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EXECUTIVE SUMMARY
INTRODUCTION
Kalahari Resources (Pty) Ltd (KR) proposes to establish a new Manganese Mine
located on three (3) contiguous farms namely, Umtu 281, Olivepan 282 and Gama
283, constituting a total area of approximately 6300 hectares (ha), located within the
Northern Cape Province of South Africa. The study area falls within the Kgalagadi
District Municipality, situated just outside the Gamagara Municipality.
MOTIVATION
The study area is underlain by the Kalahari Manganese Field (KMF), the world’s
largest manganese deposit in the world (Council for Geoscience, 1998). Based on
available information, South Africa’s economically exploitable manganese reserves
are in excess of 15 Billion tons. In the 1990s South Africa’s production constituted
12.4 % of the world total of 23 Million tons (Mt), making it the third largest producer
after the Commonwealth of Independent States and China (Grohmann, 1995).
According to the Mine Works Plan (KR, 2006), the forecast levels of growth in the
steel industry for the medium term future, it is predicted that there will be a need for
new manganese production capacity. There is certainly space for well-situated,
modern plants with low operating costs and access to their own ore deposits. The
key factors for successful entry in the industry for a new producer are as follows:
•

Utilisation of quality ore reserves;

•

Utilisation of modern technology with low operating costs;

•

Well situated with respect to target markets; and

•

Ability to benefit from well established infrastructure.

MINING METHOD
The mine will be an underground mine and the ore body would be accessed by
means of a twin decline, one of which would accommodate the Run of Mine (ROM)
conveyor belt and the employees, material and roadway. The second decline would
be mainly used as the return airway and serve as the statuary second outlet.
The mining width is estimated five (5) metres and thus this ore-body would be
extracted using the room and pillar method of mining. The ore will be crushed
underground following which, a conveyor belt system will transport the ore out of the
mine via one of the twin declines to a ROM surface stockpile.
The ore beneficiation plant will consist of a secondary crushing and screening circuit,
followed by a Dense Media Separation plant (DMS). Thereafter, the ore will be
sintered in a sinter plant. Finally, the ore will be transported, by rail, to a smelter,
which will be developed in the Industrial Development Zone of Coega, Eastern Cape.
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The mine will be constructed during 2008 and 2009, and the mine complex should be
at full production (1.5 million tons per annum (Mtpa) (ROM) and 1.0 Mtpa of sinter) by
March 2009.
LEGAL REQUIREMENTS
Strategic Environmental Focus (Pty) Ltd (SEF), as independent Environmental
Consultants, was appointed by KR to manage the environmental authorisation
process in terms of the Mineral and Petroleum Resources Development Act
(MPRDA), 2002 (Act No. 28 of 2002). Other applicable legislation includes the
following:
•

National Environmental Management Act, 1998 (Act No. 107 of 1998);

•

National Environmental Management: Air Quality Act (AQA), 2004 (Act No. 39 of
2004);

•

Air Pollution and Prevention Act, 1965 (Act No. 45 of 1965);

•

National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004)
and National Spatial Biodiversity Assessment;

•

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

•

National Heritage Resources Act, 1999 (Act No. 25 of 1999);

•

National Forest Act, 1998 (Act No. 84 of 1998);

•

Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983); and

•

Provincial ordinances of the Northern Cape Province.

ENVIRONMENTAL AUTHORISATION PROCESS
The environmental authorisation process in terms of the MPRDA, was initiated on the
28th September 2006, which entailed the submission of the mining right application,
social and labour plan and the mine works programme to the Northern Cape
Department of Minerals and Energy (DME). The application was submitted in
request for authorisation to mine the mineral manganese on the Farms Umtu 281,
Olivepan 282 and Gama 283 as defined by the prospecting right area.
In order to comply with the MPRDA and the associated Regulations it was necessary
to undertake a comprehensive scoping exercise as part of the EIA process. The
Final Scoping Report was submitted to the DME on the 10th November 2006.
The Scoping phase fulfilled the following objectives:
•

Identified and notified all Interested and Affected Parties (IAPs) of KR’s intention
to construct a new manganese mine;

•

Ensured that all concerns and issues of IAPs were taken into account during the
EIA stage of the process;

•

Provided sufficient information to all IAPs to ensure that they could effectively
participate in the EIA Process;
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•

Focused on the EIA on specific issues, which are important for the decision
makers, thereby reducing the potential for any delays as a result of requests for
additional information; and

•

Developed the necessary terms of reference for all specialist studies to be
undertaken as part of the EIA.

Subsequently, the environmental impacts associated with the proposed development
were thoroughly assessed during the EIA phase of the process. Specialists
assessed baseline conditions, predicted the impacts and developed the necessary
management measures. Management measures developed through the EIA process
serve to mitigate the negative impacts and optimise the positive impacts as outlined
in the Environmental Management Programme (EMP).
PUBLIC PARTICIPATION PROCESS
Phase 1
The initial public participation process commenced on the 3rd February 2006 and
included advertisements in local and regional newspapers, erection of notices on
site, in Kuruman, Kathu, Black Rock and Hotazel; direct notification of key
stakeholders by means of a Background Information Document (BID) in both English
and Afrikaans, distribution of five hundred flyers, two (2) focus group meetings
(17th February 2006) and an information Session followed by a Public Meeting (18th
February 2006). On the 17th July 2006, the draft Scoping Report was made available
for a 30 day comment period ending on the 23rd August 2006.
Phase 2
Two Public Information Sessions were held on the 1st August 2006 at the Kuruman
Town Hall and the Hotazel Recreation Club. The purpose of these information
sessions was to discuss the findings contained within the draft Scoping Report and
acquire additional public input.
Phase 3
The Draft EIA and EMP were available for public review from the 9th to the 30th March
2007 in the Kuruman Library, Wrenchville Library, Mothibestad Library, Hotazel
Recreation Club, and Cassel Library. Public comments and concerns were
incorporated into the Final EIA and EMP, which will be submitted to the Northern
Cape DME for their consideration on the 5th April 2007.
Public meetings were held on the 15th (15h00 in Hotazel) and 16th (09h30 in
Kuruman) March 2007 to discuss key findings of the EIA. Once the comment period
ended, the EIR was updated and the Final EIR is submitted to the DME for review.
Registered IAPs will be informed of the DME’s decision, once issued.
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Public comments and concerns
Assessing the comments / concerns received during the public participation process,
it was evident that the main concerns are:
•

Local employment and contractors;

•

Housing concerns;

•

Health risks;

•

Dust pollution;

•

Light pollution;

•

Infrastructure: Roads and Railway;

•

Water usage; and

•

Tourism.

The above-mentioned concerns were carefully considered and appropriate mitigation
measures form part of the EIA and EMP.
ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
The following steps were taken as part of the EIA:
•

Assessment of alternatives;

•

Investigation of baseline data;

•

Specialist studies;

•

Environmental Impact Assessment;

•

Cumulative Impact Assessment;

•

Compilation of mitigation measures incorporated into the Environmental
Management Programme; and

•

Development of rehabilitation and closure objectives and guidelines.

SPECIALIST STUDIES
The following specialist studies were conducted:
•

Geotechnical Investigation (Annette Wiethoff – AGES (Africa Geo-Environmental
Services (Pty) Ltd);

•

Soils and landform (Dr Eben Verster – PedoPlan cc);

•

Terrestrial ecology (Krissie Clark – SEF);

•

Surface Water and Aquatic Study (Silke Bollmohr – SEF);

•

Air Quality Assessment (Yvonne Scorgie – Airshed (Pty) Ltd);

•

Heritage Impact Assessment (Wouter Fourie – Matakoma Heritage Consultants);

•

Visual Impact Assessment (Mader van den Berg – SEF);

•

Noise Impact Assessment (John Hassall – JH Consulting);

•

Tailings Site Selection (Jones & Wagener); and

•

Social Impact Assessment (Ilse Aucamp – Ptersa).

Compiled by Strategic Environmental Focus

iv

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

KEY FINDINGS OF THE ENVIRONMENTAL IMPACT ASSESSMENT
The following impacts were determined during the EIA phase. The significance of
impacts with mitigation is included under each environmental aspect listed below.
Impacts of low significance are included in Section 9 of the detailed impact
assessment.
Geohydrological
•

Ground water pollution: seepage from the slimes dam into the underlying aquifer
(significance: medium to high)

•

Ground water level: dewatering of the decline and the underground mine during the
construction and operation phases (significance: medium to high)

Surface Water and Aquatic Ecology
•

Sedimentation of water resources (significance: low to medium)

•

Floral disturbance within the riparian zone (significance: low to medium)

Soil landform assessment
•

Loss of topsoil (significance: low to medium)

Terrestrial Ecology
•

Loss of vegetation of medium ecological importance (significance: medium)

•

Loss of conservation important plant taxa (significance: low to medium)

•

Fragmentation of Natural Habitat (significance: medium)

•

Loss of natural habitat and faunal displacement (significance: low to medium)

•

Disturbance to fauna (significance: low to medium)

Air Quality
•

Dust entrainment and concomitant PM10 emissions

Air quality impacts are rated as low to medium during construction, medium to high during
the operational phase, low to medium during the closure phase and medium during the
post closure phase. Throughout all phases of the mine the air quality impacts can be
mitigated to a level of significance rated as low.
Noise
The impacts of noise were rated as low
Heritage Resources
The impacts on heritage resources were rated as low
Visual Impact
•

Alteration of Landscape Character (significance: low to medium)

•

Alteration of the views of the site and intrusion of the views of Kalahari Bushveld
(significance: low to medium)

Health and Social well-being
•

Job expectations (significance: medium)

•

Impacts on social tension and violence (significance: low to medium)

Positive Socio-economic impacts include:
Compiled by Strategic Environmental Focus

v

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

•

Final Environmental Impact Assessment Report

Employment, training and skills development.

CUMULATIVE IMPACTS
•

Impacts on underlying soils and groundwater (significance: medium)

•

Impacts on air quality (significance: low)

•

Impacts on terrestrial ecological systems and processes (significance: medium)

•

Impacts on tourism (significance: low to medium)

OVERALL ENVIRONMENTAL SENSITIVITY
Section 7 outlines the overall environmental sensitivity. The assessment of sensitive
areas on the site was undertaken before the layout of the mine was designed, and
therefore allowed for the preservation and avoidance of sensitive environments. A
1.5 km no development zone was established along the length of the Ga-mogara
River within the study area. This region is sensitive in terms of terrestrial and aquatic
ecological processes including faunal migration patterns as well as the location of
heritage and cultural resources.
RECOMMENDATIONS
The mitigation measures proposed by the specialists were incorporated into the
Environmental Management Programme (Section 11) and must be adhered to by the
mine. Roles and responsibilities were assigned to each mitigation measure.
Monitoring must take place for the groundwater and atmospheric emissions.
Monitoring measures were included in Section 11.
It is recommended that an Environmental Management System is developed by the
mine, which should be incompliance with ISO14001. The mine should aim to acquire
ISO14001 accreditation.
CONCLUSIONS
It is recommended that the mine is authorised to proceed for the following reasons:
•

The new mine will be located in an existing mining region and therefore will not
induce an unexpected disruption to the social environment.

•

The mine will be located outside of areas of environmental sensitivity and the
mine is committed to preserving and protecting the 1.5 km no development zone
as indicated in Figure 52. The mine will be located in an area of medium
ecological importance. However, vast expanses of the vegetation type occur in
the surrounding areas, thus in the event that the mine proceeds, it is anticipated
that the impact will be of medium significance.

•

The impacts of dewatering of the underground aquifer, as well as seepage from
the tailings dam are significant. However, these impacts can be mitigated to a
certain extent, and therefore do not represent fatal flaws.

•

Other impacts can be mitigated to levels which are acceptable, and therefore will not
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have a detrimental impact on the environment.
•

The proposed mine will induce positive socio-economic impacts within the Northern
Cape Province, which is currently characterised by high levels of unemployment.

Compiled by Strategic Environmental Focus

vii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

TABLE OF CONTENTS
EXECUTIVE SUMMARY ..................................................................................i
TABLE OF CONTENTS ............................................................................... viii
LIST OF FIGURES .......................................................................................xiii
LIST OF TABLES......................................................................................... xvi
LIST OF ABBREVIATIONS..........................................................................xix
GLOSSARY OF TERMS ..............................................................................xxi
1 INTRODUCTION.....................................................................................29
1.1
BACKGROUND INFORMATION............................................................... 29
1.2
DETAILS OF THE APPLICANT................................................................. 32
1.3
BRIEF PROJECT DESCRIPTION............................................................. 32
1.4
CURRENT LAND USE.............................................................................. 33
1.4.1
Land use within the study area........................................................... 33
1.4.2
Surrounding land uses ....................................................................... 34
1.5
ENVIRONMENTAL AUTHORISATION PROCESS ................................... 37
1.6
STRUCTURE OF REPORT ...................................................................... 39

2

PROJECT MOTIVATION ........................................................................40
2.1
MANGANESE INDUSTRY AT PRESENT ................................................. 40
2.2
OVERVIEW OF THE MANGANESE MARKET.......................................... 43
2.2.1
History of manganese mining in South Africa ..................................... 43
2.2.2
Industrial Application of Manganese................................................... 43
2.2.3
Local Markets for non ferrous alloys (manganese) ............................. 44
2.2.4
Global Steel Market............................................................................ 44

3

MINING METHODOLOGY ......................................................................46
3.1
ACCESSING THE ORE BODY ................................................................. 48
3.2
EXTRACTION ........................................................................................... 48
3.2.1
Room and pillar.................................................................................. 48
3.2.2
Alternate blasting and crushing .......................................................... 48
3.3
ROM STOCKPILE..................................................................................... 48
3.4
BENEFICIATION....................................................................................... 49
3.4.1
Dense Media Separation.................................................................... 49
3.4.2
Sinter plant......................................................................................... 51
3.4.3
Smelter .............................................................................................. 51
3.5
MINING WASTE STREAMS ..................................................................... 53
3.5.1
DMS Tailings...................................................................................... 53
3.5.2
Slimes Treatment ............................................................................... 53
3.5.3
Stockpile and Disposal Dump Dimensions ......................................... 54
3.6
ASSOCIATED INFRASTRUCTURE.......................................................... 54
3.6.1
Power................................................................................................. 54
3.6.2
Water ................................................................................................. 54
3.6.3
Access Roads .................................................................................... 55
3.6.4
Haul Roads ........................................................................................ 55
3.6.5
Railway .............................................................................................. 55
3.6.6
Smelter .............................................................................................. 55
3.7
PROJECTED TIMEFRAMES .................................................................... 57
3.7.1
Feasibility study.................................................................................. 57
3.7.2
Capital Raising................................................................................... 57
3.7.3
Detailed Design and Procurement Planning ....................................... 57
3.7.4
Construction....................................................................................... 57
3.7.5
Commissioning................................................................................... 57
3.7.6
Commercial Production ...................................................................... 58

Compiled by Strategic Environmental Focus

viii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

4

Final Environmental Impact Assessment Report

ALTERNATIVES .....................................................................................59
4.1
INTRODUCTION....................................................................................... 59
4.2
ASSESSMENT OF PROJECT ALTERNATIVES....................................... 59
4.2.1
Site layout .......................................................................................... 59
4.2.2
Tailings .............................................................................................. 60
4.2.3
Access Roads .................................................................................... 62
4.2.4
Recycling ........................................................................................... 62
4.2.5
Energy Savings.................................................................................. 63
4.2.6
Design................................................................................................ 63
4.3
PROCEED WITHOUT THE MINE (NO GO) .............................................. 63
4.3.1
Land use ............................................................................................ 63
4.3.2
Socio-economy .................................................................................. 63
4.3.3
Terrestrial and Aquatic Ecology.......................................................... 65
4.3.4
Heritage and Cultural Resources ....................................................... 65

5

APPROACH TO THE PROJECT ............................................................66
5.1
LEGAL REQUIREMENTS ......................................................................... 66
5.1.1
Environmental Impact Assessment Requirements ............................. 66
5.1.2
Legal Requirements for the Associated Infrastructure ........................ 69
5.1.3
Other Legal Requirements ................................................................. 73
5.1.4
Northern Cape Provincial Strategic Priorities...................................... 76
5.2
REGULATORY REQUIREMENTS ............................................................ 76
5.2.1
Authority Consultation ........................................................................ 76
5.2.2
Application in terms of MPRDA and associated Regulations .............. 76
5.3
ENVIRONMENTAL IMPACT ASSESSMENT PROCESS.......................... 78
5.3.1
Scoping Phase................................................................................... 78
5.3.2
Authority Comments on the Final Environmental Scoping Report....... 78
5.3.3
EIA Report ......................................................................................... 78
5.3.4
Specialist Studies............................................................................... 79
5.4
INVESTIGATION OF BASELINE DATA .................................................... 79
5.4.1
Geo-hydrological Investigation ........................................................... 80
5.4.2
Surface Water and Aquatic Ecology ................................................... 82
5.4.3
Soils and landform ............................................................................. 83
5.4.4
Terrestrial Ecology ............................................................................. 83
5.4.5
Air Quality .......................................................................................... 84
5.4.6
Noise.................................................................................................. 85
5.4.7
Heritage and Cultural Resources ....................................................... 86
5.4.8
Visual ................................................................................................. 86
5.4.9
Social ................................................................................................. 87
5.4.10 Tailings Site Selection........................................................................ 88
5.5
IMPACT ASSESSMENT ........................................................................... 89
5.5.1
Specialist Impact Identification and Assessment ................................ 89
5.5.2
Assessment Criteria ........................................................................... 89
5.5.3
Mitigation............................................................................................ 91
5.5.4
Assessment Weighting....................................................................... 93
5.6
LIMITATIONS & ASSUMPTIONS.............................................................. 95
5.6.1
Information Pertaining to the Infrastructure......................................... 95
5.6.2
Geo-hydrological Investigation ........................................................... 95
5.6.3
Surface water and Aquatic study........................................................ 96
5.6.4
Ecological Study................................................................................. 96
5.6.5
Soils and Landform Study .................................................................. 96
5.6.6
Air Quality Impact Assessment........................................................... 96
5.6.7
Heritage Impact Study........................................................................ 97
5.6.8
Visual Impact Assessment ................................................................. 97
5.6.9
Noise Impact Assessment.................................................................. 97

Compiled by Strategic Environmental Focus

ix

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

5.6.10
5.6.11

6

Final Environmental Impact Assessment Report

Social Impact Assessment ................................................................. 98
Mapping ............................................................................................. 98

DESCRIPTION OF THE BASELINE ENVIRONMENT ...........................99
6.1
CLIMATE .................................................................................................. 99
6.1.1
Temperature ...................................................................................... 99
6.1.2
Rainfall............................................................................................... 99
6.1.3
Evaporation........................................................................................ 99
6.1.4
Wind................................................................................................... 99
6.2
TOPOGRAPHY....................................................................................... 101
6.3
GEOLOGY .............................................................................................. 104
6.4
HYDROLOGY ......................................................................................... 109
6.5
GEOHYDROLOGY ................................................................................. 109
6.5.1
Regional aquifers ............................................................................. 109
6.5.2
Local aquifers................................................................................... 109
6.5.3
Groundwater use and aquifer distribution......................................... 109
6.5.4
Local groundwater use..................................................................... 110
6.5.5
Water levels and groundwater flow................................................... 113
6.5.6
Groundwater quality ......................................................................... 113
6.5.7
Groundwater modeling..................................................................... 114
6.6
SURFACE WATER AND AQUATIC ECOLOGY...................................... 115
6.7
SOILS AND LANDFORM ASSESSMENT ............................................... 115
6.7.1
Preliminary assessment of the climate ............................................. 115
6.7.2
Description of the Soil-landform ....................................................... 115
6.7.3
Description of the soils ..................................................................... 118
6.8
TERRESTRIAL ECOLOGY..................................................................... 120
6.8.1
Red Data and Protected Plants ........................................................ 126
6.8.2
Ecological Sensitivity........................................................................ 130
6.9
AIR QUALITY.......................................................................................... 132
6.9.1
Existing Sources of Atmospheric Emissions from Adjacent Mining
Operations ..................................................................................................... 132
6.9.2
Fugitive Dust Releases unrelated to Mining ..................................... 133
6.9.3
Vehicle Exhaust Emissions .............................................................. 133
6.9.4
Rail................................................................................................... 134
6.9.5
Households ...................................................................................... 134
6.9.6
Biomass burning .............................................................................. 134
6.9.7
Measured Air Pollutant Concentration .............................................. 134
6.9.8
Measured Ambient Manganese Concentrations within the Study Region
134
6.10 NOISE..................................................................................................... 135
6.10.1 Introduction ...................................................................................... 135
6.10.2 Ambient Noise Measurements ......................................................... 135
6.11 HERITAGE RESOURCES ...................................................................... 138
6.11.1 Areas of human occupation.............................................................. 138
6.11.2 Graves ............................................................................................. 138
6.11.3 Artefacts........................................................................................... 139
6.12 VISUAL ................................................................................................... 141
6.12.1 Vegetation........................................................................................ 141
6.12.2 Mining areas .................................................................................... 141
6.13 SOCIO-ECONOMIC................................................................................ 142
6.13.1 Northern Cape Province................................................................... 142
6.13.2 Mining .............................................................................................. 142
6.13.3 Surrounding land uses ..................................................................... 142
6.13.4 Kgalagadi District Municipality.......................................................... 142
6.13.5 Unemployment rates ........................................................................ 145
6.13.6 Integrated Development Plan (IDP) (2005) Priority Issues ............... 145

Compiled by Strategic Environmental Focus

x

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

7

Final Environmental Impact Assessment Report

OVERALL ENVIRONMENTAL SENSITIVITY ......................................146
7.1
ENVIRONMENTAL SENSITIVITIES ....................................................... 146
7.1.1
Ecological sensitivity ........................................................................ 146
7.1.2
Soils ................................................................................................. 146
7.1.3
Aquatic ecosystem ........................................................................... 146
7.1.4
Heritage sensitivity ........................................................................... 147
7.2
ENVIRONMENTAL SENSITIVITY IN RELATION TO THE LAYOUT....... 147

8

PUBLIC PARTICIPATION ....................................................................149
8.1
INTRODUCTION..................................................................................... 149
8.1.1
Public Participation Process............................................................. 149
8.1.2
Newspaper Advertisement ............................................................... 149
8.1.3
Site Notice........................................................................................ 149
8.1.4
Direct Notification Of Identified IAPs................................................. 150
8.1.5
Flyers ............................................................................................... 150
8.1.6
Meetings .......................................................................................... 150
8.1.7
Focus Group Meetings..................................................................... 150
8.1.8
Information Session / Public Meeting ............................................... 151
8.2
PUBLIC REVIEW OF THE DRAFT SCOPING REPORT......................... 151
8.3
COMMENTS RECEIVED ON THE DRAFT SCOPING REPORT ............ 151
8.4
PUBLIC INFORMATION SESSIONS ...................................................... 152
8.5
PUBLIC REVIEW OF THE DRAFT EIA REPORT ................................... 152
8.6
FOCUS GROUP MEETINGS: EIA PHASE ............................................. 152
8.7
COMMENTS RECEIVED ON THE DRAFT EIA REPORT....................... 152
8.8
CONCLUSION ........................................................................................ 153

9

DETAILED ENVIRONMENTAL IMPACT ASSESSMENT ....................179
9.1
KEY ENVIRONMENTAL IMPACTS......................................................... 179
9.2
DETAILED IMPACT ASSESSMENT ....................................................... 185
9.2.1
GEO-HYDROLOGICAL RESOURCES ............................................ 185
9.2.2
SURFACE WATER AND AQUATIC ECOLOGY............................... 192
9.2.3
SOIL................................................................................................. 202
9.2.4
TERRESTRIAL ECOLOGY.............................................................. 209
9.2.5
AIR QUALITY................................................................................... 221
9.2.6
NOISE.............................................................................................. 239
9.2.7
HERITAGE AND CULTURAL RESOURCES ................................... 241
9.2.8
VISUAL IMPACT.............................................................................. 244
9.2.9
HEALTH AND SOCIAL WELL BEING.............................................. 254
9.2.10 ECONOMY AND MATERIAL WELL-BEING..................................... 263
9.2.11 FAMILY AND COMMUNITY............................................................. 266
9.2.12 POSITIVE SOCIO-ECONOMIC IMPACTS....................................... 268

10 CUMULATIVE IMPACT ASSESSMENT...............................................272
10.1
10.2
10.3
10.4

GROUND WATER POLLUTION ............................................................. 272
AIR QUALITY.......................................................................................... 274
TERRESTRIAL ECOSYSTEMS .............................................................. 277
TOURISM ............................................................................................... 279

11 ENVIRONMENTAL MANAGEMENT PROGRAMME ...........................281
11.1 INTRODUCTION..................................................................................... 281
11.2 GENERAL PROJECT DESCRIPTION .................................................... 281
11.3 ROLES AND RESPONSIBILITIES .......................................................... 281
11.3.1 APPLICANT ..................................................................................... 281
11.3.2 CONTRACTORS ............................................................................. 282
11.3.3 SAFETY, HEALTH, ENVIRONMENT AND QUALITY (SHEQ) ......... 282
11.3.4 ENVIRONMENTAL CONTROL OFFICER (ECO)............................. 282
11.4 PHASES OF DEVELOPMENT................................................................ 282
11.4.1 PLANNING AND DESIGN................................................................ 282
Compiled by Strategic Environmental Focus

xi

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

11.4.2 CONSTRUCTION ............................................................................ 283
11.4.3 OPERATION.................................................................................... 283
11.4.4 DECOMMISSIONING ...................................................................... 283
11.5 ENVIRONMENTAL MANAGEMENT PROGRAMME............................... 284
11.5.1 PLANNING PHASE.......................................................................... 284
11.5.2 CONSTRUCTION PHASE ............................................................... 293
11.5.3 OPERATIONAL PHASE................................................................... 312
11.5.4 DECOMMISIONING AND CLOSURE PHASE ................................. 325
11.5.5 MONITORING MEASURES............................................................. 330
11.5.6 DECOMMISSIONING ...................................................................... 333
11.5.7 REHABILITATION OF INFRASTRUCTURE AREAS........................ 333
11.5.8 SHAFTS........................................................................................... 334
11.5.9 MINE RESIDUE DEPOSITS ............................................................ 334
11.5.10
MAINTENANCE ........................................................................... 335
11.5.11
PERFORMANCE ASSESSMENTS .............................................. 336
11.5.12
CLOSURE OBJECTIVES ............................................................. 336

12 CLOSURE QUANTUM..........................................................................337
12.1

FINANCIAL PROVISION......................................................................... 337

13 CONCLUSIONS AND RECOMMENDATIONS.....................................340
13.1
13.2
13.3

FINDINGS OF THE EIA .......................................................................... 340
RECOMMENDATIONS ........................................................................... 340
CONCLUSION ........................................................................................ 340

REFERENCES ............................................................................................342
APPENDICES..............................................................................................347

Compiled by Strategic Environmental Focus

xii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

LIST OF FIGURES
Figure 1:
Figure 2:

Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:

Locality of Mineral Properties of Kalahari Resources (KR, 2006) ........... 29
The location of the farms Umtu 281, Olivepan 282 and Gama 283
(outlined in green) in relation to the Kalahari Manganese Field (indicated
in grey and pink) and surrounding manganese mines (indicated as red
dots) (Council for Geoscience, 1998)..................................................... 30
Location of holes drilled as part of the prospecting activities (Snowden,
2006) ..................................................................................................... 31
Percussion and diamond drilling on the farm Umtu 281 (June 2006) ..... 33
Regional location of the study area (SEFLA, 2006)................................ 35
Land use of the site and surrounding land uses (ENPAT data (DEAT,
2001)) .................................................................................................... 36
Basic structure of the report................................................................... 39
Manganese alloy Price History (International Manganese Institute, Market
Research Report Dec 2005) .................................................................. 41
Manganese Ore (48 %) Mn Price History (International Manganese
Institute, Market Research Report Dec 2005) ........................................ 42
Site layout plan ...................................................................................... 47
Geological Cross-section (west / east) through the KMF (Liebenberg,
2006) ..................................................................................................... 50
Diagram explaining room and pillar mining for coal. The method is suitably
adjusted for manganese (http://www.umwa.org/mining/ugmine.html)..... 50
Flow Chart indicating mining and processing components (KR, 2006)... 52
Access road running through the study area.......................................... 56
Location of alternative sites for the Tailings Dam and the DMS Tailings
Dam....................................................................................................... 61
Environmental authorisation process for a mining right application in terms
of the MPRDA........................................................................................ 77
Model zones and model catchment map (AGES, 2007)......................... 81
Description of assessment parameters with its respective weighting ..... 93
Long term average monthly rainfall for Kuruman (WRC, 1990) .............. 99
Wind roses for the period 2001 - 2005 based on weather data recorded at
Kuruman (Airshed, 2006)..................................................................... 100
Seasonal wind roses for the period 2001 – 2005 based on weather data
recorded at Kuruman (Airshed, 2006) .................................................. 101
Elevation Map of the study area and surrounds ................................... 103
Mineral Deposit Map Showing Location of the Mineral Deposit of Kalahari
Resources (Vorster, 2005)................................................................... 105
General Stratigraphic Column of the Kalahari Manganese Field (Council
for Geoscience, 1998).......................................................................... 106
Cross-section along drilling line SKR10-SKR6 showing detailed geology
of all units overlying the Hotazel Formation (Snowden, 2006).............. 108

