry

Water Management Plan

Assessment of the Impact of Water Research Commission 1999
Agricultural Practices on the Quality

of Groundwater Resources in South

Africa

Environmental Management Avgold - Loraine Gold Mines February 1997

Environmental Management
Programme Report — Target Division

Avgold - Target Division

December 1998

Water Use License Application for

IMBEWU Enviro-legal

September 2002

magisterial district of Virginia and
EMP

Doringpan Specialists

Environmental Management H J Joel Gold Mining Company | October 1996
Programme Report — H J Joel Gold

Mining Company Limited

Environmental Management Unisel Gold Mines Limited June 1994
Programme Report — Unisel Gold

Mines Limited

Mining Authorization Application Harmony Gold Mining July 2002

for properties situated in the Company Limited
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EXECUTIVE SUMMARY

Harmony Gold Mining Company Limited commissioned Golder Associates Africa to undertake a site
selection process to inform the Environmental Impact Assessment (EIA) of possible impacts and
positioning of a new Tailings Storage Facility (TSF) within the Welkom region.

A Steering Committee with a diverse representation, including regulators, was established. The idea
being that this committee would guide the site sel ection process, through the provision of relevant and
updated information. Three Steering Committee meetings where held in total. At the first two
meetings, four sites were selected as potential options upon which to construct the new tailings
facility (report number 8788/10160/12/E):

Site 1. Rietpan (farm Rietpan 17) — now called Nooitgedacht
Site 2: St Helena (farm St Helena 42)

Site 3: Stuurmanspan (farm Stuurmanspan 92)

Site4: LaRiviera (farm La Riviera 289).

Additionally, following initial engineering design, it was requested that two potential sites favoured
from an engineering perspective (Dankbaarpan and Free State North 5) also be evaluated as part of the
Site selection process.

Consequently, a third, and final, Steering Committee meeting was convened on the 25 October 2007
where the above six sites were revisited. During which the previous site selection findings were
discussed and an optimal site selected.

Nooitgedacht was agreed upon as the preferred site for the TSF (as agreed by the Steering
Committee). The proposed footprint is largely brownfields with a partial greenfields take. There are
existing tailings facilities in the vicinity which may provide the opportunity for additional disposal.
The resultant negative impacts on agriculture and ecosystems are considered to be negligible, but
outweighed by the positive attributes of the site.

Stuurmanspan is the next preferred site. It is a brownfields site, which has already been impacted on
by tailings facilities (namely Free State South 6, 7 and 8). There is also expected to be no additional
impact on agricultural productivity.

Dankbaarpan was considered by the Steering Committee as fatally flawed, due to the potential
impacts on the pan. The Steering Committee also indicated that Free State North 5 was too close to
residential areas to be considered as a potential Tailings Storage Facility (TSF) site. Therefore these
two sites were excluded from further assessment.

GOLDER ASSOCIATES
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Following discussions, in order or preference, the sites for the TSF are:
1. Nooitgedacht,
2. Stuurmanspan,
3. LaRiviera,
4. StHeena,
5. North 5 (excluded from further assessment) and

6. Dankbaarpan (fatally flawed).

GOLDER ASSOCIATES
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1 INTRODUCTION

Harmony Gold Mining Company Limited commissioned Golder Associates Africa to undertake a site
selection process to inform the Environmental Impact Assessment (EIA) of possible impacts
associated with a new Tailings Storage Facility (TSF) within the Welkom region. This report is the
follow-up report to the initial SEA report (with report number 8788/10160/12/E) which sets out the
initial approach.

Three Steering Committee meetings where undertaken in total. At the first two meetings, four sites
were selected as evident in report number 8788/10160/12/E. This resulted in preferential areas
identified for consideration, and ultimately resulted in the selection of the four potential sites for
further evaluation (in no preferential order):

Site 1. Rietpan (farm Rietpan 17) — now called Nooitgedacht

Site 2: St Helena (farm St Helena 42)

Site 3: Stuurmanspan (farm Stuurmanspan 92)

Site4: LaRiviera (farm La Riviera 289).