Compiled by Strategic Environmental Focus

xiii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Figure 26: Cross-section along drilling line SKR5-SKR1 showing detailed geology of
all units overlying the Hotazel Formation (Snowden, 2006).................. 108
Figure 27: Local Groundwater use and boreholes (AGES, 2007).......................... 112
Figure 28: Groundwater flow direction (AGES, 2007) ........................................... 112
Figure 29: Piper diagram of sampled boreholes Kalahari Manganese (AGES, 2007)
114
Figure 30: Soil landform map (Pedoplan, 2006).................................................... 117
Figure 31: Riverbed associated vegetation ........................................................... 121
Figure 32: Acacia mellifera thornveld.................................................................... 121
Figure 33: Acacia haemotoxylon thornveld ........................................................... 122
Figure 34: Acacia erioloba – Grewia flava bushveld.............................................. 122
Figure 35: Terminalia sericea duneveld ................................................................ 123
Figure 36: Calcrete plains..................................................................................... 123
Figure 37: Protected trees on site. A: Acacia erioloba (Camel Thorn). B: Boscia
albitrunca (Shepherd’s Tree). C: Acacia haemotoxylon (Grey Camel
Thorn).................................................................................................. 124
Figure 38: Vegetation categories characteristic of the study area (SEF, 2006) ..... 125
Figure 39: Alien plants. A – Argemone ochroleuca (Mexican Poppy), B – Prosopis
glandulosa (Honey Mesquite), C – Opuntia ficus-indica (Sweet Pricky
Pear) D - riverbed cleared of P. glandulosa ......................................... 127
Figure 40: Tatera species - caught in a small mammal trap .................................. 129
Figure 41: Ecological Sensitivity Categories (SEF, 2006) ..................................... 131
Figure 42: York opencast mine, located ~2 km southeast of the proposed
development site. The mine is closed with vegetation growth evident on
parts of its associated dumps (Airshed, 2006)...................................... 133
Figure 43: View towards the proposed plant (JH Consulting, 2006) ...................... 136
Figure 44: View away from the proposed plant (JH Consulting, 2006) .................. 136
Figure 45: View towards site of proposed plant (JH Consulting, 2006).................. 137
Figure 46: View along access road (JH Consulting, 2006).................................... 137
Figure 47: View of gravesite ................................................................................. 138
Figure 48: Heritage sites occurring within the study area (Matakoma Heritage
Consultants, 2006)............................................................................... 140
Figure 49: Map indicating the locality of the Kgalagadi District Municipality (Ptersa,
2007) ................................................................................................... 143
Figure 50: Population of the Kgalagadi District Municipality (Ptersa, 2007)........... 144
Figure 51: Language of the Kgalagadi District Municipality (Ptersa, 2007)............ 145
Figure 52: Environmental sensitivities as determined during the EIA process....... 147
Figure 53: Layout of mine infrastructure (KR, 2006).............................................. 148
Figure 54: Conceptual groundwater model results – dewatering and mass transport
(AGES, 2007) ...................................................................................... 186
Figure 55: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to uncontrolled emissions during the construction phase
(Airshed, 2006) .................................................................................... 222
Figure 56: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to controlled emissions (60 % control efficiency) during the
construction phase (Airshed, 2006)...................................................... 223
Compiled by Strategic Environmental Focus

xiv

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Figure 57: Maximum dust deposition rates (g/m²/day) due to uncontrolled emissions
during the construction phase (Airshed, 2006)..................................... 224
Figure 58: Maximum dust deposition rates (g/m²/day) due to controlled emissions (60
% control efficiency) during the construction phase (Airshed, 2006) .... 224
Figure 59: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to partially controlled emissions during the operational phase
(Airshed, 2006) .................................................................................... 229
Figure 60: Annual average predicted PM10 ground level concentrations (µg/m³) due
to partially controlled emissions during the operational phase (Airshed,
2006) ................................................................................................... 230
Figure 61: Maximum dust deposition rates (g/m²/day) due to partially controlled
emissions during the operational phase (Airshed, 2006)...................... 230
Figure 62: Average dust deposition rates (g/m²/day) due to partially controlled
emissions during the operational phase (Airshed, 2006)...................... 231
Figure 63: Highest hourly average predicted manganese concentrations (µg/m³) due
to partially controlled emissions during the operational phase (Airshed,
2006) ................................................................................................... 232
Figure 64: Annual average predicted manganese concentrations (µg/m³) due to
partially controlled emissions during the operational phase (Airshed,
2006) ................................................................................................... 233
Figure 65: Luminaire fixtures (Shaflik, 1997)......................................................... 251
Figure 66: Directing outdoor luminaries (ILE, 2005).............................................. 251
Figure 67: Natural slope configuration (Hannan, 1984) ......................................... 253

Compiled by Strategic Environmental Focus

xv

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

LIST OF TABLES
Table 1:
Table 2:
Table 3:

Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:
Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:

Table 23:
Table 24:
Table 25:
Table 26:
Table 27:

Applicant’s contact details...................................................................... 32
The Supply-Demand Balance for the Manganese Industry (International
Manganese Institute, Market Research Report Dec 2005)..................... 40
Production Summary of the Manganese Industry (Roskill Manganese
2003, International Manganese Institute, Market Research Report, Dec
2005) ..................................................................................................... 45
Projected Physical and Chemical Characteristics of the Slime from Umtu
Mine (KR (2007) pers. comm)................................................................ 53
Slimes dam size distribution (KR (2007) pers. comm)............................ 53
Envisaged Stockpile and Tailing Dam Sizes (KR (2007) pers. comm) ... 54
Envisaged Water Usage for the Mine and Plants (KR (2007) pers. comm)
55
Water recirculation (KR (2007) pers. comm) .......................................... 55
Anticipated Construction End Dates....................................................... 57
Requirements for a viable commercial game farm for the Northern Cape
area ....................................................................................................... 64
Summary of Role players and Legal Requirements for the Associated
Infrastructure ......................................................................................... 72
Summary of other legal requirements / permits required........................ 75
Hydraulic Parameters (AGES, 2007) ..................................................... 82
General Stratigraphic Column of the Kalahari Manganese Field (Council
for Geoscience, 1998).......................................................................... 107
Hydrocensus Summary Table: Kalahari Manganese (AGES, 2005)..... 111
Map legend of the soil-landform resources of the study area (Pedoplan,
2006) ................................................................................................... 116
Sizes of map units of the study area (Pedoplan, 2006) ........................ 116
Selected properties and derived characteristics of the dominant soils
(Pedoplan, 2006) ................................................................................. 118
Suitability of the map units of the study area for irrigation farming
(Pedoplan, 2006) ................................................................................. 119
Suitability* of map units for non-agricultural land uses (Pedoplan, 2006)
119
List of exotic and invasive species (Henderson, 2001)) found within the
study area (SEF, 2006)........................................................................ 127
Average total suspended particulate concentrations and manganese
concentrations recorded for Assmang monitoring sites and off-mine
control sites (Wates, Meiring & Barnard, 2003a and 2003b). ............... 135
Comments from and Responses to Identified and Registered IAPs ..... 154
Summary of the key environmental impacts......................................... 180
Groundwater pollution.......................................................................... 188
Groundwater levels.............................................................................. 190
Groundwater quantity impact ............................................................... 191

Compiled by Strategic Environmental Focus

xvi

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Table 40:
Table 41:
Table 42:
Table 43:
Table 44:
Table 45:
Table 46:

Table 47:

Table 48:

Table 49:
Table 50:
Table 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:

Final Environmental Impact Assessment Report

Sedimentation of water resources........................................................ 193
Target water Quality (DWAF, 1996) ..................................................... 194
Surface water pollution ........................................................................ 197
Floral disturbance of riparian zone....................................................... 199
Altered hydrological scheme................................................................ 201
Loss of soil due to wind and water erosion........................................... 203
Impacts on soil resulting from stripping / stockpiling............................. 205
Stockpiling of topsoil, soil compaction and mixing of top and subsoils . 207
Soil pollution ........................................................................................ 208
Loss of habitat of medium ecological importance: Construction Phase 210
Loss of Conservation Important Plant Taxa ......................................... 212
Loss of Trees....................................................................................... 214
Fragmentation of Natural Habitat ......................................................... 216
Loss of Natural Habitat and faunal displacement ................................. 218
Disturbance of fauna............................................................................ 220
Isopleths plots presented for the construction phase............................ 221
Dust control measures for implementation during construction activities
(Airshed, 2006) .................................................................................... 225
Dust entrainment and PM10 emissions during the construction phase 226
Total PM10 and TSP emissions estimated to occur as a result of various
source categories during the operational phase. Crushing operations
assumed to be uncontrolled (Airshed, 2006)........................................ 228
Total PM10 and TSP emissions estimated to occur as a result of various
source categories during the operational phase. Crushing operations
assumed to have a control efficiency of 95 % (Airshed, 2006) ............. 228
Total manganese emissions estimated to occur as a result of various
source categories during the operational phase. Crushing operations
assumed to have a control efficiency of 95 % (Airshed, 2006) ............. 229
Dust control measures suited to conveyor usage (Airshed, 2006)........ 234
Dust entrainment and PM10 emissions during the operation phase..... 235
Dust entrainment and PM10 emissions during the Closure Phase....... 237
Dust entrainment and PM10 emissions during the Post -Closure Phase
238
Impacts on noise levels........................................................................ 240
Damage to heritage resources............................................................. 242
Looting of heritage resources............................................................... 243
Alteration of landscape character......................................................... 245
Viewer response: Residents ................................................................ 247
Viewer response: Recreational users................................................... 249
High risk occupational hazards ............................................................ 255
Impacts on aspiration for the future...................................................... 257
Impacts on leisure and recreation facilities........................................... 259
Crime and violence .............................................................................. 260
Impacts on physical infrastructure........................................................ 262
Impacts on economic standing............................................................. 265
Impacts on social tension and violence................................................ 267

Compiled by Strategic Environmental Focus

xvii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:

Final Environmental Impact Assessment Report

Impacts on underlying soils and groundwater ...................................... 273
Dust entrainment and PM10 emissions during the operation phase..... 276
Impacts on terrestrial ecological systems and processes..................... 278
Impacts on tourism .............................................................................. 280
Mitigation measures for implementation during the Planning Phase of the
Umtu Mine. .......................................................................................... 284
Mitigation measures for implementation during the Construction phase of
the Umtu Mine ..................................................................................... 294
Mitigation measures to be implemented during the Operation phase of the
Umtu Mine ........................................................................................... 312
Mitigation measures to be implemented during the Decommissioning
phase of the Umtu Mine....................................................................... 325
Monitoring parameters and frequencies (AGES, 2007) ........................ 331
Financial liability for the first year of operation...................................... 338
Final closure cost................................................................................. 339

Compiled by Strategic Environmental Focus

xviii

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

LIST OF ABBREVIATIONS
CLF

Community Liaison Forum

DEAT
DME

Department of Environmental Affairs and Tourism
Department of Minerals and Energy

DMS

Dense Media Separation

DWAF
ECO

Department of Water Affairs and Forestry
Environmental Control Officer

EE
EIA

Employment Equity
Environmental Impact Assessment

EIM

Environmental Impact Management

EMP

Environmental Management Programme

EMPR

Environmental Management Programme Report

EMS
EPA

Environmental Management System
Environmental Protection Agency

GDP

Gross Domestic Product

ha
IAP
IBR

Hectares
Interested and Affected Party
Inverted Box Rib

IEM
IDP

Integrated Environmental Management
Integrated Development Plan

ISCST
KMF
KR

Industrial Source Complex Short Term
Kalahari Manganese Field
Kalahari Resources (Pty) Ltd

LDO
LOM

Land Development Objective
Life Of Mine

m3/ton

Cubic metre per ton

MAE
MAP

Mean Annual Evaporation
Mean Annual Precipitation

MAR

Mean Annual Runoff

mamsl

meters above mean sea level

Mn

Manganese

MPRDA
MQA

Mineral and Petroleum Resources Development Act, 2002 (Act No.
28 of 2002)
Mining Qualifications Authority

MRD
MSDS

Mine Residue Deposit
Materials and Safety Data Sheet

m/s
Mt

Meters per second
Mega (million) tons

Mtpa

Mega tons per annum

NDA

National Department of Agriculture

Compiled by Strategic Environmental Focus

xix

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

NEMA
NHRA

National Environmental Management Act, 1998 (Act No. 107 of 1998)
National Heritage Resources Act, 1999 (Act No. 25 of 1999)

NWA

National Water Act, 1998 (Act No. 36 of 1998)

PDP
PM10

Personal Development Plan
Particulate Matter less than 10 micro metres

ROM
RSA

Run Of Mine
Republic of South Africa

SABS

South African Bureau of Standards

SAHRA
SHEQ

South African Heritage Resources Agency
Safety Health Environment and Quality

SEF
SLP

Strategic Environmental Focus (Pty) Ltd
Social and Labour Plan

TDS

Total Dissolved Solids

tpa

tons per annum

tpm

tons per month

TSF
TSP
TWQR

Tailings Site Facility
Total Suspended Particles
Target Water Quality Range

µg/l
µg/m3

Micro grams per litre

µg/Nm

Micro grams per cubic metre
Micro grams per normal cubic metre

VAC
WHO

Visual Absorption Capacity
World Health Organisation

ZVI

Zone of Visual Influence

3

Compiled by Strategic Environmental Focus

xx

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

GLOSSARY OF TERMS
A – Weighting
An internationally standardised frequency weighting which approximates the
frequency response of the human ear and gives an objective reading, which
therefore agrees with the subjective human response to that sound.
After use
The use of which a mining site, or part of a site, is determined when mineral
extraction is completed.
Alien species
A plant or animal species introduced from elsewhere: neither endemic nor
indigenous.
Anthropogenic
A change induced by human intervention.
Applicant
Any person who applies for an authorisation to undertake a listed activity or to cause
such activity in terms of the relevant environmental legislation
Closure
Closure, in the case of mining operations discontinued or abandoned prior to the
coming into force of the Minerals Act, 1991, means where a closure certificate has
been issued in terms of Regulation 2.11 under the Mines and Works Act, 1956, or in
any other case, where a closure certificate has been issued in terms of Section 12 of
the Minerals Act, 1991 or in terms of Regulation 2.11 there under, and where a
closure certificate provided for in Section 32(2) of the Atmospheric Pollution
Prevention Act, 1965 (Act No. 45 of 1965), has been issued.
Cluster
A cluster is the existence of a spatial grouping of attractions.
Corridor
Corridors build up along well-used linkages and serve as spines for the opening up of
new development.
Cutanic
A property of subsurface horizons showing clay movement downwards from topsoil
horizons. Cutans consist of material, which is usually finer than and has an
organisation different to the material that makes up the surface on which they occur.
This is relatively recent soil-forming process.
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Decommissioning
The activity or process that begins after cessation of prospecting activities or mineral
production (including metallurgical plant production) and ends with closure. It
involves, inter alia, the removal of unwanted infrastructure, the making safe of
dangerous excavations and surface rehabilitation with a view to minimising the
adverse environmental impacts of mining activities remaining after cessation of
mineral production. It includes the aftercare or maintenance that may be needed until
closure.
Delphi Approach
The Delphi approach is an expert consensus methodology. It involves an iterative
polling strategy whereby consensus amongst experts is achieved through a
systematic line of questioning.
Ecology
The study of the inter relationships between organisms and their environments.
Environment
All physical, chemical and biological factors and conditions that influence an object
and/or organism
Environmental Control Officer
Independent officer employed by the applicant to ensure the implementation of the
Environmental Management Programme (EMP) and manage any further
environmental issues that may arise.
Environmental Impact Assessment
Assessment of the effects of a development on the environment
Environmental Impact Assessment (EIA) in terms of the EMPR
An EIA is an assessment of the positive and negative environmental consequences
of the development of the proposed project. The primary objective of the EIA is to
aid decision-making by providing factual information on the assessment of the
impacts and determining their significance and on which to base valued judgements
in choosing one alternative over another. For this EIA a combination of checklists,
overlays and mapping, Scoping and professional experience were used to identify
the possible negative and positive impacts on the environmental components.
Environmental Impact Assessment and (Environmental) Management
Programme
According to Section 22 (4) (a) and Section 39 of the Mineral and Petroleum
Resources Development Act, 2002 (Act No. 28 of 2002), the applicant for a mining
right, must conduct an Environmental Impact Assessment (EIA) and submit an
Environmental Management Programme (EMP) for approval. An EIA is an
assessment of the positive and negative environmental consequences of the
development of the proposed project. The primary objective of the EIA section is to
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aid decision-making by providing factual information on the assessment of the
impacts and determining their significance and on which to base valued judgements
in choosing one alternative over another.
Equivalent Continuous Sound Level
The steady state dB(A) level which would produce the same A-weighted sound
energy over a stated period of time as a specified time-varying sound.
Equivalent continuous A-weighted sound pressure level is widely used around the
world as an index for noise. It is defined as "the A-weighted sound pressure level of a
noise fluctuating over a period of time T, expressed as the amount of average
energy." It is expressed as:

Where:
LAeq = equivalent continuous A-weighted sound pressure level [dB]
p0 = reference pressure level = 20µPa
pA= A-weighted pressure [Pa]
t1 = start time for measurement [s]
t2 = end time for measurement [s]
Footprint Area
Area to be used for the construction of the proposed Shaft Complex and associated
mine infrastructure, which does not include the total study area.
Green field
A parcel of land not previously developed beyond that of agriculture or forestry use;
virgin land. The opposite of Green field is Brown field, which is a site previously
developed and used by an enterprise, especially for a manufacturing or processing
operation. The term Brown field suggests that an investigation should be made to
determine if environmental damage exists.
High Flood Zone
High flood zone means all areas within the retention flood line.
Hillslope Units
Configuration of the landform consisting of crest, scarp, midslope, footslope and
valley bottom
Historical Period
Since the arrival of the white settlers - c. AD 1840 in this part of the country
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Hydroseeding
Hydroseeding refers to a method of applying seeds and fertilisers to areas
inaccessible to normal cultivation machinery, such as steep slopes. The materials
are mixed into water slurry and sprayed on with a high-pressure pump, hoses and a
jet.
Identified Resource
Resources whose location, grade, quality are known, or estimated from specific
geological evidence, and includes economic, marginally economic and sub-economic
components. It is also encompasses demonstrated and inferred subdivisions (DME
2000c).
Impulse
An internationally standardised averaging time constant, which approximates the
time-averaging response of the human ear and gives an objective reading, which
therefore agrees with the subjective human response to that sound.
Iron Age
Early Iron Age (EIA)
Late Iron Age (LIA)

AD 200 - AD 1000
AD 1000 - AD 1830

LAeq,I
The A-weighted impulse equivalent sound level averaged over the measurement
period.
LAmin
The minimum A-weighted sound level, which occurred during the measurement
period.
Landfill
A disposal of relatively inert domestic and industrial wastes by burial in holes and tips
Local Relief
The difference between the highest altitudinal and lowest altitudinal points in a
landscape. For the purposes of this study, the local relief is based on a scale of
1:50 000.
Magnitude of Impact
Magnitude of impact means the combination of the intensity, duration and extent of
an impact occurring.
Melanic
A dark coloured, structured topsoil horizon with high base cation status
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Mineral
A mineral includes inter alia sand, soil, clay, gravel, rock, ore, coal and tailings. A
mineral occurs in, on or under the earth, water or tailings, as a liquid, solid or gas
(DME 2000).
Mining
Mining is the making of any excavation for the purpose of winning a mineral, and it
includes any other associated activities and processes (DME, 2000).
Mining Area (MPRDA, 2002)
Mining area means the area comprising the subject of mining authorization,
including:
• any adjacent surface of land;
• any non-adjacent surface of land, if it is connected to such an area by means of
any road, railway line, power line, pipe line, cable way or conveyer belt; and
• any surface of land on which such road, railway line, power line, pipe line,
cableway or conveyer belt is located, under the control of the holder of such
permit or authorization and which he is entitled to use in Connection with the
operations performed or to be performed under such permit or authorization.
Non-Renewable Resources
Resources that exist in a fixed quantity in the Earth’s crust and thus theoretically can
be completely depleted are called non-renewable resources. It must be noted that
these resources can be depleted much faster than they are formed.
Overburden
Non-processable material overlying mineral deposits that must be stripped off before
extraction can proceed.
Partial Closure
The closure of a part, section and/or portion of a mine. The environmental
management issues that need to be addressed for partial closure are the same as
those required for closure of the entire mine.
Potentially Renewable Resource
A potentially renewable resource can be renewed fairly rapidly (hours to several
decades) through natural processes. Examples of such resources include forest
trees, grasslands, wild animals, fresh lake and stream water, fresh air and fertile soil.
Reclamation
Process of bringing back a derelict or disused site to some productive or useful
purpose
Registered / Licensed Disposal Facility
Registered / licensed disposal facility means a facility as determined by the Director:
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Mineral Development after consultation with the Department of Water Affairs and
Forestry for the disposal of waste.
Renewable Resources
Solar, wind and wave energy is considered to be a renewable resource because on a
human time scale it is essentially inexhaustible. It is expected to last at least 6.5
billion years while the sun completes its life cycle.
Reserves
Reserves refer to that part of the reserve base, which could be economically
extracted at the time of determination
Reserve Base
According to DME, (2000c) a reserve base is defined as that of an identified resource
that meets specified minimum physical and chemical criteria related to current mining
and production practices, including those for grade, quality, thickness, and depth.
The reserve base is the in situ demonstrated resource from which reserves are
estimated. It may encompass those parts of the resource that have a reasonable
potential for becoming economically available within planning horizons beyond those
that assure proven technology and current economics. The reserve base includes
those resources that are currently economic (Demonstrated reserves) and marginally
economic (Demonstrated Marginal Reserves).
Restoration
Process of bringing back a derelict or disused site to a properly functioning state;
often used to imply the original or similar land use.
Ripping
Deep cultivation of compacted soil using a shanked ripping tool attached to a crawler
tractor.
Scarification
Light cultivation of soil surface to improve the seedbeds, prevent lamination between
successive soil layers and increase water infiltration.
Sensitive Area
A sensitive area or environment can be described as an area or environment where a
unique ecosystem, habitat for plant and animal life, wetlands or conservation activity
exists or where there is a high potential for ecotourism.
Sensitive Environments
Sensitive environments are defined as follows in accordance with Section 23 of the
Environment Conservation Act, 1989 (Act No. 73 of 1989):
• Protected natural environments and national heritage sites
• National, provincial, municipal and private nature reserves
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Conservation areas and sites of conservation significance
National monuments and gardens of remembrance
Archaeological and palaeontological sites
Graves and burial sites
Lake areas, offshore islands and the admiralty reserve
Estuaries, lagoons, wetlands and lakes
Streams and river channels, and their banks
Dunes and beaches
Caves and sites of geological significance
Battle and burial sites
Habitat of Red Data Book species
Areas or sites of outstanding natural beauty
Areas or sites of special scientific interest
Areas or sites of special social, cultural or historical interest.

Significant Impact
An impact can be deemed significant if consultation with the relevant authorities and
other interested and affected parties, on the context and intensity of its effects,
provide reasonable grounds for mitigating measures to be included in the
environmental management report. The onus shall be on the applicant to include the
relevant authorities and other interested and affected parties in the consultation
process. Present and potential future, cumulative and synergistic effects should all be
taken into account.
Soil Compaction
Mechanically increasing the density of the soil, vehicle passage or any other type of
loading. Wet soils compact easier than moist or dry soils.
Soil Form
Higher category of the Soil African soil classification system, defined by a unique
vertical sequence of diagnostic horizons and/or materials
Spatial Development Initiatives (SDI)
Describe a programme of strategic initiatives by Government aimed at unlocking the
inherent and under utilised economic development potential of certain specific spatial
locations in South Africa.
Spoil
Bulk waste material produced along with the marketable mineral: production waste,
substandard and unmarketable material, overburden that must be disposed of.
Stone Age
Early Stone Age (ESA)
Middle Stone Age (MSA)
Late Stone Age (LSA)

2 000 000 - 150 000 BP
150 000 - 30 000 BP
30 000 - until c. AD 200
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Structured soil
Arrangement of primary soil particles into secondary units (peds), which are well
developed
Study Area
This includes the total area assessed in this study i.e. the farms Umtu 281, Olivepan
282 and Gama 283 located in the Northern Cape Province of South Africa.
Subsoil
Subsoil means those layers of soil and weathered rock immediately beneath the
topsoil that overlay the hard rock formation.
Sustainable Development
Development that meets the needs of the present without compromising the ability of
future generations to meet their own needs. It contains within it two key concepts: the
concept of "needs", in particular the essential needs of the world's poor, to which
overriding priority should be given; and the idea of limitations imposed by the state of
technology and social organization on the environment's ability to meet present and
the future needs (Brundtland Commission, 1987).
Tailings
Tailings are any waste materials, slimes or residue produced form mining or the
professing of minerals (DME, 2000).
Topsoil
Topsoil means the layer of soil covering the earth and which provides a suitable
environment for the germination of seed, allows the penetration of water, is a source
of micro-organisms, plant nutrients and in some cases seed, and of a depth of 0.5 m
or any other depth as may be determined by the Director: Mineral Development for
each mining area.
Vertic
Soils high in expanding clay that forms large cracks on drying; self-mixing
Vulnerable
A taxon is ‘Vulnerable’ when it is not ‘Critically Endangered’ or ‘Endangered’ but is
facing a high risk of extinction in the wild in the medium-term future.
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1

INTRODUCTION

1.1

BACKGROUND INFORMATION

Kalahari Resources (Pty) Ltd (KR) proposes to establish a new Manganese Mine
located on three (3) contiguous farms namely, Umtu 281, Olivepan 282 and Gama
283, constituting a total area of approximately 6300 hectares (ha), within the
Northern Cape Province of South Africa (Figure 1). The study area falls within the
Kgalagadi District Municipality, located just outside the Gamagara Municipality.
The study area is underlain by the Kalahari Manganese Field (KMF), the world’s
largest manganese deposit in the world (Council for Geoscience, 1998) indicated in
Figure 2. Ironically, at present, South Africa contributes approximately 20 % to the
world’s manganese market (KR (2007) pers comm.) with an estimated 0.014 %
contribution to the South Africa’s gross domestic product (GDP) (www.dme.gov.za,
2005; www.statssa.co.za; 2005).
KR obtained a prospecting permit from the Northern Cape Department of Minerals
and Energy (DME) on the 7th September 2005. As part of prospecting, to date, 24
holes (Figure 3) were drilled indicating relatively higher grades of ore compared with
that indicated by the literature (KR, (2007) pers. comm.).
The results of the
prospecting activities indicate an economically viable ore reserve, thus KR proposes
to construct and operate an underground manganese mine.

Figure 1:

Locality of Mineral Properties of Kalahari Resources (KR, 2006)
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Figure 2:
The location of the farms Umtu 281, Olivepan 282 and Gama 283 (outlined in green) in relation to the Kalahari
Manganese Field (indicated in grey and pink) and surrounding manganese mines (indicated as red dots) (Council for
Geoscience, 1998)
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Location of holes drilled as part of the prospecting activities (Snowden, 2006)
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DETAILS OF THE APPLICANT

Kalahari Resources (Pty) Ltd (KR) is the applicant. KR is a pre-dominantly women
owned Black Economic Empowerment company. Kalahari Resources’ vision is:
“to be the leading broad-based empowerment company that recognises women as
leaders in business and creates wealth for women, other shareholders and
stakeholders”.
The above quotation was taken from Kalahari Resources (2007) presentation
provided to the authorities at a meeting held in Kimberley, on the 25th January 2007
(Refer to Appendix 1 for a copy of the presentation).
The contact details of the project applicant are indicated in Table 1.
Table 1:

Applicant’s contact details

Name of the Mine

Postal Address

Relevant Numbers

PO Box 71614
BRYANSTON
2021

Tel: (011) 549 2210
Email: dnkosi@temoso.co.za

PO Box 98549
SLOANE PARK
2152

Tel: (011) 706 3999
Fax: (011) 463 6109

Umtu Mine
Name of the Applicant

Kalahari Resources (Pty) Ltd
Primary Contact person

Mrs Daphne Nkosi
Technical Contact person

Mr David Wellbeloved

1.3

BRIEF PROJECT DESCRIPTION

KR proposes to mine carbonate type manganese ore, commonly known as Mamatwan type ore. KR will initially produce 1.5 million tons per annum (Mtpa) of run of
mine (ROM)1, which will be beneficiated into one (1) Mtpa of sinter2. The aim will be
to use 650 000 tons of sinter to produce up to 310 000 of High Carbon
Ferromanganese (HCFeMn) per annum as its primary product whilst maintaining the
flexibility to switch a portion or all of this production to Silico-manganese (SiMn),
depending on prevailing market conditions.
The initial ROM output of the mine is predicted as 1.5 Mtpa, however, the mine will
be designed to produce up to 3.0 Mtpa. The product will be used to produce

1
2

ROM: The unscreened output of a mine (www.answers.com).
Sinter: cause (ores or powdery metals) to become a coherent mass by heating without
melting (www.answers.com)
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manganese alloys3. In addition, KR will have approximately 350 000 tons of sinter
per annum available for sale.

1.4
1.4.1

CURRENT LAND USE
Land use within the study area

The prevalent land use of the study area is described below:
Umtu 281
The farm Umtu is comprised of a game farming consists of over 2000 ha of which
Samancor own the surface rights. The game farm originated around 1986 and is
operated by lease, which is expected to expire in 2012. The game farmer has the
option to extend the lease for an additional 12 years. However, the lease holder is
considering terminating the lease upon commencement of mining activities and
relocating the game farm to a farm located in close proximity to Debeng.
Purportedly, the game farm currently employs eight (8) people and accommodates
approximately 100 visitors during the winter (hunting) season. The farm is
concurrently utilised for prospecting activities undertaken by KR (Figure 4).

Figure 4:
2006)

3

Percussion and diamond drilling on the farm Umtu 281 (June

Alloys: An alloy is a combination, either in solution or compound, of two or more elements,
at least one of which is a metal, or where the resultant material has metallic properties.
The result is a metallic substance with properties different from those of its components
(www.wikipedia.com).
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Olivepan 282 and Game 283
The western half of the both farms is owned by Mr Louw van der Walt and is
currently utilised for game farming while the eastern half, owned by Samancor, is
unused.
1.4.2

Surrounding land uses

The surrounding area is characterised by mining activities, game and cattle farms.
Surrounding mines associated with the KMF are indicated in Figure 2. Majority of the
mining, to date, has occurred along the periphery of the KMF as a result of the incline
of the ore body, which decreases in depth from west to east across the KMF and is
therefore increasingly economically viable along the eastern periphery when
compared with the deeper ore deposits found towards the western components of
the KMF.
Surrounding mining towns (Figure 5) and distances from the site are listed below:
•

Black Rock ( 7 km North west);

•

Kuruman (55 km South east);

•

Kathu (53 km South);

•

Hotazel (4 km East); and

•

Sonstraal (40 km North West).

According to the ENPAT data, taken from DEAT (2001) (Figure 6), the study area
and immediately surrounding areas are characterised as vacant / unspecified.
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Regional location of the study area (SEFLA, 2006)
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Land use of the site and surrounding land uses (ENPAT data (DEAT, 2001))
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ENVIRONMENTAL AUTHORISATION PROCESS

Strategic Environmental Focus (Pty) Ltd (SEF), as independent Environmental
Consultants, was appointed by KR to manage the environmental authorisation
process in terms of the Mineral and Petroleum Resources Development Act
(MPRDA), 2002 (Act No. 28 of 2002). Other applicable legislation includes the
following:
•

National Environmental Management Act, 1998 (Act No. 107 of 1998);

•

National Environmental Management: Air Quality Act (AQA), 2004 (Act No. 39 of
2004);

•

Air Pollution and Prevention Act, 1965 (Act No. 45 of 1965);

•

National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004)
and National Spatial Biodiversity Assessment;

•

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

•

National Heritage Resources Act, 1999 (Act No. 25 of 1999);

•

National Forest Act, 1998 (Act No. 84 of 1998);

•

Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983); and

•

Provincial ordinances of the Northern Cape Province.

The environmental authorisation process in terms of the MPRDA, commenced on the
28th September 2006, entailed the submission of the mining right application, social
and labour plan and the mine works programme to the Northern Cape DME. The
application was submitted in request for authorisation to mine the mineral
manganese on the Farms Umtu 281, Olivepan 282 and Gama 283 as defined by the
prospecting right area.
In order to comply with the MPRDA and the associated Regulations it was necessary
to undertake a comprehensive scoping exercise as part of the EIA process. The
Scoping Report was submitted to the DME on the 10th November 2006.
Subsequently, the environmental impacts associated with the proposed development
were thoroughly assessed during the EIA phase of the process.
Specialists assessed baseline conditions, predicted the impacts and developed the
necessary management measures. Management measures developed through the
EIA process serve to mitigate the negative impacts and optimise the positive impacts
as outlined in the Environmental Management Programme (EMP).
The Draft EIA and EMP were available for public review from the 9th to the 30th March
2007 in the Kuruman Library, Wrenchville Library, Mothibestad Library, Hotazel
Recreation Club and Cassel Library.
Public comments and concerns were
incorporated into the Final EIA and EMP, which will be submitted to the Northern
Cape DME for their consideration on the 5th April 2007.
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The tailings site selection study will be completed during May 2007 and will be
forwarded to the DME indicating the selected site for location of the tailings dam. The
results will be incorporated into the Final EIA and EMP, which will be submitted to the
DME for consideration. The above-mentioned strategy was agreed to by SEF, KR
and the DME at a meeting held on the 26th January 2007 in Kimberley (Appendix 1).

Compiled by Strategic Environmental Focus

38

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

1.6

Final Environmental Impact Assessment Report

STRUCTURE OF REPORT

The basic structure of the report is indicated in Figure 7:

Including Public Participation
and Project Alternatives

Description of the Project

Status Quo of the Environment

Determine Environmental
Impacts

Environmental Impact Assessment
Determine Mitigation
Measures
Environmental Management Programme

Closure Objectives

Landscape Rehabilitation Plan

Closure Cost Assessment
Figure 7:

Basic structure of the report

In light of the above, the following activities form part of the EIA process:
•
•
•
•

Continued communication with the authorities and IAPs;
Undertaking of all necessary specialist studies in order to further understand
pertinent impacts;
Evaluation of all impacts in terms of their nature, extent, duration, intensity and
probability; and
Determination of best practice methods for rehabilitation and closure pertaining to
the quarry and mine facilities and associated costs.
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2

PROJECT MOTIVATION

2.1

MANGANESE INDUSTRY AT PRESENT

At present, the world supply of both manganese ore and alloy is slightly in excess of
supply and the industry is running close to its sustainable level of capacity utilisation
(75 % for alloy and 82 % for ore), taking cognisance of decreased productivity arising
from maintenance requirements. Table 2 indicates the supply and demand within the
manganese industry, which reflects the decreased productivity coupled with the
increased consumption. According to KR (2006) a significant proportion of the
world’s capacity is uneconomic as a result of the age of the plants, the respective
geographical locations and/or their reliance on low grade and/or low quality ore
resources or external ore supplies.
Table 2:
The Supply-Demand Balance for the Manganese Industry
(International Manganese Institute, Market Research Report Dec 2005)
MANGANESE INDUSTRY SUPPLY AND DEMAND BALANCE
Thousands of Tons
2003

2004

Q1

2005
Q2

Q3

9178.6
9116.7
61.9
-81.1
-19.2
76.9

10884.0
10820.1
63.9
151.2
215.1
81.3

2752.9
2678.7
74.2
88.4
162.6
79.0

2723.5
2738.1
-14.6
10.6
-4.0
77.6

2566.6
2728.3
-161.7
-52.0
-213.7
73.3

33.9
25425.1
25477.6
-52.5
76.3

35.0
29801.9
29975.4
-173.5
82.1

34.3
8096.6
7887.4
209.2
81.9

35.0
8253.9
8111.2
142.7
83.1

35.6
8210.9
6953.0
1257.9
80.6

2002
Total Manganese Alloys
Production
8304.4
Consumption
8280.2
Difference
24.2
Alloy producer Inventory Change
25.8
Net Surplus or Deficit
50.0
Percentage Capacity Utilisation
74.9
Ore Tonnage at World Ave Grade
World Ave Grade %Mn
34.6
Production
23590.0
Consumption
22304.4
Difference
1285.6
Percentage Capacity Utilisation
74.5

According to the Mine Works Plan (KR, 2006), the prices of manganese ore and alloy
recently reflected a perception of potential for shortages in supply, which manifested
in enormous increases in the second half of 2004. Prices normalised during 2005 but
upward pressure is returning to the alloy market. Downward pressure still exists in
the ore market as a result of large stocks that have accumulated in China after the
change in the Value Added Tax (VAT) legislation (Figure 8 & Figure 9).
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Manganese Alloy Price History
HCFeMn

MCFeMn

SiMn

3000
USD/Ton

2500
2000
1500
1000
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Figure 8:
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Manganese alloy Price History (International Manganese Institute, Market Research Report Dec 2005)
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Figure 9:
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Manganese Ore (48 %) Mn Price History (International Manganese Institute, Market Research Report Dec 2005)
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According to KR (2006) based on the forecast levels of growth in the steel industry
for the medium term future, it is predicted that there will be a need for new
manganese production capacity. There is certainly space for well-situated, modern
plants with low operating costs and access to their own ore deposits. The key factors
for successful entry in the industry for a new producer are:
•

Utilisation of quality ore reserves;

•

Utilisation of modern technology with low operating costs;

•

Well situated with respect to target markets; and

•

Ability to benefit from well established infrastructure.

The following section provides an overview of the history of manganese mining in
South Africa; the industrial application of manganese; local markets for non ferrous
alloys of manganese; and the global steel market.

2.2

OVERVIEW OF THE MANGANESE MARKET

Unless, otherwise stated, the information contained below was extracted from the
Mine Works Plan (KR, 2006).
2.2.1

History of manganese mining in South Africa

According to the Council for Geoscience (1998), manganese mining in South Africa
dates back to the early 1900s when manganese ore was mined at Hout Bay near
Cape Town. In 1922 the economic potential of the deposits near Postmasburg in the
Northern Cape Province was recognised and production commenced in 1930 after
the completion of a rail link. Shortly afterward the KMF further north was identified
and in 1940 Black Rock Mine was opened. At present the KMF constitutes the
principal production area.
Based on available information, South Africa’s
economically exploitable manganese reserves are in excess of 15 Billion tons. South
Africa’s production constituted 12.4 % of the world total of 23 Mt, making it the third
largest producer after the Commonwealth of Independent States (CIS) and China
(Grohmann, 1995).
2.2.2

Industrial Application of Manganese

Approximately 85 % of the manganese units mined from the ground is used in the
production of mild and carbon steels. The other more minor uses of manganese are
in the manufacture of non-ferrous alloys, dry cell batteries, chemicals and agricultural
products. Recently the use of manganese in steel making was extended into the
production of specialty steels, valve and engineering steels and in the Series
Stainless Steels, in which a combination of manganese and nitrogen replace nickel
as the austenitising4 agent. In its use in steelmaking, manganese is mainly used in
the form of bulk alloys (High-Carbon Ferromanganese and Silico manganese) or in
speciality steels as refined alloy (Medium-Carbon Ferromanganese or Low-Carbon

4

Austenitising: to form austenite nonmagnetic solid solution of ferric carbide or carbon in
iron, used in making corrosion-resistant steel) by heating.
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Ferromanganese). Electrolytic Manganese Metal is used as an alloying agent in non
ferrous alloys or as a substitute for refined manganese alloys in the steel industry.
In its use in crude steel production, the manganese serves to desulphurise the
molten steel as well as to control the shape of the residual sulphur inclusions in rolled
steel products. In addition manganese is used as an alloying agent, which imparts
toughness and hardness to the steel. The extreme example of the application of
manganese in this respect is the ultra-hard Hadfield and Rail Steels, which contain
15 % manganese.
2.2.3

Local Markets for non ferrous alloys (manganese)

The market for alloys is steelmakers hence only Mittal Steel and Highveld Steel are
significant local markets. It is therefore envisaged that 95 % of the alloy will be
exported. Similarly the sinter can only be sold locally to Transvaal Alloys; hence the
bulk of the saleable sinter will be exported.
2.2.4

Global Steel Market

There are in excess of 700 Steel Producers world wide producing a total of 1.02
billion tons of steel in total. Based on manganese’s pre-dominant use in steel
making, manganese market trends closely follow that of the steel market. However,
in the last fifteen years, the production of Steel has grown by one to 1.5 %, while the
growth in the use of manganese remained static as a result of increased efficiencies
in the application of manganese in the steel making process. At present, further
increases in the efficiency of manganese application are limited and thus the market
for manganese should closely follow that of Steel as there is no current or potential
substitute for manganese in Steelmaking.
In modern steel making practice approximately seven (7) kilograms of manganese
alloys are added per ton of crude steel produced. High rates of growth in China has
resulted a recent increase in the Global unit consumption of manganese to 10.4
kilograms per ton of steel.
The current market for manganese alloys (High-Carbon Ferromanganese, Silico
manganese and Medium-Carbon Ferromanganese) is approximately 7.4 Mt of
contained manganese per annum (10 Mt of alloy). The production of alloys follows
demand fairly closely as stocking and de-stocking cycles as well as scrap returns do
not have a major influence within the industry, although purchases from the National
Defence Stockpile in the United States of America have an influence on the industry.
Manganese ore and alloy production is dominated by the high grade manganese ore
producers namely, BHP Billiton (Samancor); Eramet; CVRD and Assmang although
the influence of the low grade ore producers, particularly China, has grown in recent
years. The importance of the non integrated alloy producers is also diminishing as
the major producers increase their level of integration. The production volumes in the
industry are summarised in Table 3.
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Table 3:
Production Summary of the Manganese Industry (Roskill
Manganese 2003, International Manganese Institute, Market Research
Report, Dec 2005)
Ore Grade

Company

Country

High

BHP Billiton

South Africa
Australia
Gabon
Europe
China
Brazil
Europe
South Africa
Australia
China
India
Ukraine
Ghana
Various
Japan
Ukraine
Various

Eramet
CVRD

Low

No Ore

Assmang
CML
Various
Various
Various
GML
Other
Various
Nikopol
Other

Total
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Annual Production Tons
Ore
Alloy
2 500 000
545 000
1 400 000
220 000
3 700 000
725 000
250 000
2 700 000
243 000
185 000
2 000 000
227 000
1 000 000
9 600 000
4 510 000
2 000 000
756 000
800 000
`336 000
1 500 000
6 570 000
524 000
970 000
1 109 000
32 770 000
10 600 000
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MINING METHODOLOGY

The proposed mining layout would enable a fully mechanised methodology using
twin boom hydraulic drill rigs, 4.6 cubic meter Load Haul Dump units, 15 cubic meter
Dump Trucks, feeding newly blasted ROM ore into an ore pass, crusher and
conveyor belt system, which will transport the ore out of the mine via one of the twin
declines to a ROM surface stockpile.
Machinery will be comprised of the following:
•
•
•
•
•

Robolt 05 roof bolters;
Explosive hauling and drill hole charging vehicles;
Equipment installation vehicles;
Three (3) scalars; and
Ten personnel transportation vehicles.

The proposed mine layout is illustrated in Figure 10.
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Site layout plan
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ACCESSING THE ORE BODY

The ore body is tabular in deposition and dipping at an inclination of five (5) degrees to the
west from the sub outcrop (80 metres depth). The first 30 years of mining will occur over a
two (2) kilometre strike (occurring north to south) and to an estimated mining limit of two (2)
kilometres down dip (east to west) (Figure 11). Mining down dip will be limited by the farm
boundary, which is located approximately 10 km from the decline shaft. The proposed layout
of the mine and infrastructure is indicated in Figure 53.
The ore body would be accessed by means of a twin decline, one of which would
accommodate the ROM conveyor belt and the employees, material and roadway. The
second decline would be mainly used as the return airway and serve as the statuary second
outlet.

3.2
3.2.1

EXTRACTION
Room and pillar

The mining width is estimated (5) metres and thus this ore-body would be extracted using the
room and pillar method of mining. Refer to Figure 12 for a depiction of the room and pillar
mining method. The detail layout would in all likelihood be a pattern of six by six m pillars
with eight m spacing between pillars. This layout would result in an extraction rate of 81 %.
3.2.2

Alternate blasting and crushing

During the day shift the required number of faces will be drilled, charged then blasted,
simultaneously, at the end of the shift. The mine will be re-entered four (4) hours after the
blast for the start of the afternoon shift. During this shift, the newly exposed roof areas will
be made safe and bolted and thereafter the blasted ore will be collected by the load haul and
dump machines and tipped into the dump trucks. These units will cart the ore to the two
primary crushing stations.
A fleet of utility vehicles would be used for roof bolting, explosive hauling and drill hole
charging, roof and face scaling, cable installation, compressed air and water pipe installation,
local ventilation pipe and fan installation and personnel transportation.
The ore will be tipped onto a 50 x 50 millimetre (mm) grizzly, which will be positioned over a
silo. The undersized material will pass through the grizzly and the oversized ore will be
broken on the grizzly by means of a manually operated pegger, permanently mounted above
the grizzly. Ore from the silo will be fed, by means of a 150 mm grizzly feeder into a 32 x 40
jaw crusher undersize material from the grizzly will by pass the crusher.

3.3

ROM STOCKPILE

A conveyor belt system will transport the ore out of the mine via one of the twin declines to a
ROM surface stockpile.
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BENEFICIATION

The ore beneficiation plant will consist of a secondary crushing and screening circuit that will
reduce the size of the ore from 150 to 19 mm, followed by a Dense Media Separation (DMS)
plant that will upgrade the ore from its run of mine value of 37.5 % Mn to approximately 40 %
Mn by removing the lower grade fraction in the ore. The beneficiated product will then be
sent to a tertiary crushing plant, which will reduce the size of this product to 6 mm (the size
required for the sinter plant feed). A flow sheet indicating the basic components of the
mining process is depicted in Figure 13.
3.4.1

Dense Media Separation

The carbonate type ore from the KMF show a grade density relationship that can be utilised
to beneficiate the ore. The upgrading of the ore has two beneficial effects on the subsequent
smelting operation:
Firstly there is more manganese per ton of ore, hence less ore is required, and, secondly the
amount of calcium and magnesium oxides in the ore is reduced, which lowers the amount of
silica required to flux the material in the furnace thereby lowering the to metal ratio, and
hence less power consumption.
Thereafter, the washed upgraded ore from the DMS Plant, which will constitute between 80
and 85 % of the ROM, is conveyed from its drain and rinse screen to the DMS Product
Stockpile. The tailings from the DMS Plant, which will constitute between 15 and 20 % of the
ROM will be conveyed from its drain and rinse screen to the DMS Tailings Stockpile Facility
(TSF).
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Geological Cross-section (west / east) through the KMF (Liebenberg,

Figure 12: Diagram explaining room and pillar mining for coal. The method is
suitably adjusted for manganese (http://www.umwa.org/mining/ugmine.html)
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Sinter plant

The plant will comprise of a travelling grate type Sinter Machine with an on-strand cooler
producing 1 000 000 tons of sinter per annum. Other essential units will be the Raw Material
Mixing Drum, the Spiked Roll Crusher and Product Crushing and Screening Plant. A Coke
Milling or Milling Facility will be required, as will all other associated pieces of equipment. A
Dust Extraction Plant, capable of performing to ISO14001 Environmental standards, will be
mandatory.
3.4.3

Smelter

KR is of the opinion that the future of the manganese industry is in the alloy market. As a
result the company plans to build a smelter to produce 310 000 tons of High Carbon
Ferromanganese Alloy per annum. The smelter will be located in the Industrial Development
Zone at Coega, located in the Eastern Cape and will therefore require a separate
environmental authorisation in terms of the NEMA and APPA. The material will be
transported from the mine via railway to the smelter.
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Flow Chart indicating mining and processing components (KR, 2006)
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MINING WASTE STREAMS
DMS Tailings

The tailings from the DMS plant will be generated at a rate of between 10 and 15 % of the
ROM. Approximately 150 000 to 225 000 tons per annum will be stacked out on a tailings
dump approximately 20 metres in height. It is envisaged that the dump will be allowed to
increase in size for 10 years, after which the tailing will be returned to the underground
workings.
3.5.2

Slimes Treatment

The slimes arising from the feed preparation screen as well as in the medium recirculation
plant will pumped to a circular thickener. Slimes will be generated at a rate of approximately
3 % of the ROM feed (45 000 tons per annum). The thickener overflow will be returned to the
plant as process water and the under flow will be pumped to a conventional slimes dam also
referred to as a Tailings Site Facility (TSF). This dam will be operated for five (5) to seven (7)
years and thereafter use of the slime as backfill will be investigated as part of a long term
disposal strategy. The projected physical and chemical slime characteristics as well as the
size distribution are indicated in Table 4 & Table 5.
Table 4:
Projected Physical and Chemical Characteristics of the Slime from
Umtu Mine (KR (2007) pers. comm)
Mn %

Fe %

39.95
4.39
TiO2%
Cr2O3%
0.0055
0.005

Table 5:

Chemical Analysis of Slimes
SiO2%
Al2O3%
CaO%
5.27
V2O5%
0.005

0.29
Ba%
0.061

MgO%

K2O%

12.89
Na2O%

3.74
P2O5%

0.01
LOI%

0.03

0.04

15.03

Slimes dam size distribution (KR (2007) pers. comm)
Slimes Dam Size Distribution
Size mm
0.25
0.1
0.075
0.03
0.01
0.005
0.0025
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Stockpile and Disposal Dump Dimensions

The details of the plant stockpiles are provided in Table 6.
Table 6:

Envisaged Stockpile and Tailing Dam Sizes (KR (2007) pers. comm)
Dimension (m)
Width
Length

Stockpile

Size (tons)

Volume (m3)

Surface Area
(m2)

Height

ROM
DMS Product
Sinter Product
DMS Tailings
Slimes Dam

35 000
16 000
50 000
250 000 tpa
45 000 tpa

13 500
6 200
21 800
96 000 m3pa
17 300 m3pa

3 300
2 070
4 830
14 500 m2pa
11 250

12
10
15
20
1.54 mpa

3.6

28
24
36
48
75

80
51
80
200mpa
150

ASSOCIATED INFRASTRUCTURE

The mine requires the following infrastructure for its success. Refer to Section 5.1.3
addresses, the additional legal requirements and the relevant authorising bodies applicable
to the associated infrastructure.
3.6.1

Power

The mine requires 4.5 Mega Watts (MW) of power during the construction phase and
construction of the surface plant requires 1.5 MW. The entire operation will require 15 MW
during production. Thus, a nine (9) kilometre 20 Mega Volts Ampere (MVA) power line
operating at 165 kilo volt (kV) from Eskom’s Ferrum sub-station, located near Sishen, to the
farm Olivepan 282. A substation will be required on site in order to step down the voltage for
use within the site.
3.6.2

Water

The envisaged water usage in the plant is summarised in Table 7. The water will be obtained
from the Vaal-Gamagara Pipeline, located approximately seven (7) kilometres from the site.
The flow of water will be 50 litres per second assuming a pumping time of 20 hours per day,
at a flow rate of one (1) metre per second the pipeline diameter will be 0.20 m. The pipeline
will therefore have an internal diameter of less than 0.36 m and a peak throughput of less
than 120 litres per second, which means that the pipeline does not fall within the ambit of
listed activities as defined by the NEMA. However, linear developments exceeding 300 m
require a heritage impact assessment as defined by the NHRA.
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Envisaged Water Usage for the Mine and Plants (KR (2007) pers.

Area

Tons per month

Unit Water

Total Water

Consumption

In process

m3/ton

m3/month

%
Recirculated

Water Make
Up
m3/month

Underground

ROM 125 000

0.5 m3/ ton ROM

62 500

80

12 500

Secondary Crushing

ROM 125 000

0.55 m3/ ton ROM

68 750

90

6 875

ROM 125 000

18 m3/ ton ROM

2 250 000

97

67 500

Sinter

ROM 125 000

0.11 m3/ ton ROM

13 750

0

13 750

Slimes Disposal

Slimes 3 750

1 m3/ ton of slimes

3 750

50

1 875

Total

ROM 125 000

0.82 m3/ ton ROM

102 000

0

102 500

Dense Media
Separation

Table 8:

Water recirculation (KR (2007) pers. comm)

Total in Circulation
Total Make Up
% Make Up per ton ROM
% Recycled per ton ROM

3.6.3

Water Recirculation
19.2 m3/ ton ROM
0.82 m3/ ton ROM
4.27
95.73

Access Roads

The deproclaimed R31 runs through the farm Olivepan 282 and will therefore serve as the
major access point (Figure 14). The section of the deproclaimed component of the R31 will
be resurfaced. An additional access point is located in the north western component of the
study area leading onto the farm Umtu 281.
3.6.4

Haul Roads

Above ground haul roads will be minimal as ore will be transported via conveyors and the
existing roads within the site can be utilised.
3.6.5

Railway

An approximately eight (8) kilometre private rail line will be required between the farm
Olivepan 282 and the current Hotazel Siding, which is operated by Spoornet. The exact
alignment of the railway servitude has not been confirmed as negotiations with Spoornet are
in progress.
3.6.6

Smelter

As a result the company plans to build a smelter to produce 310 000 tons of High Carbon
Ferromanganese Alloy per annum. It is anticipated that the smelter will be located in the
Coega, an Industrial Development Zone located in the Eastern Cape.
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Access road running through the study area
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PROJECTED TIMEFRAMES

The projected timeframes for the implementation of the proposed Manganese mine are
discussed below.
3.7.1

Feasibility study

The Industrial Development Corporation (IDC) have purchased 20 % of KR for an amount of
R60 million, which will be used for the completion of the bankable feasibility study. This
study will be completed by the end of October 2007.
3.7.2

Capital Raising

The capital costs required to develop the mine and sinter plant are in the order of R1.2 billion
and the smelter amounts to approximately R1.5 billion. Another R300 million is required for
start-up working capital. This capital will be raised by a combination of equity and loans.
The IDC has an option to provide a portion of the loan capital. This phase will be completed
by the end of January 2008.
3.7.3

Detailed Design and Procurement Planning

The detailed design will build on the work undertaken during the feasibility study and will
commence once the capital raising exercise is completed. During this period long lead time
items such as the furnace transformers and furnace linings will be ordered.
3.7.4

Construction

The construction of the mine infrastructure, beneficiation plant, sinter and smelter will
commence in the second quarter of 2008 and will be completed as indicated in
Table 9:

Anticipated Construction End Dates

Infrastructure

Anticipated Construction End Date

Mine
Beneficiation Plant
Sinter Plant
Smelter (Coega)

End March 2009
End March 2009
End April 2009
End June 2009

The dates indicated in
Table 9 above are subject to externalities such as timeframes associated with regulatory
approvals of the proposed project.
3.7.5

Commissioning

Commissioning of the plant will commence upon completion of construction. It is expected
that commercial production levels will be achieved within four (4) months of start up.
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Commercial Production

The mine complex should be at full production (1.5 million tons per annum ROM and 1.0
million tons per annum of sinter) by the end of October 2009. The smelter will be at full
production by end of August 2009.
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The consideration of alternatives is a critical component of the EIA process, where an
appropriate range of alternatives require consideration whilst achieving the desired objective
of the proposed project (DEAT, 2004). It is noteworthy that DEAT (2004) considers the
failure to consider alternatives adequately to be “… symptomatic of a biased process that is
intent on defending a project proposal”. In order to ensure that the proposed development
enables sustainable development, a number of feasible options must be explored. The
various alternatives were assessed in terms of both environmental acceptability and
economic feasibility.

4.2

ASSESSMENT OF PROJECT ALTERNATIVES

Site alternatives do not form part of the discussion as the location of the mine is determined
by the geological location of the mineral resource, the nature and extent of mineral resources
in terms of the financial viability, with respect to the costs associated with mining of the ore
body and its economic potential in terms of global markets. Furthermore, the study area is
defined by the limitations associated with the prospecting right as issued by the DME.
The following alternatives were assessed:
• Site layout;
• Tailings site selection;
• Disposal of tailings;
• Access roads;
• Recycling;
• Energy savings;
• Design; and
• Proceed without the mine (No go).
4.2.1

Site layout

The advantages of undertaking an EIA for the construction and operation of a new ‘green
field’ mine, is that it allows for the strategic placement of mine infrastructure whilst embracing
environmental sensitivities (Figure 52) as identified during the EIA process. Thus, the
proposed mine layout (Figure 53) incorporates the preservation and protection of
environmental aspects, which thereby renders the consideration of further alternative
locations in terms of the mine infrastructure, other than the tailings dams, unnecessary.
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Tailings
Site Selection Study

Jones & Wagener are currently in the process of undertaking a detailed site selection study
associated with the location of the Tailings Dam and the DMS Tailings Dam. The
dimensions of the tailings dams are provided in Section 3.5.3. Nevertheless, three
preliminary candidate sites (Figure 15) were selected based on the following environmental
criteria:
• Soil properties;
• Ecological sensitivity and conservation importance;
• Heritage and cultural resources; and
• Wind direction.
The location of the tailings dam will must also be optimal relative to other mining
infrastructure in order to minimise distances travelled within the plant, thereby reducing
operational costs and overall efficiency. Thus, the three candidate sites, indicated in Figure
15 are subject to change based on the findings of the detailed tailings sites selection study.
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Location of alternative sites for the Tailings Dam and the DMS Tailings Dam
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Disposal

The disposal of the tailings material as back fill into the underground mine workings will be
investigated as part of a long-term disposal strategy. The above-mentioned strategy will
minimise the visual impacts associated with the above-ground disposal and will therefore
facilitate the above-ground rehabilitation and restoration to original land use potential.
4.2.3

Access Roads

At present, there are two (2) main access routes leading to the site (Figure 14) obtained via
the R31. The first option entails the entrance to the farm Olivepan 282, through an existing
turn off from the R31, which forms a bridge across the Ga-Mogara river bed (deproclaimed
component of the R31). The second access route occurs via the Farm Umtu 281, from the
north western corner of the study area. The former access route would be preferable as the
route is more suitable to heavy load vehicles and is relatively more easily accessible, with
direct access off the R31.
4.2.4

Recycling

The mine will implement pro-active recycling measures, whereby inter alia batteries, paper,
oil, will be recycled for optimal utilisation and minimisation of waste generation.
4.2.4.1

Water

Water utilisation will be maximised through internal recycling of dirty water within the process
operations. Refer to Table 8 for an indication of quantities recycled.
4.2.4.2

Dust collected within the bag houses

The incorporation of a sinter plant within the mine plan allows for the recycling of dust
collected within the bag houses. Thus, the utilisation of the manganese mineral is
maximised and waste generation is minimised.
4.2.4.3

Biomass from cleared vegetation

Indigenous vegetation cleared during mining activities will be utilised as mulch to cover bare
soil, which will minimise wind and water erosion. In addition, the utilisation of ‘brush’ patches
will facilitate the re-vegetation and rehabilitation of the mine footprint and minimise the
generation of waste.
The woody component of alien and invasive can be utilised for the formation of berms or can
be utilised for firewood by surrounding communities, which also serves to minimise waste
generation.
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Energy Savings

The sinter plant uses coke or char fines as a fuel to soften and calcine the ore. Sinter plants
typically use nine to 10 kilograms (kg) of fuel per ton of sinter feed. This, however, can be
reduced to seven kg of fuel per ton by the recirculation of the hot air drawn from the bottom
of the cooling area on the sinter strand to the burner air in the ignition hood as well as to a
hood above the sintering zone of the sinter strand (KR, 2007).
4.2.5.1

Light bulbs

Light efficient light bulbs will be utilised within the mine in order to minimise the energy
consumption.
4.2.6
4.2.6.1

Design
Lighting

The lighting types and techniques will be utilised in accordance with the mitigation measures
as outlined in Section 5.6.8.
4.2.6.2

Colours and textures

The colours of the mine infrastructure will be based on the mitigation measures as outlined in
Section 5.6.8.