In addition, following initial engineering design, it was requested that two potential sites favoured
from an engineering perspective (Dankbaarpan and Free State North 5) also be evaluated as part of the
Site selection process.

Therefore, a third, and final, Steering Committee meeting was convened on the 25 October 2007

through which the above six sites were revisited (see Figure 1), and during which the previous site
selection findings were discussed and an optimal site selected.

1.1 Structure of this report
The structure of thisreport is asfollows:

Section 2: Outline of the site selection approach
Section 3: Summary of the key results of the assessment

Section 4: Conclusion

GOLDER ASSOCIATES
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Figure 1:

L ocality map of the six sites
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2 ASSESSMENT OF SITE OPTIONS

During the third Steering Committee meeting (25 October 2007) spatial and contextual information
pertaining to the six sites was presented to the Committee. Using background knowledge from the
previous Steering Committee meetings, and personal expertise, the committee discussed the suitability
of each site to accommodate a tailings facility against a nhumber of previously determined themes
(Report 8788/10160/12/E). Professional judgement was used in determining the site, but not all
themes were considered equal, those with the potential to result in a fatal flaw or significant impact
were given higher priority (e.g. impacts to water). Where sites were considered fatally flawed by the
Steering Committee, these were no longer considered as an option.

3 RESULTS OF ASSESSMENT

The final results of the site selection process, following the third Steering Committee meeting,
included the strategic assessment and the site options assessment. The results in this report differs
from the original SEA report as more information came to light as additional steer committee
members attended the 3" meeting. These are detailed below.

GOLDER ASSOCIATES
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Table1: Overview of assessment of site options against sustainability criteria

Preferred site (least - impact) Intermediate site Worst performing site (most - impact)

Sustainability Sites
Nooitgedacht St Helena Stuurmanspan La Riviera Dankbaarpan North 5
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In differentiating the sites, the outcomes from a socio-economic perspective were largely equal.
Consequently, the ultimate sel ection of the sites was primarily influenced by the potential impacts on
the environment. However, living conditions, community health and cultural heritage did contribute to

the sl ection process.

In line with the 10 key themes (Table 1 from the SEA report), wind direction was taken into account
as an influence on air quality, as well as brownfield sites to limit greenfield land take, which could
impact on agriculture or ecosystem function. Proximity to the Sand River and clean water systems
were also considered for potential impacts on water quality and quantity.

In order of preference, as apparent from Table 1, the selected sites for the TSF are:

1 2 3 4 5 6
Nooitgedacht Stuurmanspan La Riviera St Helena North 5 Dankbaarpan (Fatally
(Excluded for flawed)
further
assessment)
3.1 Site Options Assessment

Each of the six sites were assessed in rdation to their location and likely impacts, as well as proximity
to the tailings processing plant (see Figure 1). Engineering factors were also considered in the site
selection process which influenced the final decision on a site location. The outcome of the detailed
Site assessment of each siteis summarised below.

3.1.1 Site option 1: Nooitgedacht

Although Nooitgedacht (see Figure 1) was the fourth ranked site in the previous round of the site
selection process, the Steering Committee was in favour of this site as the ideal position for a tailings
facility. In terms of the water quantity and quality themes which were rated as “poor” in the SEA
report, the DWAF mentioned that this site is actually more suitable for this purpose than the other
candidate sites as it is not located close to a major water source.

The proposed footprint is largely brownfields with a partial greenfields take. There are existing
tailings facilities in the vicinity of this site of which the footprints may be considered for disposal of
tailings. It was indicated that this area has low agricultural potential resulting in a lower land value
than elsewhere in the Welkom vicinity. Therefore resultant negative impacts on agriculture and
ecosystem are considered to be negligible. The site performs favourably from a water quality
perspectiveinthat it is situated a significant distance from the Sand River and is unlikely to impact on
any clean water systems. This option was also supported in terms of an engineering perspective.