4.3
4.3.1

PROCEED WITHOUT THE MINE (NO GO)
Land use

The farm Umtu, at present, is characterised by a game farm located on the farm Umtu 281.
Purportedly, the game farm currently employs eight (8) people and accommodates
approximately 100 guests during the winter season. The game farm will continue as is until
the year 2012, unless the game farm owner and the surface right owner, Samancor, extend
the lease arrangements.
The farms Olivepan 282 and Gama 283 will continue as partly used for cattle farming and
unused.
4.3.2

Socio-economy

The socio-economic aspects of the alternatives will be discussed in terms of employment
and subsequent socio-economic repercussions with respect to tourism (game farms)
compared with that of mining.
4.3.2.1

Tourism / Game farming

The existing tourism initiative currently employs eight (8) people, and provides does not
provide significant goods and services to secondary industries. The value of a game farm in
the Kalahari is less than that of similar game farms in the Lowveld or Highveld, based on the
relatively lower carrying capacity.
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Falkena & van Hoven (1998) also calculate that farms in the Kalahari require 30 ha / Large
Stock Unit5. Table 10 indicates the areas required for a viable commercial game farm in the
Northern Cape area:
Table 10:
Requirements for a viable commercial game farm for the Northern
Cape area
LSU
Stocking rate
Size (ha)

Large farm
1000
70%
42 857

Medium
600
60%
30 000

Small
150
50%
9 000

All farms
105
50%
6295.2

Umtu
36
50%
2176.92

Thus, it is believed that the viability of a game farm in the Northern Cape, which carries only
36 LSU (if all of the farm Umtu is used for conservation purposes), which creates eight (8)
direct and six (6) indirect jobs and attracts 100 guests / year only, is a less worthwhile land
use than pursuing manganese mining for a minimum of 30 years. Following mining activities
the area can be returned to game farming use.
Furthermore, Falkena & van Hoven (1998) calculate that the local tourist industry directly
employs about 600 000 people, while its multiplier effect in related industries (e.g. food and
beverage suppliers, fuel and electricity suppliers, and wholesalers) adds an additional
500 000 jobs (Falkena & van Hoven, 1998). If the ratio of 6:5 of direct: indirect were applied
to the Kalahari for example, we find that for the eight (8) people employed on the game farm,
equates to roughly six (6) people employed in associated industries, which does not compare
favourably to the approximately 800 permanent jobs created by the mine for at least the next
30 years.
4.3.2.2

Economic profitability of a game / cattle farm

Regarding the profitability of game farming, please note the following points, as taken from
Falkena & van Hoven (1998), based on grazing principles and extrapolated to game farms:
•

The total value of agricultural output per hectare (ha) is $69,3 in sub-Saharan Africa
compared with a world average of $266 per hectare and European average of $1026,4
per hectare;

•

Deregulation of the agricultural sector;

•

The agricultural sector lost its political power base in Parliament after South Africa
became a full democracy in 1994;

•

The influence of global warming on the climate emphasised the cyclical and sometimes
unpredictable occurrence of extreme dry and wet periods, which negatively impacts on
agriculture;

•

Stock losses owing to theft have increased dramatically during the past two decades;

•

Bush encroachment often results from overgrazing (which, in turn, reduces the frequency
of veld fires);

•

Expensive cattle disease control.

5

Roughly the equivalent of a 450 kg cow (Ward et al. 2000)

Compiled by Strategic Environmental Focus

64

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

4.3.2.3

Final Environmental Impact Assessment Report

Mining

The proposed mine, will employ 877 people at the central office, mine and smelter during the
operational phase for a minimum period of approximately 30 years, which is over and above
the more than 1000 temporary and contract positions created during the construction phase.
As there is no current or potential substitute for manganese in steelmaking industry,
manganese market related trends should follow that of the steel market closely, which is
expected to grow (Refer to Section 2).
It is expected that 95 % of the alloy will be exported, as only Mittal Steel and Highveld Steel
are significant local markets. There are in excess of 700 Steel producers world wide
producing a total of 1.02 billion tons of steel in total, all of which require approximately seven
(7) kg manganese per ton of steel (KR, 2006). The importance of this manganese to the
world-wide steel industry weighs heavily against the no-go alternative. In addition, given that
the KMF is the largest manganese ore body in the world, it is inevitable that the mineral will
be mined as it is an essential ingredient in the steel making process.

4.3.3

Terrestrial and Aquatic Ecology

The existing game farm does protect and promote the conservation of the natural
environment, which will not be the case in the event that the proposed mine is approved.
However, please refer to section 4.3.2.2 regarding long-term viability of game ranches within
the Northern Cape.
With the implementation of the proposed development, there is a potential impact on aquatic
ecology through the hardening of the catchment area, acceleration of runoff, sedimentation
and water pollution. The terrestrial ecology will be impacted upon by the removal of
vegetation and destruction of habitat and the establishment of mine and plant infrastructure.
If no development were to continue, the status quo would apply and no damage would
accrue to the environment. Simultaneously, if the development is not approved, the area will
not be benefited by job creation and the demand for manganese for use in the production of
steel will remain. This may have a negative effect on the economy of South Africa and the
steel industry as a whole, as the price of manganese will be inflated by the deficit.
It must be added, however, that the mine intends to effect continuous rehabilitation, on all
areas where vegetation is cleared as well as on mine residue deposits, including the tailings
storage facility. The bulk of the tailings will be used underground as backfill, thereby limiting
the aboveground footprint.

4.3.4

Heritage and Cultural Resources

In the event that the mine does not proceed, the heritage resources will remain as is, lacking
protection and preservation. However, if the mine is approved, the heritage resources will be
protected through the demarcation of no-go zones and fencing off of graves.
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5

APPROACH TO THE PROJECT

5.1

LEGAL REQUIREMENTS

The aim of this component of the report is to provide a brief overview of the pertinent policies
as well as legal and administrative requirements applicable to the proposed development.
5.1.1

Environmental Impact Assessment Requirements

Constitution of South Africa
The mandate and directives for sustainable and participative local government are embodied
in the 1996 Constitution of the Republic of South Africa. Chapter 2 of the Constitution states
that everyone has the right to:
(a)

an environment that is not harmful to their health or well-being

(b)

have the environment protected, through reasonable legislative and other measures
that
(i) Prevent pollution and degradation;
(ii) Promote conservation; and
(iii) Secure ecologically sustainable development and the use of natural resources
while promoting justifiable economic and social development.

Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002)
Mining operations require environmental authorisation from the DME for a Mining Right
application in terms of Section 22 of the MPRDA. The following issues require consideration
whilst compiling the EIA:
•

The objects of the MPRDA include giving effect to Section 24 of the Constitution by
ensuring that the Nation’s mineral and petroleum resources are developed in an orderly
and ecologically sustainable manner while promoting justifiable social and economic
development. (Section 2(h) of the MPRDA)

•

Any prospecting or mining operation must be conducted in accordance with generally
accepted principles of sustainable development by integrating social, economic, and
environmental factors into the planning and implementation of mining projects, in order to
ensure that exploitation of mineral resources serves present and future generations.
(Section 37 (2) of the MPRDA)

•

The principles set out in Section 2 of the National Environmental Management Act, 1998
(Act No. 107 of 1998) (NEMA) serve as guidelines for the interpretation, administration
and implementation of the environmental requirements of the MPRDA (Section 37 (1) (b)
of the MPRDA),

•

Section 38(1) (a) of the MPRDA requires that effect be given to the general objectives of
integrated environmental management laid down in the NEMA. Integrated environmental
management (IEM) is a philosophy, which prescribes a code of practice for ensuring that
environmental considerations are fully integrated into all stages of the development
process in order to achieve a desirable balance between conservation and development.
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•

The required determination of a quantum of the financial provision as referred to in
regulation 54 of the MPRDA, does not detract from the need for the environmental
management programme to identify all the environmental costs necessary to evaluate the
achievement of the sustainable development objectives of the MPRDA. The
Environmental Management Programme is, therefore, not merely a rehabilitation plan
that identifies a quantum for financial provision, but rather a comprehensive programme
that identifies all the costs necessary to inform the evaluation of the planning and
implementation of a mining project.

•

The environmental management programme to be submitted is not limited to but must
inter alia include the requirements of regulation 51 of the MPRDA. For instance, where
regulation 51 (a) (ii) refers to the management of identified environmental impacts, and
regulation 51 (b) (ii) refers to measures for the prevention, management and remediation
of each environmental impact, these clearly must be understood in the context of the
NEMA where the general objectives of IEM include ensuring that the effects of activities
on the environment receive adequate consideration before actions are taken in
connection with them. This clearly requires a description of the mining project that lists
each activity pertaining to the mining project, in order that each such activity can be
assessed.

National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998)
NEMA serves as a framework and provides general principles and guidelines, which must be
adhered to. In accordance with NEMA’s principles, development must be socially,
environmentally and economically sustainable. Sustainable is defined as “A programme to
change the process of economic development so that it ensures a basic quality of life for all
people, and protects the ecosystems and community systems that make life possible and
worthwhile” (DEAT, 1999).
NEMA contains two Key Concepts:
•

The concept of needs, in particular the essential needs of the world's poor, to which
overriding priority should be given, and

•

The idea of limitations imposed by the state of technology and social organisation on the
environment's ability to meet present and future needs.

(4) (a)

Sustainable development requires the consideration of all relevant factors
including the following:
(i)

Disturbance of ecosystems and loss of biological diversity are avoided, or
where they cannot be altogether avoided, are minimised and remedied;

(ii)

Pollution and degradation of the environment are avoided, or, where they
cannot be altogether avoided, are minimised and remedied;

(iii) Disturbance of landscapes and sites that constitute the nation’s cultural
heritage is avoided or where it cannot be altogether avoided, is minimised
and remedied;
(iv) Waste is avoided or where it cannot be altogether avoided, minimised and reused or recycled where possible and otherwise disposed of in a responsible
manner;
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Use and exploitation of non-renewable natural resources is responsible,
equitable and considers the consequences of the depletion of the resource;
and

(vi) Development, use and exploitation of renewable resources and the
ecosystems, of which they are part, do not exceed the level or ‘critical limits’
beyond which their integrity is jeopardised.
The proposed development involves the following listed activities as stipulated in the EIA
regulations as promulgated in terms of the NEMA:
Government Notice Regulation 386 of 2006:
According to the list of activities identified in terms of sections 24 and 24d of the National
Environmental Management Act, 1998 (R 386, 21 April 2006), the proposed development
constitutes the following listed activities, which must undergo a Basic Assessment:
1 (b)

the above ground storage of 1000 tons or more but less than 100 000 tons of ore
(ROM stockpile – storage will be in silo’s);

1(k)

the bulk transportation of sewage and water, including storm water, in pipelines with
(i)

an internal diameter of 0.36 m or more;

(ii)

a peak throughput of 120 litres per second or more.

1 (n)

the off-stream storage of water including dams, and reservoirs, with a capacity of
50 000 cubic metres or more; (Return water dams)

1 (s)

the treatment of effluent, wastewater or sewage with an annual throughput capacity
of more than 2000 cubic metres but less than 15 000 cubic metres;

(7)

The above ground storage of a dangerous good, including petrol, diesel, liquid
petroleum gas or paraffin, in containers with a combined capacity of more than 30
cubic metres but less than 1000 cubic metres at any one location or site.

15

The construction of a road that is wider than 4 metres or that has a reserve wider
than 6 metres, excluding roads that fall within the ambit of another listed activity or
which are access roads of less than 30 metres long.

Government Notice Regulation 387 of 2006:
1.

The construction of facilities of infrastructure, including associated structures or
infrastructure, for:(g)

the use, recycling, handling, treatment, storage or final disposal of hazardous
waste; (tailings dam)

(h)

the manufacturing, storage or testing of explosives, including ammunition, but
excluding licensed retail outlets and the legal end use of such explosives.

(p): the treatment of effluent, wastewater or sewage with an annual throughput
capacity of 15 000 cubic metres or more
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(s): rail transportation, excluding railway lines and sidings in industrial areas and
underground railway lines in mines, but including –
(i)

railway lines;

(ii)

stations; or

(iii)

shunting yards.

2.:

Any development activity, including associated structures and infrastructure, where
the total area of the developed area is, or is intended to be, 20 hectares or more

7.

Reconnaissance, exploration, production and mining as provided for in the Mineral
and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002), as
amended in respect of such permits and rights.

National Environmental Management Act: Air Quality Act (AQA), 2004 (Act No. 39 of
2004)
The AQA was promulgated with the intention to minimise atmospheric pollution, with specific
attention to industrial emitters. However, the scheduled processes as described in the Air
Pollution Prevention Act, 1965 (Act No. 45 of 1965) remain applicable as the regulations
associated with the AQA are currently being formulated. The ambient air quality standards
have been set in the AQA, as advised by the publication of South African National Standard
(SANS) 2005. Ambient air quality-Limits for common pollutants. SANS 1929:2005. The
relevant standards are given below.
Kalahari Resources must undertake an application for environmental authorisation in terms
of the Air Pollution Prevention Act (APPA), 1965 (Act No. 45 of 1965). The relevant activity
falls under the Second Schedule of the Act and requires authorisation from the Chief Air
Pollution and Control Officer (CAPCO):
53.
Manganese processes: That is to say, processes in which manganese or its alloys
or any compound of manganese is made by dry methods giving rise to noxious or
offensive gases.

5.1.2

Legal Requirements for the Associated Infrastructure

It should be noted that the environmental authorisation process for the associated
infrastructure constitute separate applications to the relevant authorising bodies and
therefore do not form part of the mining right application for which this EIA and EMP was
compiled. Table 11 summarises the role players and legal requirements for the associated
infrastructure.
Electricity
Eskom must undertake an application for environmental authorisation in terms of the NEMA.
The application is a Scoping and EIA process which falls under the ambit of Government
Notice R387 of the NEMA (2006):
1
The construction of facilities or infrastructure, including associated structures or
infrastructure, for:
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the generation of electricity where:
(i) The electricity output is 20 megawatts or more; or
(ii) The elements of the facility cover a combined area in excess of 1 hectare.
the transmission and distribution of above ground electricity with a capacity of
120 kilovolts or more.

Northern Cape DTEC is the relevant authorising body. Furthermore, Eskom must undertake
a Heritage Impact Assessment (HIA) for consideration by the South African Heritage
Resources Agency (SAHRA) as per the National Heritage Act, 1999 (Act No. 25 of 1999):
38(1) (a)
the construction of a road, wall, powerline, pipeline, canal or other similar form
of linear development or barrier exceeding 300m in length.
Pipeline and water use
Kalahari Resources is not required to undertake application in terms of NEMA as the pipeline
will have an internal diameter less than 0.36 m and a peak throughput less than 120 litres per
second, which means that the pipeline does not fall within the ambit of listed activities as
defined by the NEMA. However, linear developments exceeding 300 m require a heritage
impact assessment as defined by the NHRA.
Kalahari Resources must also undertake an application for water use licences in terms of the
National Water Act, 1998 (Act No. 36 of 1998). Please refer to Section 5.1.3 for details of the
listed activities that are prescribed for such activities.
Access roads
Kalahari Resources will utilise existing roads, and thus it does not require authorisation in
terms of the NEMA for the creation of new roads.
Railway
Kalahari Resources must undertake an application for environmental authorisation in terms
of the NEMA. The application is a Scoping and EIA process which falls under the ambit of
Government Notice R387 of the NEMA (2006):
1
The construction of facilities or infrastructure, including associated structures or
infrastructure, for:
(s)
rail transportation, excluding railway lines and sidings in industrial area and
underground railway lines in mines, but including:
(i) Railway lines;
(ii) Stations; or
(iii) Shunting yards.
Northern Cape DTEC is the relevant authorising body. Furthermore, Eskom must undertake
a Heritage Impact Assessment (HIA) for consideration by the SAHRA in terms of the National
Heritage Act, 1999 (Act No. 25 of 1999):
38(1) (a)
the construction of a road, wall, powerline, pipeline, canal or other similar form
of linear development or barrier exceeding 300m in length.

Compiled by Strategic Environmental Focus

70

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Smelter
Kalahari Resources must undertake an application for environmental authorisation in terms
of the NEMA. The application is a Scoping and EIA process which falls under the ambit of
Government Notice R387 of the NEMA (2006):
1
The construction of facilities or infrastructure, including associated structures or
infrastructure, for:
(e)
any process or activity which requires a permit or licence in terms of
legislation governing the generation of release of emissions, pollution, effluent
or waste and which is not identified in Government Notice R386 of the NEMA
(2006).
Kalahari Resources must undertake an application for environmental authorisation in terms
of the Air Pollution Prevention Act (APPA), 1965 (Act No. 45 of 1965). The relevant activity
falls under the Second Schedule of the Act and requires authorisation from the Chief Air
Pollution and Control Officer (CAPCO):
53.
Manganese processes: That is to say, processes in which manganese or its alloys
or any compound of manganese is made by dry methods giving rise to noxious or
offensive gases.
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Summary of Role players and Legal Requirements for the Associated Infrastructure

PROCESS

APPLICANT
ASSOCIATED
INFRASTRUCTURE

POWER LINE

Eskom

APPLICATION
TYPE AND
RELEVANT
LEGAL PROCESS

LISTED
ACTIVITIES

NEMA:

1 (a)

Scoping / EIA

1 (l)

NHRA

38 (1) (a)

REGULATORS/

STATUS OF
APPLICATION

AUTHORISING
BODIES

DTEC
Not initiated
SAHRA

PIPELINE

Kalahari
Resources

HIA - NHRA

38 (1) (a)

Not initiated

SAHRA

ACCESS ROUTES

Kalahari
Resources

None required

None required

na

na

RAILWAY LINE

Kalahari
Resources

NEMA:
Scoping / EIA
NHRA
NEMA:

SMELTER

Kalahari
Resources

Scoping / EIA

Not initiated

NEM: APA

DTEC

38 (1) (a)

SAHRA

1 (e)

Eastern Cape
Environmental
Department

Not initiated
APPA
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Other Legal Requirements

The following list of legislation applies to the proposed development:
National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004)
The purpose of the Biodiversity Act is to provide for the management and conservation of
South Africa’s biodiversity within the framework of the NEMA and the protection of species
and ecosystems that warrant national protection. As part of its implementation strategy, the
National Spatial Biodiversity Assessment was developed.
National Spatial Biodiversity Assessment
The National Spatial Biodiversity Assessment (NSBA): 2004 (2005) classifies areas as
worthy of protection based on its biophysical characteristics, which are ranked according to
priority levels. The approach used for biodiversity planning is systematic and entails the
following three key principles:
•

The need to conserve a representative sample of biodiversity pattern, such as species
and habitats (the principle of representation);

•

The need to conserve the ecological and evolutionary processes that allow biodiversity to
persist over time (the principle of persistence); and

•

The need to set quantitative biodiversity targets that quantifies the degree of conservation
required for each biodiversity feature in order to maintain functioning landscapes and
seascapes.

An important feature of this is the concentration on the conservation of the ecosystems as
opposed to that of individual species. If the ecosystem is conserved, the individual species
will also be included.
National Water Act (NWA), 1998 (Act No. 36 of 1998)
The National Water Act (NWA) guides the management of water in South Africa as a
common resource. The Act aims to regulate the use of water and activities, which may
impact on water resources through the categorisation of ‘listed water uses’ encompassing
water extraction, flow attenuation within catchments as well as the potential contamination of
water resources, where DWAF is the administering body in this regard.
In terms of the proposed development, Section 21 of the National Water Act defines the
listed activities for the use of water as follows:
21 (b)
21 (c)
21 (e)
21 (f)
21 (g)
21 (i)
21 (j)

storing water
impeding or directing the flow of water in a water course
engaging in a controlled activity identified as such in section 37(1) or declared under
section 38(1)
discharging waste or water containing waste into a water resource through a pipe,
canal, sewer, sea outfall or other conduit
disposing of waste in a manner which may detrimentally impact on a water resource
altering the bed, banks, course or characteristics of a watercourse
using water for recreational purposes
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(a)

irrigation of any land with waste or water containing waste generated through
any industrial activity or by a water work
The Minister may, by notice in the Gazette, in general or specifically, declare an
activity to be a controlled activity

Government Notice Regulation No. 1191 in terms of Section 39 of the National Water Act
states the following:
1.8.

(1) A person who uses water in terms of this authorisation must submit a registration
form obtained from the Department for the registration of the water use before
commencement of:
(b)
storing more than 10 000 cubic metres of water.

National Heritage Resources Act, 1999 (Act No. 25 of 1999)
The National Heritage Resources Act (NHRA) legislates the necessity for cultural and
heritage impact assessment in areas earmarked for development, which exceed 0.5 ha or
linear development exceeding 300 metres in length. The Act makes provision for the
potential destruction to existing sites, pending the archaeologist’s recommendations through
permitting procedures. Permits are administered by the South African Heritage Resources
Agency (SAHRA).
National Forest Act, 1998 (Act No. 84 of 1998)
The trees Acacia erioloba (commonly known as Camel Thorn or Kameel Doring), Acacia
haematoxylon (commonly known as Grey Camel Thorn) and Boscia albitrunca (commonly
known as Shepherd’s tree) are protected in terms of Section 21 of the National Forest Act,
1998 (Act No. 84 of 1998). According to Section 15 of the above-mentioned Act, protected
trees cannot be cut, destroyed, damaged or removed without a permit granted by the
Minister of the Department of Water Affairs and Forestry (DWAF).
Protected species – Provincial Ordinances
Provincial ordinances were developed to protected particular plant species within specific
provinces. The protection of these species is enforced through permitting requirements
associated with provincial lists of protected species. Permits are administered by the
Provincial Departments of Environmental Affairs, in this case the Northern Cape DTEC.
Refer to the list of protected species in the Ecological Assessment.
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Summary of other legal requirements / permits required

APPLICANT

APPLICATION TYPE
AND RELEVANT LEGAL
PROCESS

LISTED ACTIVITIES
LEGISLATION

STATUS OF
APPLICATION

REGULATORS/
AUTHORISING
BODIES

National Forest Act

REMOVAL OF
PROTECTED TREES

Kalahari Resources

WATER USES

Kalahari Resources

Water Use Licences

PROTECTED SPECIES

Kalahari Resources

Permit application

Not Initiated

DWAF

NWA

Not Initiated

DWAF

Provincial Ordinances

Not Initiated

DTEC

Permit application
NWA
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Northern Cape Provincial Strategic Priorities

The following information provides a brief overview of the Northern Cape Provincial Strategic
Priorities, taken from the Social and Labour Plan (2006):
•

Job Creation - this is to be achieved through rural access roads, implementation of
preferential procurement system.

•

Investment Creation - this can be achieved through the strengthening of Small, Medium
and Micro Enterprises (SMME's) policy of affirmative procurement.

•

Rural/Urban Development - this is to be achieved through resettlement of families on
their ancestral land, promote an implementation of the five Year Strategic Policy of the
Northern Cape.

•

Infrastructure Development - this involves building, rehabilitation and maintenance of
social and economic infrastructure (e.g. school, hospitals, parks, water supply, roads,
energy.)

•

Combating Crime - this is to be achieved by enforcing code of conduct for Public
Servants, preventing gangsterism, drug and violence at schools.

•

Skills Development - this evolves skills development, training, capacity building.

•

Combating the impact of HIV/AIDS - to be achieved through a review of cost of medical
treatment
and
hospitalization,
institutional
as
home-based
care,
education/information/awareness campaigns, selected social security grants and welfare
projects/institutions, nutrition schemes.

•

Poverty Alleviation - Job Creation has an impact on poverty alleviation, infrastructure
development or investment in infrastructure and /or investment creation has an impact on
job creation.

5.2

REGULATORY REQUIREMENTS

5.2.1

Authority Consultation

Authority consultation plays an integral role in the EIA process. The authorities guide the
process through highlighting the necessary legislative requirements and key areas of
concern.
The following authority meetings took place:
•

1st December 2005 (Kimberley DME) – basic introduction to the project;

•

25th January 2007 (Kimberley DME) – discussion regarding timeframes associated with
the environmental authorisation process; and

•

26th & 27th February 2007 – authorities site visit and presentation regarding key findings
of the EIA process, to date.

The minutes of the above meetings are included in Appendix 1.
5.2.2

Application in terms of MPRDA and associated Regulations

Figure 16 depicts the environmental authorisation process as legislated in terms of the
MPRDA with the associated timeframes.
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Figure 16: Environmental authorisation process for a mining right application in
terms of the MPRDA
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ENVIRONMENTAL IMPACT ASSESSMENT PROCESS

This EIA Report uses the Scoping Report as a basis for the key issues and concerns that
were identified. It includes the results of the specialist studies, a full assessment of the
impacts, associated mitigation measures and proposed alternatives.
5.3.1

Scoping Phase

The scoping phase of the process was structured in order to ensure that it guided the EIA
phase of the environmental authorisation process (Refer to Figure 1). The scoping phase
aligns the terms of reference for the EIA, identifying all environmental issues, which requiring
further investigation.
The Scoping phase fulfilled the following objectives:
•

Effectively identify and notify all IAPs of KR’s intention to construct a new manganese
mine;

•

Ensure that all concerns and issues of IAPs are taken into account during the EIA stage
of the process;

•

Provide sufficient information to all IAPs to ensure that they can effectively participate in
the EIA Process;

•

Focus the EIA on specific issues, which are important for the decision makers, thereby
reducing the potential for any delays as a result of requests for additional information;
and

•

Develop the necessary terms of reference for all specialist studies to be undertaken as
part of the EIA.

5.3.2

Authority Comments on the Final Environmental Scoping Report

None received to date. An authorities meeting was held at the Northern Cape DME on the
25th January 2007. The DME indicated that SEF should proceed with the submission of the
EIA (Refer to Appendix 1 for a copy of the minutes).
5.3.3

EIA Report

The EIA Report expands on the key issues and concerns identified during the Scoping phase
and incorporates the authorities’ comments on the Scoping Report. Additional specialist
investigations were conducted and included in the EIA Report. The specialist studies
assisted with the assessment of anticipated impacts as identified in the Scoping Phase and
highlighted the key areas of concern as well as necessary mitigation measures. Mitigation
measures were provided for each impact. Where, applicable various alternatives were
evaluated. The Environmental Assessment Practitioner assessed the impacts using
professional judgement and scientific evaluations, where possible.
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Specialist Studies

The following specialist studies were conducted:
•

Geotechnical Investigation (Annette Wiethoff – AGES (Africa Geo-Environmental
Services (Pty) Ltd);

•

Soils and landform (Dr Eben Verster – PedoPlan cc);

•

Terrestrial ecology Krissie Clark – SEF);

•

Surface Water and Aquatic Study (Silke Bollmohr – SEF);

•

Air Quality Assessment (Yvonne Scorgie – Airshed (Pty) Ltd);

•

Heritage Impact Assessment (Wouter Fourie – Matakoma Heritage Consultants);

•

Visual Impact Assessment (Mader van den Berg – SEF);

•

Noise Impact Assessment (John Hassall – JH Consulting);

•

Tailings Site Selection (Jones & Wagener); and

•

Social Impact Assessment (Ilse Aucamp – PTERSA and Milicent Solomons – SEF).

The specialists employed the following basic methodology:
•

Site visits;

•

Sampling, where necessary;

•

Desk top studies;

•

Assessment of baseline data;

•

Assessment of impacts;

•

Development of appropriate mitigation measures; and

•

Documentation of the findings in the form of reports.

Please refer to Appendix 3, containing the specialist reports for further details with respect to
the methodology employed by specialists.

5.4

INVESTIGATION OF BASELINE DATA

The baseline environment (or prevalent environmental status) of the study area represents
the current prevailing environmental conditions and existing levels of environmental
sensitivity, pollution or degradation prior to the proposed development. The baseline
information is therefore indicative of the current environmental status. Baseline information
was gathered through visual inspections of the site and its surroundings, desktop studies as
well as detailed specialist investigations.
The baseline description provides an indication of:
•

Current environmental conditions;

•

Current levels of disturbance / degradation; and

•

Environmental and social sensitivity / tolerance to change.
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The baseline information serves as a reference point to scientifically measure or
professionally judge the future changes to the environment based on impacts associated with
the proposed project.
5.4.1

Geo-hydrological Investigation

Africa Geo-Environmental Services (Pty) Ltd was appointed by SEF to undertake a geohydrological investigation relating to the proposed manganese mine. The study was
conducted by Annette Wiethoff. The geo-hydrological investigation entailed the following:
•

Review the existing data and perform a site description (desk study) on the geology and
geo-hydrology of the site;

•

Compile geological, geo-hydrological and hydro-chemical maps of the aquifer system that
indicates the groundwater quality in relation to the geology;

•

Create a preliminary site selection matrix for the location of mine infrastructure (first
instance) and monitoring boreholes (second instance);

•

Interpret the geo-hydrological data;

•

Determine the potential environmental impact of the mining activity; and

•

Compile a project technical report with future actions that will be required to monitor and
manage the groundwater quantity and quality.

5.4.1.1

Methodology for Groundwater Modeling

Geophysical Survey
Ground geophysics surveys were carried out on the mine property to determine an optimal
position for monitoring and site characterization boreholes. The data was required for the
conceptual and numerical groundwater models. The survey was located upstream of the
mining infrastructure to obtain background groundwater information, within the mine
infrastructure near the planned waste rock dump, tailings dam and plant areas. A borehole
was also sited in the mining area to determine the hydraulic properties of the underground
mining areas.
Two (2) of the boreholes were drilled during the 2006 campaign, 1A/480 and 1B/320, of
which neither contained water. Ground water in existing boreholes was insufficient for
hydraulic parameters testing. Hydraulic parameters for the aquifer were therefore derived
from a balanced groundwater model using literature and experience-based parameters.
Groundwater Model
A two (2) dimensional numerical model was developed for the proposed mine site. The
model covers the regional area of the Umtu, Olivepan and Gama sub-catchment. The finite
element modeling package FEFLOW (Diersch, 1988) was used for the numerical
simulations. The finite element network included 17252 elements and 13425 nodes.
Model boundaries are outlined below:
•

The model covers a total area of 354 km2 and the boundaries are formed by (Figure
17);

•

A no flow watershed to the west;
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•

A flux boundary to the south west that is perpendicular to the topographic contours;

•

A drain boundary to the south east occurs, where the non perennial stream, Gamogara, flows;

•

A topographic no-flow boundary (watershed) to the east; and

•

A watershed boundary to the north.

Figure 17:

Model zones and model catchment map (AGES, 2007)

Sources and sinks
Recharge, a source of inflow, was assumed at an average of 2 % of Mean Annual
Precipitation (MAP) at 344 mm per annum.
Model Calibration
The measured water levels from the boreholes identified in the hydro-census were used to
calibrate the values for inflow from recharge (sources and sinks), the transmissivity values
assigned to the geological units and the steady state water level information. The non-fixed
parameters were then adjusted individually until the best fit was obtained between the
measured and simulated water levels.
Conceptual Model
The groundwater model scenarios require a mine development model, which is then used to
determine inflows and groundwater impacts on the mine activity as well as the impact of the
activity on the groundwater surrounding the mine. The mine layout as indicated in Figure 53
plan was used for simulations of ground water impacts.
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The development of the mine is planned for three stages of underground mining. The stages
are related to the intersection of the ore body at depth. The initial stage is to a depth of
180 m in the first five (5) years, a depth of 250 m in the next 15 years and a final
development at 400 m in the following 20 years. Each of the underground mine areas was
simulated using the same footprint dimensions of 300 m x 400 m and 10 m high. The
underground mine will be accessed by means of a decline portal, which will be an open
structure for approximately 1/3 of its length. The decline was simulated horizontally to
intercept the geology at 50 m depth. It was simulated to be 1.2 km long, 3 m high and 3 m
wide.
Model Parameters
There are three geologies present in the model catchment. The parameters were assigned
using literature derived values (Spitz & Moreno, 1999) and experience of the groundwater
modeling team (Table 13).
Table 13:

5.4.1.2

Hydraulic Parameters (AGES, 2007)

Scenario Development

Six (6) scenarios were simulated to represent the stages of mining and to determine the
groundwater flows during those stages. The stages outlined below are conceptual:
•

Scenario 1: Steady state pre-development;

•

Scenario 2: Underground mining of 180 m depth;

•

Scenario 3: Underground mining of 250 m depth;

•

Scenario 4: Underground mining of 400 m depth;

•

Scenario 5: Decline development; and

•

Scenario 6: Contaminant transport.

5.4.1.3

Cumulative Impacts

The cumulative impact on the groundwater was evaluated, as assessment of groundwater
cannot take place in isolation of surrounding land uses and resultant impacts on the
groundwater.
5.4.2

Surface Water and Aquatic Ecology

An aquatic assessment was conducted by Silke Bollmohr of SEF during March 2006.
The purpose of this report was to:
•
•

Identify possible impacts of the proposed activity on the ecological integrity of the
associated river system; and
Provide recommendations and ecological mitigation measures to minimise the negative
impacts associated with the proposed development.
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Soils and landform

The soils and landform study was conducted by Dr Eben Verster of PedoPlan cc during
March 2006. The main objectives of this study were to:
•

Identify and classify the soil-landform resources and map them at a detailed
reconnaissance level with the aid of the existing land type data;

•

Interpret these resources in terms of suitability for agricultural and other non-agricultural
land uses;

•

Identify sensitive sites on the basis of the soil-landform factor; and

•

Assess the impact of possible development and activities on the soil-landform resources
and provide meaningful recommendations for the implementation of management and
mitigation measures and actions.

The study area was selectively traversed by vehicle in order to verify the land type
information as shown on the 1:250 000 map of 2722 Kuruman (Land Type Survey Staff,
1978). An orthophoto map with scale 1:38 000 was used as a base map. The land surface
and other relevant hillslope features were observed during the field investigation, whereas
slope classes were gleaned from the land type data. The soils were correlated with the South
African Taxonomic System (Soil Classification Working Group, 1991). Subdivision of the
landform into hillslope units was achieved by utilising the system as prescribed by the Soil
Classification Working Group (1991). The soil-landform map was digitised by SEFGIS who
also supplied the extent of each map unit.
5.4.4

Terrestrial Ecology

The Terrestrial Ecological study was conducted by Krissie Clark of SEF during December
2005. The ecological study entailed the following:
•

Vegetation survey, including plants species list of each community and alien invasive
species;

•

Red Data plants species survey and potential suitable habitat status;

•

Faunal survey of the study site;

•

Red Data faunal survey and potential suitable habitat status;

•

To provide an indication of the relative conservation importance and ecological function
of the study site in terms of vegetation and fauna (to be incorporated into a sensitivity
map);

•

To assess the impacts of the proposed activity on the ecological integrity and processes
of the study site;

•

To provide recommendations and ecological mitigation measures for the proposed
development, where ecologically viable.
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Air Quality

Yvonne Scorgie of Airshed Planning Professionals initiated the air quality study during March
2006. The air quality impact study comprised of two main components, namely, a baseline
climate and air quality assessment a simulation of the dispersion potentials of the various
atmospheric pollutants.
The methodology was as follows:
•

Description of the regional climate and site-specific atmospheric conditions impacting on
the dispersion potential of the study site based on available climatological and
meteorological information;

•

Identification of potentially sensitive receptors within the vicinity of the plant susceptible to
air quality impacts;

•

Overview of the legislation and regulatory context as it pertains to the regulation of
atmospheric emissions and air pollutant concentrations; and

•

Analysis of the baseline air quality, based on any data of importance to the study area.

5.4.5.1

Dispersion Model Selection and Population

Dispersion models compute ambient concentrations as a function of source configurations,
emission strengths and meteorological characteristics, thus providing a useful tool to
ascertain the spatial and temporal patterns in the ground level concentrations arising from
the emissions of various sources. Increasing reliance is on concentration estimates from
models as the primary basis for environmental and health impact assessments, risk
assessments and emission control requirements. It is therefore important to carefully select
a dispersion model for the specific purpose.
Type of Model
Since the topography of the area is not very complicated, it was decided to use the wellknown Industrial Source Complex Short Term model (ISCST) in the prediction of ambient
concentrations arising due to the existing and proposed operations. The ISCST model is
included in a suite of models used by the United States Environmental Protection Agency
(US EPA) for regulatory purposes (and is scheduled for replacement in November 2006 by
AERMOD).
ISCST3 (EPA, 1996) is a steady state Gaussian Plume model, which is applicable to multiple
point, area and volume sources. The model facilitates the estimation of spatial distributions
of concentrations for various averaging periods, including 1-hour, 24-hour, 1-month and
annual and period averages. It should be noted that the accuracy of ‘off the shelf’ dispersion
models improve with increased averaging periods. Major limitations of ISCST3 are the
model’s inability to include spatially varying wind fields as a result of topography and/or other
factors, and its inability to realistically simulate wind calm conditions (wind speeds less than 1
m/s). Wind speeds below 1 m/s produce unrealistically high concentrations when using the
Gaussian plume model, and therefore the US EPA recommends the limitation of all calm
wind conditions to 1 m/s. (This method of treating calms was applied in the current study to
ensure that the model was not overly conservative.)
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Numerous evaluation studies have been undertaken for the Industrial Source Complex
model in the United States, with reported model accuracy varying from application to
application. The model is most inaccurate for applications involving complex topography with
a high incidence of calm wind conditions, producing predictions within a factor of 2 to 10 of
the observed concentrations. When applied in flat or gently rolling terrain, the US EPA (EPA,
1986) considers the range of uncertainty to be -50 to 200 %. The accuracy improves with
fairly strong wind speeds and during neutral atmospheric conditions. Since no major
topographical features are located within the immediate vicinity of the study site, it is
expected that the accuracy of the predictions would be within a factor of two.
Input data types
Input data types required for the ISCST3 model include: meteorological data, source data,
and information on the nature of the receptor grid. Source and emission data inputs to the
model were given in Appendix 3. The ISCST3 requires hourly average meteorological data
as input, including wind speed, wind direction, a measure of atmospheric turbulence, ambient
air temperature and mixing height. Meteorological data from the South African Weather
Services obtained from the Kuruman weather station (located approximately 60 km from the
development site) was utilised in the simulations for the years 2001 to 2004. The mixing
height for each hour of the day was estimated from the recorded ambient temperature and
predicted solar radiation data. Daytime mixing heights were calculated with the prognostic
equations of Batchvarova & Gryning (1990), while night-time boundary layer heights were
calculated from various diagnostic approaches for stable and neutral conditions.
The dispersion of pollutants was modeled for an area covering 10 km (east-west) by 10 km
(north south) with the proposed mining operation located in the centre of the modeling
domain. Receptor points were specified at intervals of ~300 m. The ISCST3 simulates
ground-level concentrations for each of the receptor grid points.
5.4.6

Noise

The noise study was conducted by John Hassall of JH Consulting in March of 2006. The
approach to the study entailed the utilisation of sound measurements emanating from similar
manganese mines with similar equipment and operations, located in close proximity to the
site. The above-mentioned approach provided an indication of realistic noise values and
therefore allowed for confident predictions of the anticipated noise impacts associated with
the proposed manganese mine.
The extent of community response can be assessed according to national and international
standards, which take into account sociological factors as well as the estimated change in
the noise climate. The existing ambient noise levels were measured over sampling periods of
10 minutes for representative time periods during a typical week day. Two (2) positions on
the proposed site, close to the proposed fixed infrastructure were chosen as representative
of the area, which has a uniformly rural character (Figure 43 & Figure 44). At all
measurement positions, the nature of the contributions to the ambient noise and any
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identifiable noise events were noted. The equivalent continuous A-weighted sound pressure
level6, LAeq,I were measured using the ‘I’ (Impulse) dynamic response characteristic as
recommended in SANS 10103:2003 (SANS 2003), and specified in the National Noise
Regulations (DEAT, 1992). In addition, the L90 was recorded, representing the background
noise level.
5.4.7

Heritage and Cultural Resources

The Heritage Impact Assessment was conducted by Wouter Fourie of Matakoma Heritage
Consultants during March 2006. A survey of the relevant literature was conducted in
determining the heritage potential of the area. In this regard, various reports, anthropological,
topocadastral and other maps and archaeological and historical sources were consulted.
The site area was subdivided into small segments by using both natural and anthropogenic
features in the landscape. Each segment was investigated by walking across it in a number
of transects.
Sites, objects and structures identified were documented according to the general minimum
standards accepted by the archaeological profession. All sites discovered inside the study
areas were plotted on 1:50 000 maps, and their GPS co-ordinates were noted. Photographs
(35 mm) digital film, were taken of all the aspects of heritage and cultural value located on
the site.
Time was also taken to evaluate current and historic drilling activities occurring within the
mining authorisation area.
5.4.8

Visual

The Visual Impact Assessment (VIA) was undertaken by Mader van den Berg of SEF during
March 2006. The study area was informed by the zone of visual influence (ZVI) of the
project and was limited to a 10 km radius around the proposed site.
•

The site was visited in order to establish a photographic record of the site, views and
areas of particular visual quality and or value;

•

The project components and activities were described and assessed as elements that
may induce visual and landscape impacts;

•

The receiving environment was described in terms of its prevailing landscape and visual
character;

•

Landscape and visual receptors that may be affected by the proposed project were
identified and described;

•

The sensitivity of the landscape and visual receptors were assessed;

•

The severity of the landscape and visual impacts were determined;

•

The significance of the visual and landscape impacts were assessed;

•

Mitigation measures were proposed to reduce or alleviate adverse impacts; and

•

The findings of the study were documented in the form of the VIA.

6

A-weighted sound pressure level of a continuous steady sound that, within a measurement time
interval, has the same time-mean-square sound pressure as a sound under consideration, which
varies with time. Unit, decibel (dB); symbol, L {sub AeqT}. users.aol.com/inceusa/glossary.html
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A second visual impact assessment, specifically for the purposes of determining the extent
and intensity of light pollution was conducted by members of the project team on the 15th
March 2007.
5.4.9

Social

The Social Impact Assessment (SIA) was conducted by Ilse Aucamp of Ptersa during 2006
and 2007 and reviewed by Milicent Solomons of SEF during 2007. The International
Association for Impact Assessment (2003) states that SIA includes the processes of
analysing, monitoring and managing the intended and unintended social consequences, both
positive and negative, of planned interventions (policies, programmes, plans, projects) and
any social change processes invoked by these interventions. Its primary purpose is to bring
about a more sustainable and equitable biophysical and human environment. The Interorganizational Committee on Principles and Guidelines for Social Impact Assessment
(2003:231) defines SIA in terms of efforts to assess, appraise or estimate, in advance, the
social consequences likely to follow from proposed actions.
For the purpose of the SIA, the following categories were investigated:
•

Health and social well-being;

•

Quality of the living environment;

•

Economic impacts and material well-being;

•

Cultural impacts;

•

Family and community impacts;

•

Institutional, legal, political and equity impacts; and

•

Gender impacts.

Relevant criteria for selecting significant social impacts include the following:
•

Probability of the event occurring;

•

Number of people that will be affected;

•

Duration of the impact;

•

Value of benefits or costs to the impacted group;

•

Extent to which identified social impacts are reversible or can be mitigated;

•

Likelihood that an identified impact will lead to secondary or cumulative impacts;

•

Relevance for present and future policy decisions;

•

Uncertainty over possible effects; and

•

Presence or absence of controversy over the issue.

The following methodology was used:
•

Necessary demographic data was obtained from Statistics South Africa;

•

A scoping exercise consisting of an initial site visit and information search was conducted
to identify and contact stake holders. Stake holders included town councils, community
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representatives, political leaders, representatives of the mining industry, tourism groups,
land owners, parks boards and agricultural groups amongst others;
•

The initial site visit was followed up with a longer period of field work to obtain additional
information and communicate with key stakeholders;

•

Information was obtained via focus groups, formal and informal interviews, participatory
rural appraisal, observation, the internet and literature reviews. Minutes and notes were
kept of all interviews and focus groups;

•

An interview schedule was utilised instead of formal questionnaires. An interview
schedule consists of a list of topics to be covered, but it is not as structured as an
interview. It provides respondents with freedom to elaborate on their views;

•

The SIA focussed on current conditions, providing baseline data. Each category
discussed the current state of affairs, but also investigated the possible impacts that are
likely to occur in future and recommendations to ameliorate the impacts were made;

•

The SIA had a participatory focus. This implies that the SIA focused strongly on including
the local community and key stakeholders; and

•

The findings of the public participation process and Social and Labour Plan fed into the
SIA.

5.4.10 Tailings Site Selection
Jones and Wagener (J&W) will assist with the technical requirements for the optimal location
of the tailings dam. This will involve a Safety and Environmental Classification in accordance
with SANS 10286 Code of Practice for Mine Residue Deposits; a Conceptual Design in
accordance with relevant legislation, particularly the MPRDA, NWA (including GN704) and
SANS 10286 and a Preliminary Geotechnical Investigation site to identify the soils, geology,
subsurface features and potential construction materials.
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IMPACT ASSESSMENT

The results of the specialist studies were analysed and interpreted in order to assess the
potential impacts, which the proposed development may inflict on bio-physical and social
systems, devise potential alternatives with respect to selected activities and the development
of necessary mitigation measures in order to minimise negative impacts and optimise
positive impacts. The specialist recommendations were also incorporated into the
Environmental Management Programme (Section 11). The activities were described in the
project description were assessed in terms of direct, indirect as well as cumulative impacts,
where possible.
5.5.1

Specialist Impact Identification and Assessment

The specialists specifically differentiated between the environmental impacts associated with
the construction, operation and maintenance of the proposed mine. As far as possible, the
specialists were required to quantify the suite of potential environmental impacts identified in
their studies and assess the significance of the impacts. Each impact was assessed and
rated. For the purposes of this scoping process, the term ‘assessment’ refers to “the process
of collecting, organising, analysing, interpreting and communicating data relevant to some
decisions” (Stauth et al., 1993). The assessment of the data was, where possible, based on
accepted scientific techniques, failing which, the specialists made judgements based on their
professional expertise and experience.
5.5.2

Assessment Criteria

The criteria for the description and assessment of environmental impacts were drawn from
the EIA Regulations, published by the Department of Environmental Affairs and Tourism
(April 1998) in terms of the NEMA.
The level of detail as depicted in the EIA regulations was fine tuned by assigning specific
values to each impact. In order to establish a coherent framework within which all impacts
could be objectively assessed, it was necessary to establish a rating system, which was
applied consistently to all the criteria. For such purposes each aspect was assigned a value
(Refer to Figure 18), ranging from one (1) to five (5), depending on its definition. This
assessment is a relative evaluation within the context of all the activities and the other
impacts within the framework of the project.
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An explanation of the impact assessment criteria is defined below.
5.5.2.1

Extent

The physical and spatial scale of the impact is classified as:
a) Footprint
The impacted area extends only as far as the activity, such as footprint occurring within the
total site area.
b) Site
The impact could affect the whole, or a significant portion of the site.
c) Regional
The impact could affect the area including the neighbouring farms, the transport routes and
the adjoining towns.
d) National
The impact could have an effect that expands throughout the country (South Africa).
e) International
Where the impact has international ramifications that extend beyond the boundaries of South
Africa
5.5.2.2

Duration

The lifetime of the impact, that is measured in relation to the lifetime of the proposed
development.
a) Short term
The impact will either disappear with mitigation or will be mitigated through a natural process
in a period shorter than that of the construction phase.
b) Short to Medium term
The impact will be relevant through to the end of a construction phase (1.5 years)
c) Medium term
The impact will last up to the end of the development phases, where after it will be entirely
negated.
d) Long term
The impact will continue or last for the entire operational lifetime i.e. exceed 30 years of the
development, but will be mitigated by direct human action or by natural processes thereafter.
e) Permanent
This is the only class of impact, which will be non-transitory. Mitigation either by man or
natural process will not occur in such a way or in such a time span that the impact can be
considered transient.
5.5.2.3

Intensity

The intensity of the impact is considered by examining whether the impact is destructive or
benign, whether it destroys the impacted environment, alters its functioning, or slightly alters
the environment itself. The intensity is rated as:
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a) Low
The impact alters the affected environment in such a way that the natural processes or
functions are not affected.
b) Medium
The affected environment is altered, but functions and processes continue, albeit in a
modified way.
c) High
Function or process of the affected environment is disturbed to the extent where it
temporarily or permanently ceases.
5.5.2.4

Probability

This describes the likelihood of the impacts actually occurring. The impact may occur for any
length of time during the life cycle of the activity, and not at any given time. The classes are
rated as follows:
a) Improbable
The possibility of the impact occurring is none, due either to the circumstances, design or
experience. The chance of this impact occurring is zero (0 %).
b) Possible
The possibility of the impact occurring is very low, due either to the circumstances, design or
experience. The chances of this impact occurring is defined as 25 %.
c) Likely
There is a possibility that the impact will occur to the extent that provisions must therefore be
made. The chances of this impact occurring is defined as 50 %.
d) Highly Likely
It is most likely that the impacts will occur at some stage of the development. Plans must be
drawn up before carrying out the activity. The chances of this impact occurring is defined as
75 %.
e) Definite
The impact will take place regardless of any prevention plans, and only mitigation actions or
contingency plans to contain the effect can be relied on. The chance of this impact occurring
is defined as 100 %.
5.5.3

Mitigation

The impacts that are generated by the development can be minimised if measures are
implemented in order to reduce the impacts. The mitigation measures ensure that the
development considers the environment and the predicted impacts in order to minimise
impacts and achieve sustainable development.
5.5.3.1

Determination of Significance – Without Mitigation

Significance is determined through a synthesis of impact characteristics as described in the
above paragraphs. It provides an indication of the importance of the impact in terms of both
tangible and intangible characteristics. The significance of the impact “without mitigation” is
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the prime determinant of the nature and degree of mitigation required. Where the impact is
positive, significance is noted as “positive”. Significance is rated on the following scale:
a) No significance
The impact is not substantial and does not require any mitigation action.
b) Low
The impact is of little importance, but may require limited mitigation.
c) Medium
The impact is of importance and is therefore considered to have a negative impact.
Mitigation is required to reduce the negative impacts to acceptable levels.
d) High
The impact is of major importance. Failure to mitigate, with the objective of reducing the
impact to acceptable levels, could render the entire development option or entire project
proposal unacceptable. Mitigation is therefore essential.
5.5.3.2

Determination of Significance – With Mitigation

Determination of significance refers to the foreseeable significance of the impact after the
successful implementation of the necessary mitigation measures. Significance with mitigation
is rated on the following scale:
a) No significance
The impact will be mitigated to the point where it is regarded as insubstantial.
b) Low
The impact will be mitigated to the point where it is of limited importance.
c) Low to medium
The impact is of importance, however, through the implementation of the correct mitigation
measures such potential impacts can be reduced to acceptable levels.
d) Medium
Notwithstanding the successful implementation of the mitigation measures, to reduce the
negative impacts to acceptable levels, the negative impact will remain of significance.
However, taken within the overall context of the project, the persistent impact does not
constitute a fatal flaw.
e) Medium to high
The impact is of major importance but through the implementation of the correct mitigation
measures, the negative impacts will be reduced to acceptable levels.
f) High
The impact is of major importance. Mitigation of the impact is not possible on a cost-effective
basis. The impact is regarded as high importance and taken within the overall context of the
project, is regarded as a fatal flaw. An impact regarded as high significance, after mitigation
could render the entire development option or entire project proposal unacceptable.
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Assessment Weighting

Each aspect within an impact description was assigned a series of quantitative criteria. Such
criteria are likely to differ during the different stages of the project’s life cycle. In order to
establish a defined base upon which it becomes feasible to make an informed decision, it
was necessary to weigh and rank all the criteria.
5.5.4.1

Ranking, Weighting and Scaling

For each impact under scrutiny, a scaled weighting factor is attached to each respective
impact (refer to Figure 18). The purpose of assigning such weights serve to highlight those
aspects considered the most critical to the various stakeholders and ensure that each
specialist’s element of bias is taken into account. The weighting factor also provides a means
whereby the impact assessor can successfully deal with the complexities that exist between
the different impacts and associated aspect criteria.
Simply, such a weighting factor is indicative of the importance of the impact in terms of the
potential effect that it could have on the surrounding environment. Therefore, the aspects
considered to have a relatively high value will score a relatively higher weighting than that
which is of lower importance.

Figure 18:
5.5.4.2

Description of assessment parameters with its respective weighting

Identifying the Potential Impacts Without Mitigation Measures

(WOM)

Following the assignment of the necessary weights to the respective aspects, criteria are
summed and multiplied by their assigned weightings, resulting in a value for each impact
(prior to the implementation of mitigation measures).
Equation 1:
Significance Rating (WOM) = (Extent + Intensity + Duration + Probability) x Weighting Factor
5.5.4.3

Identifying the Potential Impacts With Mitigation Measures (WM)

In order to gain a comprehensive understanding of the overall significance of the impact,
after implementation of the mitigation measures, it was necessary to re-evaluate the impact.
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Mitigation Efficiency (ME)
The most effective means of deriving a quantitative value of mitigated impacts is to assign
each significance rating value (WOM) a mitigation effectiveness (ME) rating (refer to
Figure 18). The allocation of such a rating is a measure of the efficiency and effectiveness,
as identified through professional experience and empirical evidence of how effectively the
proposed mitigation measures will manage the impact.
Thus, the lower the assigned value the greater the effectiveness of the proposed mitigation
measures and subsequently, the lower the impacts with mitigation.
Equation 2:
Significance Rating (WM) = Significance Rating (WOM) x Mitigation Efficiency
or WM = WOM x ME
Significance Following Mitigation (SFM)
The significance of the impact after the mitigation measures are taken into consideration.
The efficiency of the mitigation measure determines the significance of the impact. The level
of impact is therefore seen in its entirety with all considerations taken into account.
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LIMITATIONS & ASSUMPTIONS

The EIA is multi disciplinary process, which was informed by the applicant, engineers and
specialists. It is therefore necessary to assume that the information provided by the project
team is accurate and true.
5.6.1

Information Pertaining to the Infrastructure

The EIA Report accounts for the environmental impacts associated with the study area as
defined by the proposed Kalahari Manganese Mine.
5.6.2

Geo-hydrological Investigation

•

Boreholes drilled for site characterisation drilling were not tested for hydraulic parameters
owing to a lack of water present in these boreholes. Hydraulic parameters for the aquifer
were derived from a balanced groundwater model using literature and experience based
parameters.

•

The impacts of the mining activity on the groundwater have therefore been simulated
using limited input information and the accuracy of the impact and predicted inflows were
therefore limited and should not be used to plan dewatering activities, the installation of
dewatering pumps and infrastructure.

•

The impact of the seepage from a slimes dam has also not been sufficiently quantified,
thus the potential impact on the environment was interpreted conservatively.

•

The model therefore represents a conceptual simulation of predicted impacts.

During modeling the following assumptions were made:
•

Recharge, a source of inflow, was assumed at an average of 2 % of MAP at 344 mm per
annum;

•

An assumption was made that all the rainfall into the slimes dam is available for seepage.
This volume accounts to 200 m3/d with a flux of 1.0E-03 m/d;

•

A conservative assumption was made that the leachate from seepage is at a constant
concentration (Total Dissolved Solids (TDS)) of 1000 mg/L;

•

Porosity is assumed to be 0.03 or 3 %.

The study assumed that the development of the mine is planned for three (3) stages of
underground mining. The stages are related to the intersection of the ore body at depth. The
initial stage is to a depth of 180 m in the first five (5) years, a depth of 250 m in the next 15
years and a final development at 400 m in the following 20 years. Each of the underground
mine areas were simulated to have footprint dimensions of 300 m x 400 m and 10 m high.
The underground mine will be accessed by means of a decline portal, which will be an open
structure for approximately 1/3 of its length. The decline was simulated horizontally to
intercept the geology at 50 m depth. It was simulated to be 1.2 km long, 3 m high and 3 m
wide.
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Surface water and Aquatic study

There were no limitations noted that adversely affected the results of the study.
5.6.4

Ecological Study

In order to obtain a comprehensive understanding of the dynamics of communities and the
status of endemic, rare or threatened species in an area, vegetation and faunal studies
should ideally be replicated over several seasons and over a number of years. However, due
to time constraints such long term studies are not feasible. Consequently, the results are
based on data and observations made during a three (3) day field survey, a literature review
and experience gained by the author through the investigation of other areas similar to the
study area in question.
5.6.5

Soils and Landform Study

There were no limitations noted that adversely affected the results of this study.
5.6.6

Air Quality Impact Assessment

The assumptions and limitations of the Air Impact Assessment were as follows:
•

The impact assessment focuses primarily on particulate and manganese emissions,
which were identified as the primary pollutants associated with the proposed
development;

•

Baseline air pollution monitoring data were not available for the proposed study area.
Given the green fields nature of the proposed development, site is subjected to
background pollutant concentrations characteristic of remote areas;

•

Reference was made to air pollution monitoring data recorded up to 10 km further away
from the study area in order to provide an indication of ambient air quality within the
broader region;

•

Meteorological data recorded at the Kuruman South Africa Weather Services station,
situated approximately 60 km from the study area was therefore used as input in the air
dispersion modeling;

•

Atmospheric releases occurring as a result of upset or accidental conditions were not
accounted for;

•

In cases were only annual tonnages of materials handled were available, it was
necessary to assume a constant rate of emissions from such sources during each month;

•

If detailed information regarding the construction phase of the proposed Kalahari
Manganese Mining Project were available, the construction process would have been
broken down into component operations for emissions quantification and dispersion
simulations. Based on the lack of detailed information, applicable to the construction
phase, such as the number of dozers required, size and locations of temporary stockpiles
and temporary roads, rate of on–site vehicle activity), emissions were estimated on an
area wide basis. The quantity of dust emissions were assumed as proportional to the
area of land utilised and the level of construction activity;

•

Construction activities were assumed to take place over a period of approximately one
(1) year; and
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Although reference was made to the closure phase, the emissions during this phase were
not quantified. However, recommendations on best management practices to reduce the
impact of these emissions were provided.

5.6.7

Heritage Impact Study

By nature, cultural remains tend to occur below the ground surface. Thus, it is possible that
the buried cultural remains were not discovered during the heritage survey. Matakoma
Heritage Consultants surveyed the area as thoroughly as possible; however, it is incumbent
upon the applicant to inform the relevant heritage agency, the South African Heritage
Resources Agency (SAHRA) in the event that further cultural remains are unearthed or
exposed during the process of development.
5.6.8

Visual Impact Assessment

The VIA was undertaken during the conceptual stage of the project and was based on
information available at the time. The VIA made the following assumptions and limitations:
•

Previously, it was expected that a large part of the construction phase would be
performed at night in order to avoid the extremely high day temperatures. Night activity
will require high intensity lights to facilitate safe operation. However, as construction will
take place during the day, impacts are expected to be lower than initially anticipated.

•

The mine will be operational for 24 hours and will evidently require external lighting. No
detailed information was available regarding the lighting design and layout of the mining
facility. Thus potential issues relating to external lighting were briefly highlighted and
extensive mitigation measures were provided, which will serve to alleviate or completely
eliminate the potential for obtrusive lighting;

•

It is anticipated that the construction phase will continue for approximately one (1) to two
(2) years; and

•

The mine will be operational for 24 hours, which will require external lighting at the
activity areas for safe operation. No lighting plan / layout was available at the time of the
assessment and the lighting impact was compared and assessed after a brief
assessment of various similar mining facilities located within the region during a night
time investigation.