Situated to the North West of Welkom, the prevalent winds may transport dust across the main
residential areas, however mitigation measures to suppress dust will be identified in the EIA. The

GOLDER ASSOCIATES
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Sungazer Lizard (Cordylus giganteus) a red data species, is known to reside in close proximity to the
existing tailings facilities and activities associated with the proposed TSF are likely to impact upon
this species. However, these lizards were previously re-located from another site and a similar process
is expected to be followed to relocate them once more.

3.1.2  Site option 2: Stuurmanspan area

This site (see Figure 1) is the second choice site. Stuurmanspan is a brownfield site, which has
aready been impacted by tailings facilities (namely Free State South 6, 7 and 8). Therefore there is
expected to be no additional impact on agricultural productivity. Previously a drainage canal passed
through this site, which is now heavily impacted on by mining and has resulted in the ponding of
polluted water. The availability of this dirty water will support the tailings re-processing and may
provide an opportunity to improve its quality through treatment and re-use. The Stuurmanspan area is
in close proximity to water resources from which water management will take place (the so called 12
ABC system) and the proposed processing plant. Energy use associated with pumping tailings and
water to and from this site will therefore be relatively low in comparison to energy use at the other
sites. Stuurmanspan has limited residential areas surrounding it, limiting the potential impacts of dust,
noise and visual intrusion on the living conditions of neighbouring population.

The site performs poorly from an ecosystem productivity perspective, as it is in close proximity to a
mine-induced artificial wetland. However, this wetland is not of high value, since it is anthropogenic
and due to the polluted nature of the surroundings and the water quality itself. Local winds blow in a
North-Westerly direction which may blow dust across the northern parts of Virginia. The impact
assessment will need to address these aspects in more detail and suggest mitigation measures if this
siteis to be taken forward into the EIA.

3.1.3 Site option 3: La Riviera

La Riviera (see Figure 1) situated to the South East of Welkom/Thabong is likely to have the least
impact on air quality, particularly wind blown dust. Prevalent wind directions are likely to blow dust
to the West and away from the main residential aress.

The majority of the site is brownfields (approximatdy 50%); however land take will include a portion
of prime agricultural land to the south west used for grazing and crop farming. La Rivierais in close
proximity to the urban areas of Saaiplaas and Harmony, and the resultant impacts on living conditions
of these areas will need to be addressed in any subsequent environmental assessment process.

3.1.4  Site option 4: St Helena

St Helena (see Figure 1) has approximately 40% of the proposed footprint impacted and therefore the
site scores poorly from an ecosystem perspective due to Greenfield land take. Additionally, certain
areas are developing wetland characteristics due to the impoundment of water, which may increase
the ecosystem potential in the future. Historically the area was used for grazing and cropping, and the
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remaining 60% of the site is used for agriculture, which would be lost should this be the selected site.
St Helena has cultural/historical importance in that it was the first gold mine in the Free State area
(Eerstemyn); the area has been earmarked for a tourism development associated with these historical

aspects.

3.1.5 Site option 5: Free State North 5

North 5 (see Figure 1) was evaluated as a site for the TSF; however its proximity to residential areas
(approximately 200m) excluded this site from the selection process.

3.1.6  Site option 6: Dankbaarpan

Dankbaarpan (see Figure 1) was immediately fatally flawed by the Department of Water Affairs and
Forestry dueto it being situated directly on a pan. This option was not evaluated further.

4 CONCLUSION

The quality of surface and ground water is a contentious issue in all six areas under consideration. At
St. Helena, the Stuurmanspan area and La Riviera the Sand River flows to the south, and the
Mahemspruit which is already heavily polluted flows to the south of Nooitgedacht. Further studies
need to be undertaken on water quality and the impacts the selected site might have on the water
regime. It is a prerequisite of Department of Water Affairs and Forestry (DWAF) that any new
tailings facility have a liner system before they give permission for construction. However, in the
Nooitgedacht area it was agreed that an alternative engineered option may be considered i.e. herring
bone system, clay liner etc. and additional studies contained in the EIA should address these.