5.6.9

Noise Impact Assessment

The noise impact assessment was characterised by the following assumptions and
limitations:
•

No sound attenuation occurs as a result of absorption at the ground surface. The effects
of frequency dependent atmospheric absorption were also ignored. Both assumptions
represent a pessimistic evaluation of the potential noise impact;

•

Neutral weather conditions, i.e. windless and inversionless, and standard conditions of
temperature and humidity (20°C and 50 % Relative Humidity) were assumed
representing a neutral evaluation of the noise impact;
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•

Equivalent continuous A-weighted noise levels, LAeq,I, measured for the operation were
assumed to correctly represent the noise likely to emanate from the operation.
Impossible-to-predict (random) single noise events louder than the continuous noise level
were not taken into account, although short events, which are part of the process, such
as the impact noise from material transport, and vehicles, for example, are fully
represented in the measurements, representing a neutral to mildly optimistic evaluation of
the noise impact;

•

The measured ambient noise levels were assumed typical of the environment,
representing a neutral evaluation of the noise impact;

•

The effect of the temporary structures on the noise climate was ignored, representing a
pessimistic evaluation of the potential noise impact;

•

Allowance was not made in the noise level predictions for future technical developments
leading to improvements in noise control techniques;

•

The highest noise level of the plant as measured over a large number of individual
measurements at position 3 (refer to Noise Impact Assessment, Appendix 3), was used
as the criterion value for the noise predictions at the proposed project, representing an
over estimation of the potential noise impact; and

•

The most significant noise source, was positioned closest to the assessment point, which
possible provides an over estimation of the anticipated noise impacts.

5.6.10 Social Impact Assessment
The following assumptions and limitations are relevant to the Social Impact Assessment
(SIA):
•

Only key persons in the community were approached for further discussion. Additional
information was obtained using existing data and via telephonic and on-site interviews;

•

The 1996 and 2001 Census data was used for the purpose of this study. Although the
data is not generally perceived as being entirely accurate, it provides a broad reflection of
the social environment. At the time of writing the report it was the latest available census
data;

•

The information obtained in the public participation process informed the study; and

•

The fieldwork for the study was conducted from early to mid 2006.

5.6.11 Mapping
All mapping was completed using ArcGis 8.3. Most work was completed using GeoWgs84
(Geographic WGS84). However, where calculations were required, a projection of
TM27Wgs84 (Transverse Mercator Lo 27, WGS84) was used.
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6

DESCRIPTION OF THE BASELINE ENVIRONMENT

6.1

CLIMATE

6.1.1

Temperature

The area experiences a relatively extreme climate, characterised by hot days and cold
nights. Temperatures vary between -9˚C and 42˚C, with an average of 18°C (Low & Rebelo,
1996). The average maximum temperature for January, the warmest month, is 32,9°C, and
the average minimum for July, the coldest month, is 3,1°C.
6.1.2

Rainfall

The MAP taken from the closest weather station, Kuruman, located approximately 60 km
South-east of the site, is 379 mm (Figure 5). The majority of rain falls in the late summer
months of January, February and March with monthly average rainfall values ranging
between 16 and 19 mm, whilst the lowest rainfall records are recorded for the months of
June, July and August, with monthly average rainfall values ranging between 0 and 3 mm
(Figure 19).
Average Rainfall (1920 - 1989)
25

Rainfall (mm)

20
15
10
5
0
Jan

Figure 19:
6.1.3

Feb

Mar April May June July

Aug Sept Oct

Nov Dec

Long term average monthly rainfall for Kuruman (WRC, 1990)

Evaporation

The average annual evaporation rate is 2070 mm a year, which exceeds the mean annual
precipitation of 478 mm/year by more than four (4) times (Figure 5).
6.1.4

Wind

The predominant wind direction is south-easterly (12 to 17 %) with frequent winds also
occurring from the North West (8 %). Less frequent winds (~6 % of the time) are from the
north-easterly and south-westerly sectors. Calm conditions (wind speeds < 1 m/s) occur for
~12 % of the time. Wind roses for day / night periods and seasonal wind roses are included
below.
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Figure 20: Wind roses for the period 2001 - 2005 based on weather data recorded
at Kuruman (Airshed, 2006)
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Figure 21: Seasonal wind roses for the period 2001 – 2005 based on weather data
recorded at Kuruman (Airshed, 2006)

6.2

TOPOGRAPHY

The area is characterised by a typical Kalahari landscape characterised by flat plains
interspersed with undulating terrain. The Kuruman Hills are located 20 km east of the site
and the Koranna Mountains are located 20 km west of the site. The study area has a
relatively flat and monotonous topography.
The topography slopes towards the north and regionally there are a number of koppies and
elongated east west trending dykes, which are post-Mapedi Bostonite dykes. To the west of
the site the local topographic high is formed by outcropping pink and brown quartzite and to
the east the ridges and koppies are formed by Danielskuil formation crocidolite of the
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Asberge formation. The site has a gradient of 20 m over 5000 m, which is effectively 0.4 %.
The topography of the area is illustrated in Figure 7.
The ground on site slopes towards the west, where the non perennial drainage line GaMogara, is located. The altitude varies between 1020 m within the Ga-Mogara river bed up to
1071 m at the highest point.
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Elevation Map of the study area and surrounds
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GEOLOGY

The giant KMF is located 60 km northwest of Kuruman in the Northern Cape Province of
South Africa (Cairncross et al., 1997) (Figure 19). It is the largest known land-based
manganese deposit in the world (Taljaardt, 1982). The KMF is comprised of five erosional
relicts of the manganese bearing Hotazel Formation of the Paleoproterozoic Transvaal
Supergroup. The manganese ore is of sedimentary origin.
The Transvaal Supergroup occurs in three geographically separate outcrop regions,
commonly referred to as the Transvaal, Griqualand West and Kanye areas. The Kalahari
manganese field is situated in the Griqualand West area. In Griqualand West, the Transvaal
Supergroup is subdivided into the Ghaap and Postmasburg Groups. The Ghaap Group can
be subdivided, from the bottom upwards, in the Schmidtsdrif, Campbellrand and
Asbesheuwels Subgroups.
The Postmasburg Group unconformably overlies the Ghaap Group and is separated from the
overlying Olifanthoek Group by a marked erosional unconformity at the base of the Neylan
Formation (Fig. 2.1). The Postmasburg Group is composed, from the base upwards, of
Makganyene diamictite and the Ongeluk lava. The Ongeluk Formation, in turn, is
conformably overlain by the manganese bearing Hotazel Formation and dolomites and
limestones of the Mooidraai Formation. Together, the latter three formations are grouped as
the Voëlwater Subgroup (Beukes, 1983). The Hotazel Formation, which is the host rock to
the manganese ores of the KMF, is composed of three (3) symmetrical iron formation
hematite lutite braunite lutite sedimentary cycles that can be traced across the entire KMF
and that display a remarkably uniform fine-scale litho-stratigraphy (Nel et al., 1986). Mapedi
shales and Lucknow quartzites rest with a marked erosional unconformity on the Voëlwater
Subgroup (Du Plooy, 2002).
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Figure 23: Mineral Deposit Map Showing Location of the Mineral Deposit of
Kalahari Resources (Vorster, 2005)
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Figure 24: General Stratigraphic Column of the Kalahari Manganese Field
(Council for Geoscience, 1998)
The geology of the site is well understood and the thickness of the weathering and expected
geological strata is summarised in Table 14. The Kalahari formation is comprised of sand,
calcrete and clay is between 90 and 150 m thick. The clay layers form local aquitards7, which
7

Aquitard: A bed of low permeability adjacent to an aquifer; may serve as a storage unit for
groundwater, although it does not yield water readily
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may result in perched local aquifer8 conditions where the clay layer is close to the surface
where meteoric water can recharge directly.
The Dwyka formation consisting of tillite is the next layer, which is absent to the east and up
to 455 m thick in the west and on Olivepan and Gama. The Mooidraai dolomites are
underlain by the dwyka and the Olifantshoek Supergroup quartzite in places. This dolomite is
up to 90 m thick and is located between 150 to 700 m below the ground surface. The Hotazel
formation is the ore-bearing unit, comprised of Banded Ironstone and Manganese Ore.
Table 14:
General Stratigraphic Column of the Kalahari Manganese Field
(Council for Geoscience, 1998)

Cross sections through the drilling lines are included in Figure 25 and Figure 26 below.

www.answers.com
8

Perched local aquifer: Localized zone of saturation above the main water table created by an
underlying layer of impermeable material. (www.groundwater.org/gi/gwglossary)
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Figure 25: Cross-section along drilling line SKR10-SKR6 showing detailed
geology of all units overlying the Hotazel Formation (Snowden, 2006)
WEST
SKR5

SKR4

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145

2
7
12
17
22
27
32
37
42
47
52
57
62
67
72
77
82
87
92
97
102
107
112
117
122
127
132
137
142

150
155
160
165
170
175
180
185
190
195
200
205
210
215

147
152
157
162
167
172
177
182
187
192
197
202

SKR3

4
9
14
19
24
29
34
39
44
49
54
59
64
69
74
79
84
89
94
99
104
109
114

EAST
SKR1

SKR2

2
7
12
17
22
27
32
37
42
47
52
57
62
67
72
77
82
87
92
97
102
107
112

-4
1
6
11
16
21
26
31
36
41
46
51
56
61
66
71
76
81

LEGEND
red Kalahari sand
Calcrete
yellow Kalahari sand/quartzite
pebbly sand/quartzite
Pebble Bed (conglomerate)
Red clay
other clay/mudstone
Dwyka Tillite
Mooidraai Dolomite

Figure 26: Cross-section along drilling line SKR5-SKR1 showing detailed geology
of all units overlying the Hotazel Formation (Snowden, 2006)
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HYDROLOGY

The water management area under which this site falls is the Lower Vaal with the major
rivers the Harts Malopa and Vaal. It falls into quaternary catchment D41K. The topography is
sloping towards the north and regionally there are a number of koppies and elongated E-W
trending dykes which are post-Mapedi Bostonite dykes.
The site is sandwiched between the Witleegte in the east and the Vlermiusleegte in the west.
It has a gradient of 20 m over 5000 m, which is effectively a gradient of 1:20. The ground on
site slopes towards the west, where the non perennial drainage line Ga-Mogara, is located.

6.5
6.5.1

GEOHYDROLOGY
Regional aquifers

The Kuruman eye is a well-known regional spring, which originates from the Mooidraai
dolomite formation. There is a number of springs marked on the 1:250 000 geological in the
vicinity of the proposed development, however, those occurring within the study area neither
flows nor is there evidence of spring occurrences (e.g. oasis, local vegetation clustering,
borehole development, canalization). The regional aquifer is the fractured rock aquifer, which
under confined conditions under the tillite can be a major aquifer. Sishen mine (60 km south)
is located within a major aquifer and this is associated with the deep weathering of the
Ongeluk basalts and the Mooidraai Dolomite.
6.5.2

Local aquifers

According to the work by Vegter (1995), the Kalahari Manganese site at Umtu is located in a
poor aquifer zone with water bearing strata restricted to the weathered zone, as well as
associated with fracturing. Towards the east of the property, along the Ga-Mogara, there is a
transition zone to the minor aquifer of the Ongeluk formation. According to the same map,
the Sishen mine is located on a minor aquifer, which is not accurate, because local site
conditions indicate a major aquifer at Sishen. The indication from the groundwater use
survey is that the average water level is at 45 m below surface and that the use is
widespread with average yields less than 0.1 L/s, which indicates that the local site is
underlain by a minor aquifer (Parsons, 1995).
6.5.3

Groundwater use and aquifer distribution

At the scale of the regional catchments, groundwater use is extensive. An examination of the
National Groundwater Database Boreholes indicates one borehole occur every 20 km2 and
there is at least one borehole per farm. There is no local municipal water board and
communities get their water either from boreholes or the Vaal-Gamagara pipeline.
The mine, Black Rock Mine uses a borehole on the property for domestic purposes. It is
located 20 km north of the current property and is hydrologically upstream from the site.
Black Rock Mine also currently dewaters their operations, although the rate of dewatering is
not known.
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Hotazel currently dewaters to maintain the safety of working in the open pit mine. The mine
has a large network of monitoring boreholes, including three on Gama. These boreholes are
monitored for water level information monthly and water quality information every six (6)
months. Some of the domestic use water is supplied to Hotazel mine from boreholes,
although their location is not known.
The proposed development plans to tap into the Vaal-Gamagara pipeline, which passes
Umtu some seven (7) km to the east.
6.5.4

Local groundwater use

To assess the existing groundwater usage and the resource potential of the area, a census
of existing boreholes was conducted during November 2005. The survey covered 200 km2
and was up to 10 km around the study area boundary. The results can be summarised as
follows (Table 15):
•

There are three (3) boreholes that are in use within five (5) km of the centre of the mine
infrastructure located on the farm Olivepan. These boreholes are BH17 at the lodge on
the farm Umtu, BH23 along the riverbed on Hotazel (east of the drainage line) and BH
14, also east of the drainage line on Hotazel. BH 23 is used for domestic purposes and
BH 14 is used for livestock watering;

•

Regionally, 28 boreholes were visited, of these eight (8) boreholes are in use and 18 are
not in use. Two (2) boreholes were marked as destroyed;

•

In total, 17 water level measurements were made in the boreholes. The average water
level was 45 m below surface, while the shallowest measurement was made at BH 5 at
13 m. This water level is expected to be meteoric water infiltrated into the top of the
borehole above the collapse at about 20 m because the borehole is an exploration
borehole. This information was provided by the site geologist of Hotazel;

•

The deepest water level was measured at 98 m in a pumping borehole at BH24. The
water is used for water supply on the farm Gloria 266 and is used for livestock watering;
and

•

The water level on the farm Umtu was measured at between 24 m (BH16) and 53 m
(BH12). The water level ranged from 14 m at BH5 and 75 m at BH27 on the farm
Olivepan. BH27 is a monitoring borehole and BH5 is an exploration borehole.

•

On Gama, the water level ranges from 27 m (BH4) to 54 m (BH2). Both these boreholes
are exploration boreholes.

The individual boreholes with their respective numbers are represented in Figure 27.
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Hydrocensus Summary Table: Kalahari Manganese (AGES, 2005)
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Figure 27:

Local Groundwater use and boreholes (AGES, 2007)

Figure 28:

Groundwater flow direction (AGES, 2007)
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Water levels and groundwater flow

The average water level is at 45 m below ground level and the groundwater slopes from
general west towards the east on the site of the proposed development (Figure 25). The
water level in the monitoring borehole, BH 27 is likely to be affected for some reason
because the borehole is not pumped and the water level remains below site the average, at
75 m. It is not known what the construction of the monitoring borehole is and it is possible
that this water level represents that of the deeper aquifer.
The local groundwater flow is influenced by the presence of non-perennial drainage streams
and high ground located to the west and east of the study area. Overall, the groundwater
flow, within the study area flows from south to north. The groundwater flow forms a cone of
depression in the vicinity of borehole BH 24, which is in use for livestock watering. The water
level measured here was 98 m below surface, which the average water level is 45 m below
surface.
6.5.6

Groundwater quality

The overall groundwater quality is good to poor with some boreholes showing elevated
concentrations of chloride and fluoride and the following characteristics:
•

Nitrate: Borehole BH22 (Not in use, exploration) was measured at 91 mg/L nitrate. The
maximum allowable concentration of nitrate in drinking water is 20 mg/L (SABS, 241);

•

Total Dissolved Solids and Electrical Conductivity: The overall concentration of TDS
and Electrical Conductivity (EC) are high with respect to the Water Quality Guidelines for
Drinking, Class 2; and

•

Fluoride: The concentration of fluoride is high in borehole BH24 (In use, livestock
watering) and BH 27. The consumption of this water is likely to have adverse health
effects on humans if it is consumed (>1.2 mg/L F).

Borehole BH 22 and BH 27 are classified as having Class 3 water quality. The water is
therefore not suitable for drinking purposes. These boreholes are currently not in use for
domestic or drinking purposes and are only used for monitoring and exploration.
The geology of the area and the activity of hydrothermal leaching results in the possibility of
the following constituents being detected in abnormally high concentrations in the
groundwater: CO2, Mn3O4, Fe2O3, CaO, MgO, P, B (Du Plooy, 2002). This is associated with
the ore bodies which are targeted for Mn and Fe mining in the KMF. The analysis of Mn, Fe,
Ca, Mg, P and B should therefore be standard in the water monitoring protocol for an active
mine in this area.
The Piper Diagram (Figure 29) indicates the following groupings:
A Piper diagram is a ternary plot of cations and anions and indicates the overall
classification, it can indicate whether a number of samples are derived from the same source
and it identifies old, recently recharged and stagnant water;
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•

BH22, BH12 and BH 8 represent transition water chemistries between a dolomite
character and an old, historically recharged water character. It represents a mixture of
water from two or more origins, dolomite and older water; and

•

BH27, BH23 and BH17 represent stagnant or very old water, which is transitional with a
mixed regime. The high chloride concentration is usually associated with sea water and
the water is therefore old, historically recharged and deep seated with little influence from
meteoric or rainwater.

Figure 29:
2007)

6.5.7

Piper diagram of sampled boreholes Kalahari Manganese (AGES,

Groundwater modeling

A geophysical investigation was undertaken for use in the groundwater model. The
methodology used for this investigation is included in Section 5.6.2. Ground water in existing
boreholes was insufficient for hydraulic parameters tests. Hydraulic parameters for the
aquifer were therefore derived from a balanced groundwater model using literature and
experience-based parameters.
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SURFACE WATER AND AQUATIC ECOLOGY

The study area itself can clearly be defined as a region with only periodic water flow. It is
known that the Ga-mogara River flows only every 20 years.
The site is situated in Quaternary Sub-catchment D41K of drainage region D within the
Kuruman River catchment. Seasonal fluctuations in rainfall occur. Rain falls mainly during
summer and autumn seasons with a maximum of only 60 mm per month. The sediment
yield is a function of the erodibility index and the amount of runoff. As a result of low rainfall
there is a low amount of runoff expected and therefore a low amount of sediment yield.
The quaternary catchment D in which the study area falls, shows a low probability of
groundwater contribution to baseflow (Rossouw, et al., 2005).

6.7
6.7.1

SOILS AND LANDFORM ASSESSMENT
Preliminary assessment of the climate

For the purpose of evaluating land for arable use, the climate can be categorized as C5
(semi-arid), based on the unfavourable rainfall for growing crops (mean annual rainfall of
350 – 400 mm; Land Type Survey Staff ,1978) (Scotney et al., 1987).
6.7.2

Description of the Soil-landform

In general, the land surface of the study area forms part of a level plain (local relief <60 m). In
the vicinity of this proposed mining project, the plain is covered by sand with thickness
varying from more than 50 m to less than 10 cm deposited on calcrete and overlying, in turn,
Dwyka Formation sediments (Geological Survey, 1984).
Description of the landform
The majority of the study area is composed of compound footslopes with level (1 – 2 %
slope) gradients (map unit KA1; Table 16) as well as an area of partly consolidated sand
dunes with low relief (map unit KA2) comprising crests (of limited extent), midslopes with 5 –
15 % slope, and footslopes merging into valley bottoms with 0 – 2 % slope.
Some of the latter valley bottoms consist of pan-like areas with calcrete outcrops (map unit
KC1). Also of limited extent are a relative deeply incised valley bottom (map unit KVB) and
an adjoining steep midslope area (map unit KA3) with 15 – 45 % slope. Very little runoff is
generated in this landscape. Excess runoff from neighbouring areas is channelled through
the Gamagara stream (map unit HVB) and tributaries.
Soil-landform map
The distribution of the soil-landform resources is shown in Figure 30. The map legend,
contained in Table 16, indicates the soil components and associated surface features as well
as the position (hillslope unit and slope class) occupied in the landscape. The sizes of map
units are given in Table 17.
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Table 16:
Map legend of the soil-landform resources of the study area
(Pedoplan, 2006)
MAP
SYMBOL

LANDFORM COMPONENT

SOIL COMPONENT AND ASSOCIATED FEATURES

KA1

Level footslopes (0-2 % slope);
smooth ground roughness

Very deep (>150 cm), excessively drained, reddish,
yellowish red and yellowish, single grain, fine sand of the
Hutton and Clovelly forms

KA2

Partly consolidated dunes with
moderately to strongly sloping
midslopes (5-15 % slope) and
level footslopes (0-2 % slope);
smooth ground roughness

Dune midslopes with very deep (>150 cm), excessively
drained, reddish, single grain, fine sand of the Hutton form;
footslopes as for midslopes but mainly moderately deep to
very deep (60-150+ cm)

KA3

Moderately steep to steep (1545 % slope) midslopes
adjoining
valley
bottom;
uneven ground roughness

Shallow to deep (30-120+ cm), excessively drained,
reddish, single grain to massive, fine to loamy fine/medium
sand of the Hutton form; associated with calcrete outcrops
in places

Level footslopes and valley
bottoms
(0-2
%
slope)
associated with pan-like areas;
uneven ground roughness

Mainly very shallow, somewhat poorly drained, greyish,
calcareous, fine sand overlying hardpan carbonate horizon
of the Coega form; associated with calcrete outcrops and
fine sand of the Hutton form

Deeply incised, level valley
bottom (0-2 % slope)

Somewhat
poorly
drained,
greyish,
calcareous,
fine/medium sand belonging to various soil forms with
variable depth; associated with calcrete outcrops and fine
sand of the Hutton form

KC1

KVB

Table 17:

Sizes of map units of the study area (Pedoplan, 2006)

MAP SYMBOL

SIZE (ha)

% OF TOTAL

KA1

3158.2

50.1

KA2

2762.6

43.9

KA3

123.9

2.0

KC1

198.8

3.1

KVB

53.7

0.9

Total

6297.2

100
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Soil landform map (Pedoplan, 2006)
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Description of the soils

The dominant soil component of the project area (Table 18) is constituted of fine sand
developed from aeolian9 parent materials, soil colours varying from red, yellowish red to
yellowish, a mainly single-grained structure, loose to friable consistence and excessively
drained profiles.
Soil of the Hutton form (all the reddish members) varies in depth from more than 150 cm to
less than 30 cm while soil of the Clovelly form (yellowish members) is invariably more than
150 cm deep. In map unit KA1 these two soil forms are closely associated. Whereas soil
texture is predominantly pure fine sand, the Hutton soil of map unit KA3 has marginally
higher clay content due to wind-blown action from the adjoining valley bottom.
Soil of the Coega form (very shallow, greyish, calcareous, fine sand abruptly overlying
hardpan carbonate horizon) occupies the footslope and valley bottom sites (map unit KC1) in
the area associated with dunes. Because of the intermittent accumulation of water in these
sites, they have a pan-like appearance, whereas the soil shows incipient signs of wetness
above the contact with the hardpan calcrete. Several soil types occupy the valley bottom
(map unit KVB) of which the fine/medium sands of the Fernwood, Augrabies and Montagu
forms are probably the dominant components.
In general, all the fine sands have a very low fertility status and pH (water) varying between
6.5 and 7.5. The organic C-content of the topsoils is 0.1 % or less and the P-content less
than 1 mg/kg (Land Type Survey Staff 1978), all these properties also indicative of low
fertility levels.
Table 18:
Selected properties and derived characteristics of the dominant soils
(Pedoplan, 2006)
SOIL TYPE
PROPERTIES
Soil texture
- topsoil
- subsoil
Depth to rock (cm)
Permeability of soil
Water seepage capacity of subsoil/underlying rock
Drainage class of profile
Water table (position, condition and
duration)
General fertility status
pH class (topsoil)
Natural erosion hazard – water
- wind
Swell-shrink potential
- topsoil
-subsoil
Dust potential
Compaction potential (topsoil)
Stability of soil

9

HUTTON

CLOVELLY

COEGA

Fine sand
Fine sand –
loamy fine sand
30 - >150
Very rapid
Very rapid

Fine sand
Fine sand

Fine sand

>150
Very rapid
Very rapid

0 - 20
Very rapid
Moderate - Slow

Excessively
None

Excessively
None

Very low
6.5 – 7.5
Moderate
High

Very low
6.5 – 7.5
Moderate
High

Moderately well
On top of calcrete;
very limited periods
after heavy rain
Very low
7.0 – 8.0
Moderate
High

None
None
Low
Low
Low - Moderate

None
None
Low
Low
Low

None
None
Low - Moderate
Low
Low

Aeolian: wind-blown origin
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Suitability of land for irrigation farming
By using the diagnostic criteria as described by Scotney et al., (1987) and the classification
system devised by the author, the map units can also be grouped into irrigation suitability
classes (Table 19). In this area, sustainable irrigation farming will obviously be dependent on
the availability and quality of water.
Table 19:
Suitability of the map units of the study area for irrigation farming
(Pedoplan, 2006)
MAP SYMBOL

IRRIGATION
SUITABILITY CLASS*
3/2
3
4
4
4

KA1
KA2
KA3
KC1
KVB

*Physical suitability rating: 1 = high
2 = moderate
3 = low
4 = very low to none

Suitability of land for non-agricultural land uses
In Table 18 the map units are also evaluated for specific non-agricultural land uses. The
rating of the soil-landform factor is according to criteria supplied by Schoeman (1982) &
Olson (1984).
Table 20:
2006)

Suitability* of map units for non-agricultural land uses (Pedoplan,

MAP SYMBOL
KA1
USES
Dams
- reservoir area
4
- embankment
4
Base for tailings facility and rock dumps
3
Shallow excavations
2/3
Foundations for low buildings
2/1
Local roads and streets
2/1
Landscaping
2
Growth medium
- shallow root
2
- deep root
2
Topsoil (orthic A-horizon)
2/3
Soil as construction material
- sand source
1/2
- gravel source
4
Soil for effluent disposal in septic tank seepage
3
fields
Soil to cover sanitary landfill trenches daily
3
*Physical suitability rating: 1 = high
2 = moderate
3 = low
4 = very low to none
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KA2

KA3

KC1

KVB

4
4
3
2/3
2
2
2

4
4
4
4
4
4
3

3
4
2
4
3
3
3

2
4
4
4
4
4
4

2
2
2/3

2/3
2/3
3

3
3/4
4

3
4
4

1/2
4
3

3
4
4

3
3
4

4
4
4

3

4

4

4
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TERRESTRIAL ECOLOGY

The study site falls within the Kalahari Plains Thorn Bushveld, classified by Low & Rebelo
(1996). The Kalahari is inherently poor from a floristic point of view, and has few endemic
plants. There are, however, many different growth forms, with differing life spans, methods of
obtaining and storing moisture from the soil, reproduction and defence mechanisms. The fact
that there is not a wide variety of growth niches for plants in the Kalahari, has promoted the
dominance of a few single species. Plant diversity is established vertically rather then
horizontally due to specialisation of root systems (van der Walt & le Richie, 1999).
At a landscape level six (6) ecological zones supporting different plant communities were
identified within the study area. These ecological units are as follows:
•

Riverbed associated vegetation (Figure 31);

•

Acacia mellifera thornveld (Figure 32);

•

Acacia haematoxylon thornveld (Figure 33);

•

Acacia erioloba - Grewia flava bushveld (Figure 34);

•

Terminalia sericea duneveld (Figure 35); and

•

Calcrete plains (Figure 36).

On the whole the plant species composition within each ecological unit is similar. The main
difference is that these ecological units support different dominant plant species, and the size
structure of these dominant plants varies. The location and approximate extent of these
communities in the study area are shown in Figure 38.
The ecological sensitivity of the site was determined by assessing the ecological function and
conservation importance of each ecological zone. Approximately 97 % of the site was
considered of medium Ecological Function and medium Conservation Importance. The
remaining three (3) percent was considered of high Ecological Function and medium
Conservation Importance. This area consists of the Ga-mogara River bed.
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Figure 31:

Riverbed associated vegetation

Figure 32:

Acacia mellifera thornveld

Compiled by Strategic Environmental Focus

121

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Figure 33:

Acacia haemotoxylon thornveld

Figure 34:

Acacia erioloba – Grewia flava bushveld
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Figure 35:

Terminalia sericea duneveld

Figure 36:

Calcrete plains
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Figure 37: Protected trees on site. A: Acacia erioloba (Camel Thorn). B: Boscia
albitrunca (Shepherd’s Tree). C: Acacia haemotoxylon (Grey Camel Thorn)
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Vegetation categories characteristic of the study area (SEF, 2006)
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Red Data and Protected Plants
Red Data plants

Compared with other regions in southern Africa the Kalahari has the lowest species/area
ratio of all regions and is floristically regarded as relatively depauperate (van Rooyen, 2001).
There are also very few endemic species, with less than three (3) % of the total number of
plant species considered to be endemic to the southern Kalahari. The Kalahari is therefore
not a ‘hot spot’ in terms of plant species richness or endemism. Despite a low diversity,
desert communities, and semi-arid areas such as the Kalahari, are important in the global
effort to conserve diversity (van Rooyen, 2001).
The following species are listed in the Red Data list of southern Africa plants (Hilton-Taylor,
1996), and are known to occur within the Kalahari.
•

Adenia repanda

•

Adenium olefolium

•

Gethylis spiralis

•

Harpagophytum procumbens subsp. procumbens

•

Helichrysum micropoides

•

Hoodia gordonii

•

Orbeopsis knobelii

•

Stapelia barklyi

•

Tridentia marientalensis subsp. marientalensis

No red data plant species were observed on site. However, given the erratic flowering and
growth patterns of Kalahari plants, it is impossible to dismiss their possible occurrence on the
site.
Acacia erioloba (Camel Thorn), Acacia haematoxylon (Grey Camel Thorn) and Boscia
albitrunca (Shepherd’s Tree) are declared as Protected Trees (National Forest Act, 1998 (Act
No. of 1998)) (Figure 37). In terms of this Act, protected tree species may not be cut,
disturbed, damaged, destroyed and their products may not be possessed, collected,
removed, transported, exported, donated, purchased or sold – except under license granted
by the DWAF (or a delegated authority).
Applications for such activities should be made to the responsible official in each province.
Each application is evaluated on merit (including site visits) before a decision is taken
whether or not to issue a license (with or without conditions). Such decisions must be in line
with national policy and guidelines.
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Declared Weeds and Invader Plants

The following exotic species were found within the study area (Table 21 & Figure 39).
List of exotic and invasive species (Henderson, 2001)) found within the
Table 21:
study area (SEF, 2006)
Scientific Name
Argemone ochroleuca
Prosopis glandulosa
Opuntia ficus-indica

Common Name
Mexican Poppy
Honey Mesquite
Sweet Pricky Pear

Invasive status
Ruderal & agrestal
Transformer
Transformer

Declared Invader Category
Declared weed (Category 1)
Invader (Category 2)
Declared weed (Category 1)

Figure 39: Alien plants. A – Argemone ochroleuca (Mexican Poppy), B – Prosopis
glandulosa (Honey Mesquite), C – Opuntia ficus-indica (Sweet Pricky Pear) D riverbed cleared of P. glandulosa
6.8.1.3

Amphibians

There is no natural permanent water situated on site, making the area unsuitable for
colonisation of the most of the amphibian species. According to Minter (2004), 10 species
were recorded within the study area (Appendix 3). However, based on a lack of permanent
water of site, it is only likely that Tomopterna cryptotis and possible Breviceps adspersus
may occur on site. No amphibians were observed on sites and no Red Data amphibians are
expected to occur on site.
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Avifauna

A total of 49 bird species were either seen or heard during the site visit. It is estimated that
over 200 bird species could potentially make use of the site, of which many are seasonal
migrants. Purportedly, the resident geologist as part of the prospecting team sited 114 bird
species over the past nine (9) months. The list of birds species that were identified is
included in Appendix 3.
The large Acacia erioloba (Camel Thorn) trees, particularly in the river bed provide excellent
breeding areas for eagles and vultures, as well as for goshawks and kestrels. Six (6) species
of owl commonly occur in the area, ranging from the large Bubo lacteus (Verreaux’s Eagle)
to the smaller Glaucidium perlatum (Pearl Spotted Owlet) and Otus senegalensis (African
Scops Owl) species. This astonishing variety and density of predatory birds is probably as a
result of an abundance of rodents and other small mammals, and the open sandy terrain,
which makes hunting easier.
The large expanse of thornveld, also provided the ideal habitats for the many arid bushveld
bird species.
The following Red Data bird species may inhabit the site, or may use the site as a hunting
ground:
Vulnerable
•

Aquila rapax (Tawny Eagle)

•

Polemaetus bellicosus (Martial Eagle)

•

Ardeotis kori (Kori Bustard)

•

Falco naumanni (Lesser Kestrel)

•

Gyps africanus (White-backed Vulture)

•

Terathopius ecaudatus (Bateleur)

•

Torgos tracheliotus (Lappet-faced Vulture)

•

Trigonoceps occipitalis (White-headed Vulture)

•

Gyps coprotheres (Cape Vulture)

•

Neotis ludwigii (Ludwig’s Bustard)

Near-threatened
•

Ciconia nigra (Black Stork)

•

Falco biarmicus (Lanner Falcon)

•

Sagittarius serpentarius (Secretary Bird)

•

Circus maurus (Black Harrier)

6.8.1.5

Mammals

The farm Umtu is currently managed as a game farm and is therefore stocked with many
large mammal species, the majority of which would have historically occurred in the area.
According to the manager, there are at least 10 different large mammal species present on
the site. Several mammals were observed while on site, which are reflected in Appendix 3.
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Many of the smaller mammal species are nocturnal, rendering the likelihood of encountering
these species low. However, besides the night drive and the small mammal trapping, their
presence was also noted by means of spoor and signs. This included numerous burrows,
which may have been occupied by various species of Insectivora (e.g. shrews), Rodentia
(e.g. mice) and Carnivora (e.g. mongoose). A number of molehills were observed indicating
the presence of molerats.
Many Pedetes capensis (Springhare) were observed during the night drive. Although the
Kalahari is recognised for its high small mammal diversity, only one rodent was caught in the
trapping grids, namely Tatera sp. (Gerbil) (Figure 40). Small mammal population numbers
are very erratic and often closely related to rainfall events. The rainfall events spark plant
growth, which provides food and cover for small mammal, thus during the times of plenty
their population numbers explode. The lack of rain prior to the site visit and the full moon,
which would make them more visible to predators, may have been the cause for the low
trapping success rate.
These observations, together with information gathered during a literature review allowed for
the probability of mammal species that occur within the area, to be assessed. It is estimated
that a total of 64 species could potentially inhabit the site. The majority of these species
belong to the orders Rodentia and Carnivora (Refer to Appendix 3). No Red Data mammals
were observed, but it is expected that the area may be marginally suitable for three (3) Red
Data mammal species, namely:
•

Manis temminkii (Pangolin);

•

Miniopterus schreibersii (Schreiber’s Long-fingered Bat); and

•

Rhinolophus denti (Dent’s Horseshoe Bat).

Figure 40:

Tatera species - caught in a small mammal trap
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Ecological Sensitivity

The site is still very much in a natural condition supporting many plant and faunal species.
The species are also able to function with little human interference. Consequently,
approximately 97 % of the site is considered to be of medium Ecological function and
medium Conservation importance.
The Ga-Mogara River and its associated vegetation makes up the remaining three (3)
percent, and will also support many plant and faunal species. Even though the Ga-mogara
River currently contains no natural surface water, it is the lifeblood of Kalahari ecosystems
and often its most important physical asset. Although it only covers a small percentage of the
area, it sustains animal life by providing palatable grazing, water and habitat diversity. The
large trees in the river systems provide indispensable and essential microhabitats for wildlife
in these harsh climatic conditions. Consequently, this area has been classified as being high
Ecological Function and medium Conservation Importance.
In addition, to ensure the protection of the river system is advised that a one (1) km migration
zone and a further 0.5 km buffer zone is preserved in order to protect the sensitive area. This
buffer zone will also act as an important migration corridor for large and small faunal species.
A sensitivity map that visually illustrates the ecological sensitivity of the site is depicted in
Figure 41.

Compiled by Strategic Environmental Focus

130

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Figure 41:

Final Environmental Impact Assessment Report

Ecological Sensitivity Categories (SEF, 2006)

Compiled by Strategic Environmental Focus

131

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

6.9

Final Environmental Impact Assessment Report

AIR QUALITY

6.9.1

Existing Sources of Atmospheric Emissions from Adjacent Mining Operations

Neighbouring land use in the region comprises mainly agricultural (livestock farming) and
mining activities. The mines located in the vicinity of the proposed development site include
various manganese mines such as:
•

Wessels Mine (situated 20 km to the north west of Hotazel),

•

Mamatwan Mine (~20 km to the south of Hotazel),

•

Gloria and Nchwaning mines which are situated to the north-west and north of the
proposed development site, respectively.

The location of these manganese mines in relation to the proposed development site is
shown in Table 42. The N’Chwaning (Shafts 2 & 3), Gloria and Wessels mines are
exclusively underground operations, whereas opencast mining is practiced at Mamatwan.
Mamatwan is also the only mine in the area that currently does on-site sintering. The
Mamatwan mine located ~10 km southeast of the proposed development site has the
greatest potential to contribute to ambient air pollutant concentrations due to the nature of its
operations. Sources of emission at the Mamatwan mine include drilling and blasting
operations within the pit, materials handling, wind erosion of stockpiles and tailings
impoundments, crushing and screening operations and sinter plant emissions.
Sources of atmospheric emission associated with underground operations are likely to
include fugitive dust from materials handling operations (ore, discards), wind erosion of
stockpiles, vehicle entrainment of road dust, and dust from crushing and screening. The
potential for dust emissions from crushing and screening operations is reduced due to
primary crushing operations typically being undertaken underground and wet screening
used.
The York opencast mine, which previously belonged to National Manganese Mines (Pty) Ltd,
is located in close proximity to the proposed development site (~2 km southwest of the site).
Despite being closed, wind erosion from exposed area and stockpiled overburden at this
mine could potentially be a localised source of dust (Figure 42).
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Figure 42: York opencast mine, located ~2 km southeast of the proposed
development site. The mine is closed with vegetation growth evident on parts
of its associated dumps (Airshed, 2006).
Delta Electrolytic Manganese Dioxide (EMD), owned by Delta Electrical industries Limited, is
an ore reduction facility located adjacent to the N’Chwaning mine. Delta recently installed its
kiln in the Northern Cape for the purpose of producing its own reduced ore feed for its EMD
plant at Nelspruit, Mpumalanga Province. Atmospheric emissions from this facility may occur
as a result of fugitive dust sources (materials handling, vehicle entrainment, wind erosion,
etc.) in addition to process emissions from their kiln operations.
6.9.2

Fugitive Dust Releases unrelated to Mining

Fugitive dust emissions may occur as a result of vehicle entrainment of dust from local paved
and unpaved roads, wind erosion from open areas and dust generated by agricultural
activities. Given that the agriculture in the area is primarily restricted to livestock and game
farming, agriculture is not anticipated to contribute significantly to ambient dust rates.
Vehicle entrainment from the various unpaved farm and public roads is anticipated to be a
significant but very localised source of dust.
6.9.3

Vehicle Exhaust Emissions

Fugitive dust emissions may occur as a result of vehicle entrainment of dust from local paved
and unpaved roads, wind erosion from open areas and dust generated by agricultural
activities. Given that the agriculture in the area is primarily restricted to livestock and game
farming, agriculture is not anticipated to contribute significantly to ambient dust rates.
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Vehicle entrainment from the various unpaved farm and public roads is anticipated to be a
significant but very localised source of dust.
6.9.4

Rail

Rail-related emissions are another source of emissions in the region with diesel locomotives
used to transport ore from mines in the area. Pollutants associated with diesel-powered
locomotives include particulates, nitrogen oxides, particulates, sulphur dioxide, carbon
monoxide and various volatile organic compounds including polycyclic aromatic
hydrocarbons.
6.9.5

Households

Combustion of fuels, primarily wood and paraffin, is common by households. From the 2001
census information it is evident that numerous households burn fuels, primarily wood and
paraffin, to meet their energy requirements. Wood was burned by 38 % of households for
cooking purposes (paraffin by 17 % of households) and by 51 % of households for heating
purposes (paraffin by 10 % of households) within the Kgalagadi District Municipality.
6.9.6

Biomass burning

General wild fires (veld fires) represent significant sources of combustion-related emissions
in many areas of the country. According to local residents and evidence from satellite
images showing burn scars veld fires occur relatively infrequently in the region. Local veld
burning is therefore classified low significance to air pollutant concentrations, with resultant
air pollutant episodes characteristically intermittent and of short duration.
6.9.7

Measured Air Pollutant Concentration

Total Suspended Particulates (TSP) concentrations were recorded as typically being in the
order of 300 µg/m³ in close proximity to mining operations. Higher TSP concentrations were
noted to occur within the vicinity of Mamathwan mining operations (~3000 µg/m³) (Jones &
Wagener, 2005b).
In contrast to the high suspended particulate concentrations occurring on-site at mining
operations located in close proximity to significant sources, ambient airborne particulate
concentrations are notably lower. In 1999 Council for Science and Industrial Research, on
behalf of Assmang, conducted ambient monitoring of TSP and manganese levels within
residential areas close to local mining operations near Black Rock and at two baseline sites
in Kuruman and van Zylsrus (as documented in Wates, Meiring & Barnard, 2002, 2003).
Average ambient TSP concentrations were recorded to be relatively low, in the order of 20
µg/m³ to 30 µg/m³, even at hostels and residential areas located in relative proximity to
mining operations (during 1999).
6.9.8

Measured Ambient Manganese Concentrations within the Study Region

Measured ambient manganese concentrations within the study region, as obtained from
EMPRs, are presented in Table 22. It may be concluded that suspended Mn concentrations
at the remote Kuruman and van Zylsrus sites are within the annual World Health
Organisation (WHO) limit, whereas concentrations recorded at Black Rock Hostel, Black
Rock Village and Schoonspruit Village may potentially exceed this limit. The proposed
development site is however situated ~5 km from Black Rock.
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Table 22:
Average total suspended particulate concentrations and manganese
concentrations recorded for Assmang monitoring sites and off-mine control
sites (Wates, Meiring & Barnard, 2003a and 2003b).
Site
Kuruman
Van Zylsrus
Black Rock Hostel
Black Rock Village
Schoonspruit Village

6.10

TSP (mg/m³)
22.3
4.3
33.0
27.0
21.0

Manganese in TSP
Fraction (µg/m³)
0.095
0.005
2.25
0.87
0.89

Manganese Portion
as % of Total TSP
0.43
0.12
6.82
3.22
4.24

NOISE

6.10.1 Introduction
The surface infrastructure of the proposed new mine is situated in a rural environment, with
typically low levels of noise, dominated by the natural sounds of rustling vegetation, wildlife,
and man-influenced sounds such as livestock, farming activities, and very occasional remote
road, rail and air traffic. Therefore it is to be expected that the noise from the suggested
operation, using high-powered machinery and other potentially noisy procedures, could have
an impact on the surrounding area.
In order to assess both the quantitative and geographical extent of the potential impact, it is
necessary to quantify existing ambient noise levels at the site. These are then compared to
the noise levels predicted to be generated by the operation of the mine and its associated
surface infrastructure. The extent of community response can then be assessed according to
national and international standards, which take into account sociological factors as well as
the estimated change in noise climate.
6.10.2 Ambient Noise Measurements
Noise measurements were carried out at the site to assess likely response to noise from the
projected workings at the proposed mine. Ambient noise measurements were made at two
locations on the property as described in Section 5.4.6.
Location 1
At the boundary fence on the dirt road at the end of cross road numbered 6 located near the
proposed position of the inclined shaft.
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Figure 43:

View towards the proposed plant (JH Consulting, 2006)

Figure 44:

View away from the proposed plant (JH Consulting, 2006)

Observations
These values are typical of a rural area with natural sounds (between 33 and 48 dB(A))
during the day such as bird song, the rustling of foliage, and insects, typical of natural
environments uninfluenced by man-made noise. Note also that the L90 (the sound level
exceeded for 90 % of the time, and usually taken as the background noise without intruding
events, is less than 30 dB(A) during the day.
Location 2
At the dirt road edge near the proposed position of the plant infrastructure.
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Figure 45:

View towards site of proposed plant (JH Consulting, 2006)

Figure 46:

View along access road (JH Consulting, 2006)

Observations:
These values are typical of a rural area with natural sounds (narrowly bounded between 36
and 39 dB(A)) during the day such as bird song, the rustling of foliage, and insects, typical of
natural environments uninfluenced by man-made noise. Note also that the L90 (the sound
level exceeded for 90 % of the time, and usually taken as the background noise without
intruding events) is significantly lower than 30 dB(A) during the day.
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HERITAGE RESOURCES

As part of the Heritage Impact Assessment (HIA), an archival study revealed important
aspects about the history of the area. The area is characterised by relatively low human
presence, with a physical concentration of human settlements located on or near water
courses.
6.11.1 Areas of human occupation
The study area is characterised by a dry riverbed that exposes limestone and pebble
deposits, similar to limestone and pebble deposits in Hotazel. The area is, however,
restricted to a zone of approximately 50 meters from the centre of the river bed that extents
north towards Vlermuislaagte in which the Ga-Mogara perennial river runs.
Previous reconnaissance of Vlermuislaagte confirmed localised occurrences of low density
Stone Age scatters along the exposed lime stone areas. These lime stone outcrops and the
dune areas can be marked as archaeologically sensitive areas.
6.11.2 Graves
A sensitive site was identified as indicated in Figure 47. The site is characterised by a small
cemetery consisting of two graves of the Boshoff family. The graves date between 1938 and
1946 and have headstones.

Figure 47:

View of gravesite
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6.11.3 Artefacts
In the vicinity of this site, a number of lithic artefacts, eroding from a Hutton sand dune were
recorded. Handaxes, cores and utilised and formal flake tools are representative of the
Earlier and Middle Stone Age. A single small handaxe may indicate that the collection is
representative of the Fauresmith Industrial Complex (transitional industry between the Earlier
and Middle Stone Age), alternatively the collection may be representative of an in situ subsurface Earlier to Middle Stone Age stratigraphic sequence. The locality of the heritage sites
(Stone Age implements and grave site) are indicated in Figure 48.
The Fauresmith was first recorded in South Africa and has subsequently been reported on
from sites in East Africa. In general the industry is still poorly understood and represented
only by a very limited number of excavated sites. Open air sites with a stratigraphic
sequence, ranging from the Earlier to Middle Stone Age, from the interior of the country, are
equally limited.
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Heritage sites occurring within the study area (Matakoma Heritage Consultants, 2006)
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VISUAL

Apart from the distant Kuruman Hills located east of the site and the Koranna Mountains
west of the site, the study area has a relatively flat and monotonous topography. Subtle
variation in topography is present where dry river canyons cut through the landscape and
linear sand dunes bulge above the prevailing vegetation cover.
The landscape is perceived as topographically monotonous and homogenous in colour and
texture due to the dense vegetation cover stretching from horizon to horizon. The vegetation
reaches an average height of approximately three (3) metres on the plains, which results in
restricted viewing corridors down roads or other cleared corridors. The slightly undulating
landscape creates some high points that raise viewers above the vegetation cover and
enable panoramic views of the outstretched plains and distant mountain ranges.
6.12.1 Vegetation
The relatively undisturbed landscape appears pristinely natural. The dense vegetation cover
screens most of the developments and disturbances that occur in the study area. Visible
signs of the open cast mines are present on the plains. The mine activity is recognised by
the tall shaft structures and the massive piles of overburden next to the open cast mines that
exceed the vegetation height.
Generally the landscape is undisturbed and the homogenous vegetation cover creates an
equally homogenous colour and texture over the plains.
The regional land use is generally unspecified and can be regarded as vacant agriculture
land. Subsistence farming is noticeable in localised areas where goats and sheep form the
main livestock. Game is readily seen roaming the plains and are a sure sign of an
unexploited and seemingly intact natural landscape with isolated instances of disturbance.
The one distinctive feature of the landscape that greatly contributes to the regional landscape
character and the uniqueness of the study area is the presence of mature Acacia erioloba
(Camel Thorn) trees. These trees are an icon of the Kalahari Bushveld through its majestic
appearance on the low-lying plains.
6.12.2 Mining areas
A number of operational mines are present in the study area. Large piles of discarded soil
and overburden are located adjacent to the opencast mines, accompanied with less
dominant mining infrastructure. Transmission lines, railway lines and tar roads create linear
elements in the landscape, which converge to a specific point close to these facilities.
The exceptionally clear starry night sky of the Kalahari is also a valued local resource. The
vividness of the night sky can be attributed to the exceptional low density of development,
which emits upward lighting, low levels of atmospheric moisture and minimal air pollution.
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SOCIO-ECONOMIC

6.13.1 Northern Cape Province
The Kgalagadi District Municipality falls within the Northern Cape Province. The main
economic activities are farming and mining. Mining activities are mainly iron and manganese,
with some of the biggest deposits in the world found in the Northern Cape Province
(www.confluence.org). According to the Human resource development strategy for the
Northern Cape Province (2004: 8) the Northern Cape Province is the largest of the nine (9)
South African provinces but has the smallest population at only 822 727.
6.13.2 Mining
The province accounts for some 7 % of global diamond exports (by carat), 13 % of all zinc
and lead exports and more than 25 % of the world's manganese exports. Mining giants like
Iscor, Samancor, Goldfields, PPC Lime, Alpha and Assmang operate in the Northern Cape
(www.southafrica.info).
The province also supplies most of the country's iron ore production. Other important metals
and minerals include copper, limestone, gypsum, rose quartz, tiger's eye, mica, verdite and
semi-precious stones. To a large extent, the processing of these metals and minerals takes
place outside the province. Opportunities exist for investors to establish processing plants to
add value to these minerals within the Northern Cape (www.southafrica.info).
6.13.3 Surrounding land uses
The surrounding land uses in the area comprise primarily other mines as well as game
farms, including one game farm on Umtu.
6.13.4 Kgalagadi District Municipality
The Kgalagadi District Municipal (Figure 49) area falls within the Northern Cape Province
and is categorised as a cross-border municipality, consisting out of three local municipalities
and stretching over the western part of the North West Province and the north-eastern
section of the Northern Cape Province.
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Figure 49: Map indicating the locality of the Kgalagadi District Municipality
(Ptersa, 2007)
According to the latest census data (2001), the area has a population of ± 181 015. As is
indicated by Figure 50, the population mostly consists of African people with smaller amounts
of White and Coloured people also living in the area. The dominant languages of the area
are Setswana and Afrikaans. The geographical area of the province is 23681.0967 square
kilometres and the largest proportion of people in the District lives within the Moshaweng
Municipal area (56.2 %), followed by Ga-Segonyana with an estimated 34.2 % of the total
population. Although the largest number of people lives within Moshaweng, it is also here
where the poverty levels are the highest.

Compiled by Strategic Environmental Focus

143

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Figure 50:

Final Environmental Impact Assessment Report

Population of the Kgalagadi District Municipality (Ptersa, 2007)
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Language of the Kgalagadi District Municipality (Ptersa, 2007)

6.13.5 Unemployment rates
Data from the 2001 census indicated that 55.5 % of the economically active population in the
Northern Cape was employed while 26.1 % could not find employment. This unemployment
figure is lower than the national figure of 29.5 %. Significant for this province, however, is that
almost half of the potential work force is younger than 30 years old. At the same time,
unemployment is highest among the youth with unemployment rates of 54 % and 47 % in the
15-19 and 20–24 year-old age groups (Human resource development strategy for the
Northern Cape Province, 2004: 13).

6.13.6 Integrated Development Plan (IDP) (2005) Priority Issues
Within all three local municipalities and the District Municipal Area, IDP priority issues have
been identified and include the upgrade and provision of basic services and facilities; training
and employment creation; and the provision of housing for the local residents. The majority
of people live within rural areas with a high level of backlog in basic infrastructure and
facilities.
Poverty and deprivation are evident in the majority of places and confined almost exclusively
to the non-white population. Unemployment is more than 50 % in most of the areas and
people survive by pension / welfare payments and labour intensive jobs, the latter being
temporary in nature.
Water resources are an ongoing concern to the district management, although there are
believed to be very large underground reservoirs in the Kathu area. The district relies
significantly on the Vaal-Gamagara pipeline and the distributive lines for domestic and
industrial / commercial use. Extracted water for mining operations is also a resource. Some
of the areas lack basic social services such as basic health care, water and schools. There
is also a shortage of basic infrastructure such as transport, housing, water and electricity,
which contributes to the lack of economic development in the region.

Compiled by Strategic Environmental Focus

145

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

7

Final Environmental Impact Assessment Report

OVERALL ENVIRONMENTAL SENSITIVITY

The following section outlines the overall environmental sensitivity of the site as defined by
the detailed specialist studies undertaken during the EIA process. The environmental
sensitivities were mapped as indicated in Figure 52.

7.1

ENVIRONMENTAL SENSITIVITIES

Sensitive areas as identified by the specialists include the following:
•

Terrestrial and Aquatic Ecological sensitivity;

•

Soils; and

•

Heritage sensitivity.

7.1.1

Ecological sensitivity

As discussed in 5.6.4, approximately 97 % of the site is considered of medium Ecological
function and medium Conservation importance.
The Ga-Mogara River and its associated vegetation makes up the remaining three (3)
percent, and this area is classified as high Ecological Function and medium Conservation
Importance.
To ensure the protection of the river system a 1.5 km no-development buffer zone was
incorporated to protect the sensitive area. This buffer zone will also act as an important
migration corridor for large and small faunal species.
7.1.2

Soils

In terms of the soil-landform resources, sensitive areas are typically identified on account of,
inter alia, water and wind erosion hazards, soil compaction, dustiness and the loss of high
potential arable land.
The water erosion hazard of these sandy soils in their natural, undisturbed state (particularly
map units Ka1, KA2 and KC1) is moderate (Table 16), however, where the land surface will
be disturbed when steep, stockpiled sites are created, the erosion hazard could increase
substantially. On the other hand, map unit KA3 (as a result of steep slopes) and KVB
(resulting from possible flooding) have a high erosion hazard. Map units KA3 and KVB can
therefore be regarded as sensitive areas.
Although the wind erosion hazard of the fine sandy soils is regarded as high (Table 16), the
project area cannot be considered as sensitive in its natural, undisturbed state with the
present plant cover. Again, however, where plant cover is removed or the land surface
disturbed, the erosion hazard could increase considerably.
7.1.3

Aquatic ecosystem

Even though the Ga-mogara River currently contains no natural surface water, it is the
lifeblood of Kalahari ecosystems and often its most important physical asset. Although it only
covers a small percentage of the area, it sustains animal life by providing palatable grazing,
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water and habitat diversity. The large trees in the river systems provide indispensable and
essential microhabitats for wildlife in these harsh climatic conditions.
7.1.4

Heritage sensitivity

A grave site is located within the 1.5 km buffer zone, and a number of lithic artefacts, eroding
from a Hutton sand dune were recorded. Handaxes, cores and utilised and formal flake tools
are representative of the Earlier and Middle Stone Age (Further details can be found in
Section 5.4.7). It is imperative that the 1.5 km no development zone is left undisturbed and
people must not be allowed to enter this site on a regular basis.

Figure 52:

7.2

Environmental sensitivities as determined during the EIA process

ENVIRONMENTAL SENSITIVITY IN RELATION TO THE LAYOUT

Specialist studies were undertaken prior to the planning phase of the project. The sensitive
ecological and heritage sites were therefore mapped the location of the mine infrastructure is
located in the least sensitive area.
As stated above the mine infrastructure is located out of the 1.5 km no development of the
Ga-mogara River (Figure 52). No development will take place within the buffer zone except
for underground mining.
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Layout of mine infrastructure (KR, 2006)
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INTRODUCTION

Final Environmental Impact Assessment Report

Public participation plays an important role in the compilation of an Environmental Impact
Report (EIR) as well as the planning, design and implementation of the project. Public
participation is a process leading to informed decision-making, through joint effort by the:
•

Applicant;

•

Technical experts;

•

Governmental authorities; and

•

Interested and Affected Parties (IAPs).

Public participation is a vehicle for public input, which achieves the following:
•

Facilitates negotiated outcomes;

•

Creates trust and partnership;

•

Minimizes negative effects;

•

Maximizes positive effects;

•

Provides an indication of issues, which may

•

Prevents the project’s continuation;

•

Causes costly delays later; and

•

Results in enhance and shared benefits.

Through the public participation process, SEF endeavoured to involve potential IAPs. The
issues arising from the public participation process were incorporated into the draft EIR and
used to identify additional aspects, which require management measures.
8.1.1

Public Participation Process

The following process was undertaken to facilitate the public participation process for the
above-mentioned project, which commenced on the 3rd February 2006 (Please refer to
Appendix 2).
8.1.2

Newspaper Advertisement

An advertisement, notifying the public of the scoping process and requesting IAPs to register
their comments with SEF, was placed in English and Afrikaans in the “Kuruman Bulletin” and
the “Diamonds Fields Advertiser” on the 3rd February 2006 and the “Volksblad” on the 7th
February 2006 (Please refer to Appendix 2).
8.1.3

Site Notice

In order to inform surrounding communities and adjacent landowners of the proposed
development, 15 site notices in Afrikaans, English and Setswana were placed on site, in
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Kuruman, Kathu, Black Rock and Hotazel on the 2nd February 2006 (Affidavit is included in
Appendix 2).
8.1.4

Direct Notification Of Identified IAPs

Key stakeholders were directly informed of the proposed development by e-mail, post and
fax on the 3rd February 2006, by means of a Background Information Document (BID) in both
English and Afrikaans (Please refer to Appendix 2). The following stake holders were
notified:
•

National Authorities;

•

Provincial Authorities;

•

Local Authorities;

•

Ward Councillors;

•

Service Providers / Parastatals;

•

Community & Residential Associations;

•

Non-Governmental Organizations;

•

Farmers Associations;

•

Hotels, Guest Houses and Game Farms;

•

Educational Institutes;

•

Service Providers;

•

Business / Industry / Mines;

•

Adjacent Landowners; and

•

Interested and Affected Parties.

8.1.5

Flyers

Five hundred flyers in English, Afrikaans and Setswana were distributed in identified areas
such as tourist information centres, municipal offices and taxi ranks on the 2nd February
2006.
8.1.6

Meetings

Meetings were held to discuss the proposed new manganese mining project for KR, to
provide background information to the proposed mining activities located on the farms Umtu
281; Olive Pan 282; and Gama 283 and to obtain comments and contributions from IAPs
with regard to the environmental impacts of the proposed mine. IAPs were afforded the
opportunity to assist SEF in identifying possible impacts of the project on the environment
and make suggestions for mitigation measures.
8.1.7

Focus Group Meetings

Two (2) Focus Group Meetings with key stakeholders were held on the 17th February 2006 at
the Kuruman Country Club and the Hotazel Sports Club. The draft minutes were circulated
and the attendees were given 14 days to provide comments. No comments were received
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and the final minutes were circulated on the 28th March 2006. The final minutes are included
in Appendix 2.
8.1.8

Information Session / Public Meeting

An Information Session, followed by a Public Meeting was held on the 18th February 2006 at
the Kuruman Country Club. The draft minutes were circulated and the attendees were given
14 days to provide comment. No comments were received and the final minutes were
circulated on the 28th March 2006. The final minutes are included in Appendix 2.

8.2

PUBLIC REVIEW OF THE DRAFT SCOPING REPORT

On the 17th July 2006, the draft Scoping Report was made available for a 30 day comment
period. The draft Report was made available at the following venues:
•

Kuruman Library

•

Wrenchville Library

•

Mothibestad Library, and

•

Hotazel Recreation Club.

The draft Scoping Report was also made available on SEF’s website. All registered IAPs
were informed of the availability of the draft Report.
Registered IAPs were requested to submit comments, issues or queries regarding the draft
Scoping Report to SEF by the 23rd August 2006.