The site selection process, athough limited by available information, provides the basis upon which
the preferred site can be reasonably determined. Nooitgedacht site (the preferred option) will be
further assessed during the subsequent environmental impact assessment (EIA) to ascertain if any
fatal flaws exist, should this be the case this site selection process will be revisited and the next best
option taken forward. Information gathered during the site selection process will inform the EIA and
highlight areas for consideration and mitigation.
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Harmony Gold Mining Ltd

SEA/EMF AS PART OF HARMONY WELKOM MEGA TAILINGSFACILITY (MTF)

SITE SELECTION PROCESS

THIRD PROJECT STEERING COMMITTEE MEETING

Date: 25 October 2007; Venue: Har mony Boardroom, Virginia

Project No : 8788

ACTION
1. Pr esent
Nigel Beck Golder Associates NB
Pieter de Villiers Golder Associates PdV
Mari Prinsloo Golder Associates MP
Phildre L otter Golder Associates
Debbie Benson Harmony Gold DB
Johann Mouton Harmony Gold
L ebohang Shabe Harmony Gold
Gerrit Weideman Harmony: Property GW
Hennie Greyvenstein Harmony: Radiation
Raoss Cooper Jones and Wagher RC
Stoney Steenkamp Sedibeng Water SS
Willerm Grobler DWAF: Free State WG
Gibson Tshisikhawe DME: Welkom
Johan Zedlie Department of Agriculture (National) JZ
Koos Duvenhage Matjhabeng Local Municipality (Town KD
Planning)
George Manzini: Matjhabeng Local Municipality (Town
Planning)
lan Auret FGF Business Chamber 1A
Lennox Long Agri 24: Welkom LL

Tranzer Mtebele

L ejwel eputswa Development Agency
(LDA)

Notes of Proceedings:

2. Welcome and Objectives
NB welcomed everyone present and explained the objectives of the meeting.
PdV provided feedback on the SEA process thus far.

3. Discussion

3.1 | Consideration of Dankbaar pan as MTF site alter native:

Golder Associates
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Harmony Gold Mining Ltd -2- Project No : 8788

ACTION

Dankbaar pan is a natural pan and a water resource. The proposal to construct
the MTF on the pan is fatally flawed and the Department will not even
consider it as an option. - WG, DWAF recommendation

NB and JM acknowledged this comment and indicated that Dankbaar pan will
not be considered as a MTF option any more.

3.2

Consider ation of the SEA Site 1 as MTF site alter native:

3.2

DB proposed that the SEA Site 1 area and the farms to the west of it,
especially the Farms Jacobsdal, Goedgedacht and Nooigedacht, should be
considered for the MTF site. ‘Rietpan area’ on attached map.

It will be possible to once more relocated the sungazer colony previously
relocated from Dankbaar pan to Nooitgedacht. - DB

Future urban development is planned for the area east of the railway line
between Odendaalsrus and Welkom. - KD

Future industrial development is also planned for the area west of the railway
line between Welkom and Odendaalsrus,, i.e. between the railway line and the
R30 public road. - KD

Pro’'s of Site 1/ areato thewest (‘Rietpan areal)
Far fromrivers such as Sand river - WG
Not good agricultural land, at best grazing land—LL, JZ, WG
Considered to have reasonable geology (Karoo) - WG
RC indicated that given limited information it could be technically
feasible and that it is probably the technically preferred site
The farmersin this area will probably sell their farms for the right price -
NY4
No water servitudes are located on this site. Pipelines follow the
Wessd sbron road — SS
Located approximately 11 to 15 km from the St Helena plant, which
counts in its favour — DB
Con’sof Site 1/ area to the west (‘ Rietpan area’)
Wind direction
Some small pans in the area need to be considered - WG
Involves property purchase (so does current Sites 2 and 4) — DB, GW

Technica
feasibility
to be con-
firmedin
further
work.

An aternative site was suggested to the southwest of Site 1 and this was
supported by all present. It could mean that Site 1 itself is moved or that the
geometry is changed to fall within farm boundaries. ‘Rietpan area’ on attached

map.

By moving the MTF site a little southwest from Site 1 (* Rietpan areg’), it will
be further away from the proposed residential and industrial developments. —
WG

3.3

RC identified two alternative MTF sites (‘Merriespruit Dams 4A and 4B) on
the farms Video and La Riviera, situated between the SEA Sites 3
(*Stuurmanspan’) and 4 (‘La Riviera).

This proposal was considered fatally flawed based on proximity and drainage
tothe Sand river. - WG

34

Why don’'t Harmony consider using previous tailing dam footprints, in stead
of creatinga MTF?- WG

This is being considered as a motivation for the project, but more than one
dams are more expensive than one big dam and are also more onerous to
manage from and environmental and closure perspective. - RC

Golder Associates
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ACTION

Tailings dams North 4, Free State North 1, Free State North 2 and Free State
North 3 only provides adequate space for tailings from St Helena, but not from
Saaiplaas and other current operations which will be out of tailings capacity in
yearsto come. - RC

Harmony will need the capacity of aMTF in future. - M

The option exists to split gold and uranium-rich tailings. Smaller footprints
such as North 4, 5 and St Helena 1, 2 and 3 could be considered for storage of
Uranium rich tailings in order to ensure that these tailings are not sterilised by
mixing it with the barren gold tailings. This is part of the technical
consideration. - RC

Another potentially viable alternative for technical consideration, with some
further footprint expansion on this site, would be SEA Site 2. - RC

3.6

Consideration of the North 5 tailings dam as MTF site alter native

North 5

Pro's
Could consider as additional footprint if more deposition land is needed —
DB
Reusing existing footprints is opportunity for mine to fund the
rehabilitation of the footprint out of production costs—WG
This area has no agricultural potential — JZ
A well-managed slimes dam creates less dust than a open moonscape (i.e.
reclaimed footprint) - WG

Con's
Will have to be lined after area is cleaned and prior to new tailings
deposition (a clay lining might be appropriate) — WG
Appropriate management (cut-off trenches etc.) to manage water run-off /
drainage to Mahemspruit will haveto be considered - WG
Possible sale of mine property in close proximity and impact of this - DB
Residential areas are located approximately 200 m from this site — DB,
RC
Reusing existing footprints is not an economically feasible option — JM

3.3

Harmony should stay away from areas with high agricultural potential, since
thisis whereland is more expensive. - 1A

Cost of land inthearea (LL, JZ)
Arableland — R 27,000.00 / ha (eg. Near Bultfontein)

Grazing — R 12,000.00 / ha (eg. Near SEA Site 1)

Note

34

It was proposed that the SEA Site 3 (* Stuurmanspan’) should be considered as
an option 2. - MP

Stuurmans pan is not technically feasible. - RC

35

DWAF's best practice guidelines for tailings dams is now available (not
officially published yet). WG will forward it to DB.

Note

Conclusion

4.1

All present indicated they are comfortable with the *Rietpan area’ (or the area
to the west / south-west of this site) as the new preferred MTF site. This site
will be taken forward in the technical investigations. - NB

Golder Associates




Harmony Gold Mining Ltd -4- Project No : 8788

ACTION

All agreed that a site visit should be arranged to the SEA Site 1 with al | Golder to
present as soon as further technical work has confirmed suitability of thissite. | arrange
after
technical
outcome

DATE: 25 October 2007

SIGNATURE:

GOLDER ASSOCIATESAFRICA (PTY)LTD

MP

G:\Projects\8788 - Harmony Mega Slimes Dams\Meetings and Minutes\8788-SEA-Project Steering Committee Meetings\8788-SEA-PSC Meeting 3-25 October 2007\8788-
Minutes-Welkom PSC Meeting I11-25 Oct 2007.doc
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