8.3

COMMENTS RECEIVED ON THE DRAFT SCOPING REPORT

Three stakeholders provided comments on the draft Scoping Report. These were the
Wildlife and Environment Society of South Africa, Northern Cape Region, South African
Heritage Resources Agency and Samancor Manganese (Pty) Limited (Hotazel Manganese
Mines). The issues raised by these stakeholders as well as, responses to these were
captured in the Comment and Response Report (Table 23). The main comments received
were:
•

Wildlife and Environment Society of SA

The appointment of relevant specialists the potential effect of dewatering, sinkholes, invasion
by alien plants, groundwater release, the rehabilitation of the tailings dam and minimisation
of the light and visual pollution.
•

Hotazel Manganese Mines

Land which belonged to Terra Nominees (Pty) Ltd and Samancor Manganese, who are the
beneficial owner of surface rights in the area. The details of the location of the railway line,
inadequacy of portable water, endangered wild life and plant species, lack of infrastructure
including houses, roads, railway services, water and electricity, were also raised.
•

South African Heritage Resources Agency

The IAPs commented on sites of certain ages, which may not be disturbed without a permit,
Heritage Impact Assessments which must be undertaken, and the appointment of the
relevant specialists.
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PUBLIC INFORMATION SESSIONS

Two Public Information Sessions were held on the 1st August 2006 at the Kuruman Town
Hall and the Hotazel Recreation Club. The purpose of these information sessions was to
discuss the findings contained within the draft Scoping Report. The draft minutes were
circulated and the attendees were given 14 days to comment on the minutes. No comments
were received. The final minutes are included in Appendix 2.
The main issue raised during these sessions was a land claim on the Farms Umtu 281,
Olivepan 282 and Gama 283. SEF corresponded with the Regional Land Claims
Commissioner in the Northern Cape and were subsequently informed that it was not a valid
claim. Please refer to Appendix 2 for the relevant correspondence.

8.5

PUBLIC REVIEW OF THE DRAFT EIA REPORT

The Draft Environmental Impact Report (EIR) was made available for public review from the
7th to the 28th March 2007 at the following places:
•

Kuruman Library

•

Wrenchville Library

•

Mothibestad Library

•

Hotazel Recreation Club,

•

Logaganeng Library; and

•

Cassel Library.

Focus group meetings were held on the 15th and 16th March 2007 to discuss key findings of
the EIR. Once the comment period ended, the EIR was updated and the Final EIR is
submitted to the Department of Minerals and Energy for review on the 5th April 2007.
Registered IAPs will be informed of the DME’s decision, once issued.

8.6

FOCUS GROUP MEETINGS: EIA PHASE

Two Focus Group Meetings were held on 15th and 16th March 2007, at the Hotazel
Recreation Club, and the Kuruman Town Hall respectively. The minutes, a copy of the
presentation and the attendance register are included in Appendix 2. Issues raised were
incorporated into the Issues and Response Table (Table 23). The main issues raised
concerned employment opportunities for local contractors.

8.7

COMMENTS RECEIVED ON THE DRAFT EIA REPORT

Comment was also made by various IAPs on the draft EIR which was made available in
Hotazel and Kuruman. All but one of the fifty-four comments indicated support for the mine,
as employment opportunities would be created. However, some IAPs expressed concerns
while supporting the mine, namely one concern regarding lung problems, one regarding
sports facilities and two regarding general environmental issues.
The Wildlife and Environment Society of South Africa (WESSA) raised issues regarding alien
invasive plant species, de-watering of the mine, the process followed and rehabilitation.
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CONCLUSION

Public participation followed the guidelines, as published by the DEAT (1998) during the EIA
process for the proposed development. IAPs were identified and notified of the proposed
development. Comments / concerns received were incorporated and addressed in this Final
EIR.
Assessing the comments / concerns received during the public participation process, it was
evident that the main concerns are:
•

Local employment and contractors;

•

Housing concerns;

•

Health risks;

•

Dust pollution;

•

Light pollution;

•

Infrastructure: Roads and Railway;

•

Water usage; and

•

Tourism concerns.

The above-mentioned concerns were considered and appropriate mitigation measures form
part of the EIA and EMP.
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Comments from and Responses to Identified and Registered IAPs

Organisation /
Company Name

Contact Person

COMMENT

RESPONSE

National Authorities
Department of Water
Affairs and Forestry
Department of Water
Affairs and Forestry
Department of Land
Affairs
Department of Land
Affairs
Department of
Environmental Affairs
and Tourism
National Government

Mr Frans Dreyts
Mr Piet Viljoen
Mr Glen Thomas

No comments were received.

N/A

Requested list of stakeholders 20 Jan 06 - received 23 Jan 06.

Comment noted. List was forwarded.

No comments were received.

N/A

Requested a copy of the BID.

Faxed BID 09 February 2006.

Mr Obed Mvuoa

Ms Princess
Masibo

Provincial Authorities
Department of Water
Affairs and Forestry Deputy Director: Water &
Resources
Department of Water
Affairs and Forestry
Department of Water
Affairs and Forestry
Department of Water
Affairs and Forestry
Department of Housing
and Local Government

Mr Abie Abrahams
Mr Hennie Harding
Mr Gawie Van Wyk
Mr Zeth Setenane
Mr Gideon Thina

Department of Education

Mr EAB Williams

Department of Transport,
Roads & Public Works
Department of Transport,
Roads & Public Works

Ms Patience
Mokhali
Ms Sue Webber
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Department of
Agriculture, Land
Reform, Environment
and Conservation
Department of Labour
Department of Economic
Affairs and Tourism
South African Heritage
Resource Agency Northern Cape

South African Heritage
Resource Agency Northern Cape
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Contact Person
Mr D Mothibi

COMMENT

No comments were received.

RESPONSE

N/A

Mr DD Makanda
Mr Martin Van Zyl
No comments were received.

N/A

Mr Sibayi Dumisani

Ms Mary Leslie

Comments on the Draft
Scoping Report

Compiled by Strategic Environmental Focus

In terms of the National Heritage Resources Act, No. 25 of 1999, heritage resources,
including archaeological or palaeontological sites over 100 years old, graves older than
60 years and structures older than 60 years area protected. They may not be disturbed
without a permit from the relevant heritage resources authority. This means that before
such sites are disturbed by development it is incumbent on the applicant (or mine) to
ensure that a Heritage Impact Assessment is done. This must include the
archaeological component (Phase 1) any other applicable heritage components and
appropriate (Phase 2) mitigation, which involves recording, sampling and dating sites
that are to be destroyed, must be done as required.
In the application there was no indication of an assessment of the archaeological
resources. The quickest process to follow for the archaeological component is to
contact an accredited specialist to provide a Phase 1 Archaeological Impact
Assessment Report. If property is very small or disturbed and there is no significant site
the specialist may choose to send a letter to the heritage authority to indicate that there
is no necessity for any further assessment. This must be done before any large scale
trenching or mining takes place (SAHRA will expect a copy of the annual report received
by the DME to indicate that trenching/mining has not impacted the area).
The Phase 1 Impact Assessment report will identify the archaeological sites and assess
their significance. It should also make recommendations (as indicated in Section 38)
about the process to be followed. For example, there may need to be a mitigation
phase (Phase 2) where the specialist will collect or excavate material and date the site.
At the end of the process the heritage authority may give permission for destruction of
the sites.
If any road cuttings or disturbance of the country rock or of ancient sediments such as
old river gravels is to be undertaken, a palaeontologist must be asked whether or not it
is important to assess the area and again provide an Impact Assessment Report.
Any other heritage resources that may be impacted such as built structures over 60
years old, sites of cultural significance associated with oral histories, burial grounds and
graves, graves of victims of conflict and cultural landscapes or viewscapes must also be
assessed.
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Strategic Environmental Focus (Pty) Ltd
was appointed to conduct the necessary
EIA and Management Programme (MP),
as required by the Minerals and
Petroleum Resources Development Act,
2002 (Act No. 28 of 2002) and manage
the environmental process for the
proposed project.
A Heritage Impact Assessment (HIA)
has already been undertaken as part of
the EIA by Matakoma Heritage
Consultants during March 2006. Details
of the HIA have been included in the
Scoping Report which was submitted to
the DME in November 2006. A full
impact assessment of the Heritage
resources is included in the EIA.
A copy of the Scoping Report was emailed to Ms Leslie on 11 January 2007.
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Organisation /
Company Name
Provincial Environmental
Departments
Northern Cape Provincial
Government - Premier's
Office

Mr Brent Ferris

Madam Speaker

Ms Connie
Seopasengwe

Executive Manager

Ms Mogodi

Led Manager

Mr Zebo Tshetlho

Local Economic
Development Unit
Local Economic
Development Unit
Local Economic
Development Unit
Local Economic
Development Unit
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Contact Person

COMMENT

RESPONSE

Ms Ellis Choeu

No comments were received.

N/A

No comments were received.

N/A

Mr J Finger

No claims have been registered on the Land Claims Commissioners database.

Comment noted.

Mr EAB
Mooiemang

No comments were received.

N/A

Ms Lee Els
Mr Honkie
Mocumie
Mr Trevor Barends
Mr Sechaba Kies

Local Authorities
Commission of
Restitution of Land
Rights
Commission of
Restitution of Land
Rights
Legal Admin Officer Regional Land Claims
Commission FS & NC
Kgalagadi District
Municipality - Manager
Kgalagadi District
Municipality Environmental
Kgalagadi District
Municipality
Kgalagadi District
Municipality - IDP
Manager

Ms Aisha Mothwa
Mr Sugar
Ramakarane

Mr Jaco Rudolfse
Mr G Van der
Westhuisen
Mr Carel Venter
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Kgalagadi District
Municipality
Ga-Segonyana
Municipality
Ga-Segonyana
Municipality
Ga-Segonyana
Municipality
Ga-Segonyana
Municipality
Ga-Segonyana
Municipality
Gamagara Local
Municipality Environmental
Moshaweng Local
Municipality
Cllr: Mayoral Committee
Infrastructure
Bophirima District
Municipality
Kagisano Local
Municipality
Chamber of Commerce Kuruman
MEC Local Government
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Contact Person

COMMENT

RESPONSE

Ms Sofia Mosikatsi
Mr OH Barnard
Mr G Lebona
Mr G Jele
Ms Patricia Motane
Mr OS Johannes
Mr Pierre Burger
Mr T Schumana
Mr MJ Baicomedi
Mr NG Ncobo
Mr TG Lethogile
Cllr Matthews
Mpatha
Mr Boeboe Van
Wyk

No comments were received.

N/A

Ward Councillors
Ga-Segonyana Local
Municipality - Ward 1
Ga-Segonyana Local
Municipality - Ward 2
Ga-Segonyana Local
Municipality - Ward 3
Ga-Segonyana Local
Municipality - Ward 4
Ga-Segonyana Local
Municipality - Ward 5

Cllr F Byleveld
No comments were received.
N/A

Cllr E Modise
Mayor Juanita
Mabilu

Faxed Draft Comm Strat 20 Jan 06.

Cllr T Kenosi

No comments were received.

N/A

Cllr G Monaki
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Company Name
Ga-Segonyana Local
Municipality - Ward 6
Ga-Segonyana Local
Municipality - Ward 7
Ga-Segonyana Local
Municipality - Ward 8
Ga-Segonyana Local
Municipality - Ward 9

Gamagara Local
Municipality - Ward 1

Moshaweng Local
Municipality - Ward 1
Moshaweng Local
Municipality - Ward 2
Moshaweng Local
Municipality - Ward 3
Issue raised at the Public
Meeting
Moshaweng Local
Municipality - Ward 4
Moshaweng Local
Municipality - Ward 5
Moshaweng Local
Municipality - Ward 6
Moshaweng Local
Municipality - Ward 7
Moshaweng Local
Municipality - Ward 8
Moshaweng Local
Municipality - Ward 9
Moshaweng Local
Municipality - Ward 10

Final Environmental Impact Assessment Report

Contact Person

COMMENT

RESPONSE

Cllr K Pedinyane
Cllr K Keikabile
Cllr NG
Thupaemang
Cllr OA Gaetsewe
It is believed that this proposed project will boost the economy of our province and our
area.
Acknowledged that the proposed mine will create job opportunities towards the
communities.
Request that upcoming local contractors be assisted to support job creation.

Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.

No comments were received.

N/A

Mr Solomon
Motloung

There is concern that there may be a land claim on the Farms Umtu 281, Olivepan 282
and Gama 283.

According to the Commission on
Restitution of Land Claims, Free State
and Northern Cape, there are no land
claims registered on these portions of
land (see letter from relevant Authority
appended as Appendix 1).

Cllr GS Moitshepi

No comments were received.

N/A

Cllr AC Olivier

Cllr Dorcas Moremi
Cllr IM Motseki

Cllr LM Phuduhudu
Cllr EL Obaakanste
Cllr Obitseng
Motsiele
Cllr OE Leshope
Cllr RM Mmasara
Cllr MM Butienyana
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Moshaweng Local
Municipality - Ward 11
Moshaweng Local
Municipality
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Contact Person

COMMENT

RESPONSE

Cllr OH
Kgopodithata
Cllr Onalenna
Koikoi

Community / Residential Associations
Stated that the community would like the proposed project to create socio-economic
benefits, and invest in social programs.

Comment noted.

The community are in favour of the project to start and project plans to be developed.
Concerns regarding non-local people being employed, which often lead to social
problems like unwanted pregnancies. Often the workers have families at their place of
origin, and this result in abandonment of woman and children.
Gamagara Crisis Centre

Ms Angy Mongale

Needs to know what the mine’s employment strategy is.
Need to know whether the local community will benefit from the mine.

Gamagara Crisis Centre

Ms Kgomotso
Kaekae

Enquired what the impact of the proposed mine will be on the surrounding / adjacent
properties. There is a chicken poultry farm adjacent to the proposed site.

The mine will be underground and the
surface will not be affected. The poultry
chicken farm can proceed with farming
as usual. The poultry project is an
example of a possibility where the mine
and community can interact with each
other by providing mutual services.

No comments were received.

N/A

Need to know how the project will ensure that local people are employed.
Kgalagadi Support Group

Ms Agnes Sibi
Enquired if outsourcing can be done to local contractors.

Ga-Segonyana
Community Developer

Mr Matshidiso
Diretse

Enquired if there are open KR shares available.
Concerns about outsiders moving into Kuruman / Hotazel area. Need to know how the
community can participate.
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Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.
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Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.
KR is currently employing a local
contractor to undertake the prospecting.
78% of the shares belong to black
people of whom 62% are black woman.
Shares are widely distributed but limited.
The company will be listed with JSE
stock exchange
This is addressed in the Social Impact
Assessment (Appendix 3)
DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine
Organisation /
Company Name

Final Environmental Impact Assessment Report

Contact Person

COMMENT

Enquired who KR is.

Enquired if the shareholders are living in the Northern Cape area.
SAWIN Leader

Ms Sister
Thembeka

RESPONSE
KR is the first majority owned black
woman mining company in South Africa.
Daphne Mashile Nkosi is the
Chairperson as well as being a
shareholder and is very passionate
about the role of women in the
workplace.
Some of the shareholders are living in
the Northern Cape

No comments were received.

N/A

No comments were received.

N/A

It is suggested that An Ecologist and Archaeologist with local expertise should be
appointed for the Ecological and Archaeological assessments of the EIA.

Strategic Environmental Focus (Pty) Ltd
(SEF) will ensure that the ecologist and
archaeologist appointed for the purpose
of the EIA, contact the relevant people
at the McGregor Museum

Request a copy of the EIA Report for comment.

Comment noted. A copy of the EIR will
be made available.

Non-governmental Organisations
Chamber of Mines of
South Africa

Mr Niks Lesufi

Sakekamer, Kathu

Mnr Riaan Maritz

Kgalagadi Development
Node
Kgalagadi Human
Resources
Tsantsabane
Development Forum

Mr Thabo
Mathabathe
Mr Lebogan
Motlhaping

WESSA NC
Conservation Committee

Ms Selma Adalante

Ms Tania Anderson
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Contact Person

COMMENT
The Scoping Report on the proposed mine was read and they have the following
comments / questions that should be addressed in the EIA:
Suggested that the botanical specialist, fauna specialist and archaeologist appointed for
the EIA must consult with local expertise at the McGregor Museum to obtain relevant
information for the area. The contact persons are Ms Tania Anderson, Cornè Anderson
and Peter Beaumont / David Morris respectively as they have knowledge about rare
species, species of conservation value and archaeological sites, etc. It was
recommended in WESSA’s initial comments that local expertise be used.

Wildlife and Environment
Society of South Africa,
Northern Cape Region
Comments on the Draft
Scoping Report

WESSA NC
Conservation
Committee

Stated that the potential effect of dewatering (i.e. lowering the groundwater table) on the
Camel Thorn trees and other vegetation that is likely to be water dependent on the
Gamagara River should be addressed in the flora study of the EIA.

The potential for subsistence (sinkholes) to develop in the Gamagara River as a result of
mining and dewatering must be investigated. Subsidence of an area causes a loss of
water flow downstream, loss of groundwater recharge downstream and impacts of the
vegetation, ecology and downstream water users. This has happened in other sections
of the Gamagara River.

The Gamagara will not be undermined.
Mining will take place to the west of the
Gamagara River.

Enquired how and where the abstracted groundwater will be released.
Enquired how areas affected by the mining activities and the tailings dam will be
rehabilitated.
Enquired what mitigation measures will be put in place to minimise light pollution and
visual pollution.
Mr MM Montshiwa

Strategic Environmental Focus (Pty) Ltd
(SEF) will ensure that the ecologist and
archaeologist appointed for the purpose
of the EIA, contact the relevant people
at the McGregor Museum

Based on the results of the drilling
undertaken to date, it will not be
necessary to abstract groundwater. The
geo-hydrological studies are currently in
progress and thus the EIA Report will
document the final results of the study.
Water will be obtained from the VaalGamagara pipe line.

The risk of invasion by alien plant species due to disturbance through mining must be
addressed.

Kalahari Conservation
Society - Project
Manager
South African NGO
Coalition - Environment

RESPONSE

No comments were received.

Control of alien plant invasion will be
addressed in the Environmental
Management Programme (EMP).
A water balance will form part of the
feasibility study, which will be
undertaken during the EIA phase.
Rehabilitation will be addressed in the
EIA.
Light and visual pollution will be
addressed in the Visual Impact
Assessment (VIA) undertaken as part on
the EIA.
N/A

Mr Thabo
Madihlaba
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South African NGO
Coalition - Land/Rural
McGregor Museum Archaeology
McGregor Museum Botany
McGregor Museum Social Anthropology
McGregor Museum Zoology
Kalahari Adventure
Centre
NUM
Solidariteit
DAMCWU
Environmental Justice
Forum
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Contact Person

COMMENT

RESPONSE

Mr Thabo Khotle
Mr D Morris
Mr T Anderson
Mr L Mogami
Mr PC Anderson
No comments were received.

N/A

Me Engela Greef
Ms Jackie
Tshimanegape
Mnr Hannes
Liebenberg
Mr Bongani
Mthembu
Mr B Mehlomakulu

Dust mitigation measures are important, as the area surrounding the mine are sensitive
and dust might affect the poultry farm.
Need to know what the lifespan of the mine will be.

This is addressed in the Air Quality
Impact Assessment
(refer to Appendix 3)
The life expectancy for the mine is far
beyond 30 years.

Farmers Associations
Agri - Kuruman

Me Jacquie
Markum

Aansluit Boerevereniging

Mnr JA Smith

Aansluit Boerevereniging

Mnr CJG Beukes

Goedehoop
Boerevereniging
Grootfontein
Boerevereniging
Kuruman
Boerevereniging
Kuruman
Boerevereniging

No comments were received.

N/A

Mnr JW Pretorius
Mnr H Van der
Merwe
Mnr SC Van der
Walt
Mnr SW Burger
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Kuruman-Oos
Boerevereniging
Mac-Mac
Boerevereniging
Mac-Mac
Boerevereniging

Mnr P Van den
Berg
Mnr EZ
Anthonissen

Agri - Kuruman

Final Environmental Impact Assessment Report

Contact Person

COMMENT

RESPONSE

No comments were received.

N/A

Mnr Danie Joubert

Phoned 08 Feb 06 and confirmed that he will attend FGM and POD/Meeting.

Comment noted.

Mnr WP Van der
Walt

Need to know if employees will stay on the premises.

Enquired if Will the employers come from existing towns.

Enquired where water will come from to wash manganese.
Comment raised that road transport can not be an option to transport manganese. The
current load on roads is deteriorating roads and making roads unsafe.
Comment has been raised that Eskom said previously on record that current existing
network does not have capacity. Need to know if new power lines will be built.
Concern raised that Telkom services are dissatisfying due to not having the capacity.
Need to know if Vaal-Gamagara will supply additional drinkable water.
It is requested that underground water (boreholes) cannot be an option.

Enquired if plans are in place regarding proper ground disturbance rehabilitation.

Need to know if current road infrastructure, e.g. roads and railway, will handle additional
loads.
Enquire how KR will handle opportunists that will later squatter in surrounding area.
Concerned if the Geohydrological study will determine how industries will affect the
water flow.
Need to know how KR will handle the superfluous water and still continue with
production.
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Personnel will stay in surrounding
communities
Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.
All water will be supplied by the VaalGamagara Pipeline
The ore will be transported by rail. KR is
currently busy with a contract with
Spoornet
Comment noted.
Water will be supplied from the VaalGamagara pipeline and that 85% of
water will be circulated in the mine.
Water will not be a problem.
The new Mineral Act of 2002, which was
enacted from 2004 has strict
requirements that must be met before
mining can start and this includes a
rehabilitation plan. If all the procedures
are not followed, the DAM will not grant
the company the right to mine.
The ore will be transported by rail. KR is
currently busy with a contract with
Spoornet
This is addressed in the Social Impact
Assessment
The underground mining will affect the
groundwater
Water will be recycled within the mine.
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Contact Person

COMMENT
Enquire if proposed study will be available to Agri Kuruman.

Concern was raised that the farmers are always left behind, due to outsiders coming in
and receiving all job opportunities.

Lehating Agri

Mnr JC Theart

Severn Boerevereniging

Mnr GJ Hoon

Shellford
Boerevereniging
Shellford
Boerevereniging
Vanzylsrus
Boerevereniging

Mnr AJ Fourie

RESPONSE
The reports will be made available for
public review. Dates and venues will be
relayed to registered IAPs.
Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.

No comments were received.

N/A

No comments were received.

N/A

Requests to be registered as an IAP.

Acknowledged and has been registered
as an IAP.

Request that consideration is given to light pollution when preparing any environmental
impact reports, as it is in this regard that Tswalu Kalahari Reserve has a specific
interest.

There will be a 24-hour operation on
surface. Lighting is essential for safety.

Need to know how lighting will be designed to avoid further pollution of the Kalahari
night skies and further disrupt the horizon.

Lighting will, however, be designed to
minimise the impact on the surrounding
areas.

Dark skies and uninterrupted horizons are two “pillars” on which tourism products in the
region are built.

Refer to the Visual Impact Assessment
(Appendix 3 or Section 6.12).

No comments were received.

N/A

Me Jackie Cloete
Mnr FA Cloete

Hotels, Guest Houses and Game Farms
Tswalu Kalahari Reserve

Tswalu Kalahari Reserve

Me Debbie Goosen

Mr Gus Van Dyk

Namakwari Lodge

Mnr Quinten
Taljaard

Gamagara Hotel

The Manager
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Contact Person

Eldorado Motel

Mr De Kock

Janke Gastehuis

Me Anke

Soetvlakte Guesthouse

Mnr Louis Hauman

Kalahari Rangers Lodge
- McCarthy's Rest

Me Liezl

COMMENT

RESPONSE

Educational Institute
Hoërskool Gamagara

Mnr NJ Zaayman

Dibeng Laerskool

Me Van Tiddens

Sesheng Intermediate
School

Mr P Richard
Okhas

Sishen Laerskool

Mnr F Oliphant

Kathu Kollege

Mnr L Rens

Kathu Laerskool

Mr JAM Gharisch

No comments were received.

N/A

Concerns were raised regarding the proposed project’s impact on schools. Need to
know what structures are in place to support schools.

This will be addressed in the Social and
Labour Plan
Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.

Concerned that in the past, mines would close down only to leave people unemployed.
Need to know if it can be promised that local people will be used for labouring positions.

No comments were received.

N/A

Mnr A Beukes

No comments were received.

N/A

Eskom

Ms Inno Mathaha

No comments were received.

N/A

Spoornet

Mnr Jasper Van
Niekerk

Hotazel Combined
School
Black Rock Primary
School
Kathu Hoërskool

The Principal
The Principal

Service Providers
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Telkom
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COMMENT

Ms Amanda
Singleton
Enquired as to when will the mine will start operating.

Enquired as to how the people will be employed.

Enquired as to whether the skills of the local community will be taken into account.
Tsogo Pele Construction

RESPONSE

Victoria Modungwa

Enquired as to how emerging contractors will be employed.
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Construction will start during 22008
depending on the Capital invested in the
project.
Construction will take 15 – 18 months.
Jobs will be advertised locally for
positions once operation of the mine
commences. People will start to be
employed towards the end of 2008.
Yes, the shareholders of the company
are local people. Surveys will be
undertaken to determine what skills are
available. The Social and Labour Plan
provides for skills development over the
life of the mine.
Will employ contractors who have
empowerment arrangements. The
drillers that have been used in the
project are black empowered and local.
The chairperson of KR is strong on
using black empowered companies and
women. KR is black empowered.

Enquired as to whether emerging contractors will have the opportunity to subcontract.

Yes, KR will assist them to get going.

Enquired as to how people will be made aware of opportunities.

KR will initiate community forums to be
able to notify people of job opportunities
etc.
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Business / Industry / Mine
Concerns that labourers will be taken from surrounding mines.

ASSMANG LIMITED Engineering Manager /
Black-Rock Community

Need to know how KR is going to handle opportunists which are a problem at other
mines in relation to employment.
Mnr A Jan Nel

Outsiders will have to come in and be trained. Need to know what plans are in place to
train people.
Enquired how big the mine will be.
Need to know what are the intentions regarding the railway structure.
Enquired if there is any indication on how many contractors will be utilized.
It has been said that there will be a shortage of manganese by 2007.

ASSMANG LIMITED

Mnr AI Pretorius
Need to know if the proposed mine will be discussed with Spoornet and Gamagara
Municipality.

ASSMANG LIMITED

Ms T Pretorius

Woodrow Engineering
Sales CC

Mr Russell
Woodrow
Mr Stephen
Kotoloane

Asbestos Interest Group
Asbestos Interest Group

Ms Olivia Kiet

Asbestos Interest Group

Mr Brown M Masike
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Local labourers should be used. For the
technical positions foreigners will most
probably be used due to the
unavailability of skills. It is suggested
that a list of local contractors be
compiled
Provision will be made for mentorship
programmes to develop skills.
The proposed mine will be an
underground mine. The plant area will
be approximately 2-3 km².
A railway line will be constructed from
Hotazel to the mine
KR is currently aware of three major
contractors in the area.
Refer to Section 2 for an overview of the
Manganese market
KR will interact with government where
necessary. SA has got the right to have
a bigger place in the market world. 80%
of the world’s manganese is found in
SA.

No comments were received.

N/A

Requested to be registered as an IAP.

Acknowledged and registered on 06
February 2006.

No comments were received.

N/A
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Need to know what type of diseases can be caused from manganese.
Asbestos Interest Group

Mr Patric Senane

Enquired if training will be provided for certain expertise in the local community.

Thito Construction
Enterprise

Mr George
Folowane

Comment noted.

No comments were received.

N/A

Concerned that most small companies have problems obtaining sufficient funds to run
businesses. Need to know where funds can be obtained to start these businesses.

Comment noted, however, this is not in
the scope of the project.
The Land Requisition Authority has
been informed. According to the
Commission on Restitution of Land
Claims, Free State and Northern Cape,
there are no land claims registered on
these portions of land (see letter from
relevant Authority appended as
Appendix 1).
KR has an obligation to pay royalties.
KR has claimed the right to occupy the
surface.
One would not be allowed to mine them;
the diamonds would belong to the state.

Mr Andrew Segano

Need to know if lawful landowners would gain their land back and if there would be any
royalties involved.
Enquired if diamonds could be mined once found on your own property.
Ikageng Projects

Mr L Matobo

Ikageng Projects

Mr T Meyedi

Kagontle JV Southern
Kalahari

Mr Joseph Manhe

Tsolta-Pele

Mrs J Matshidiso
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The Health and Safety Act is there to
protect people.
Provision will be made for mentorship
programmes to develop skills.

SARS requires a skills development plan, and if you have credit you have an
opportunity, which then takes about six months for process to be completed.

Enquired if there are any land claims on the proposed site.
Segafana General
Trading

Much research has been undertaken.
There are poisonous hazards together
with alloy fume exposure limit of
20mg/Nm3 cm. There is Samancor
monitoring data available. The plant will
be designed with best technology.
Underground, water will keep dust away.
Manganese mines are very open about
dangers involved.
The International Manganese Institute in
Paris has large database with available
results.

No comments were received.

N/A

Requested a copy of the Draft Scoping Report.

Based on the fact that it is a draft copy,
SEF can unfortunately not adhere to the
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request. The EIR will be made available
for public review at public venues during
March 2007.

Siseng General Trading
Enterprise

Mr JK Mocwagole

SASOL Nitro Explosives

Mr Franco Strydom

Joulas Technology

Mr Jorrie Marais

Xploring

Mr JF Aucamp

Gomotsang Construction
Enterprise

Mr MD Gorekwang

OREX cc

Mr Peter Harrison

OREX cc
OREX cc
OREX cc

Building and fencing

Mr Solly Van der
Merwe
Mr Hannes van der
Merwe
Mr Sarel van der
Merwe

Ms Lybia Khabae

No comments were received.

N/A

No comments were received.

N/A

Request road improvement. Request fence improvements.

KR will upgrade access roads to the
mine. Fences may be erected on site.

States that the proposed mine will create jobs.

Comment noted.

Request more information regarding recruitment and how the tenders forms.
Request that the proposed project should fund small business to improve community.
Hotazel Manganese
Mines

Mr JP Leader

Comments on Draft
Scoping Report

Stated that Terra Nominees (Pty) Ltd owns the surface of the land on:
Portion 1 (Gama) of the Farm Gama no. 238
The Farm Umtu, and
The Remaining Extent of Olive Farm no. 282 on which it is proposed to establish the
mine.
Stated that Terra Nominees also own significant other surface rights in the area of the
proposed mine.
Stated that Samancor Manganese (Pty) is also the beneficial owner of significant
surface rights in the area and also operates the Mamatwan and Wessels mines.
Both Terra Nominees and Samancor Manganese are therefore Interested and Affected
Parties (IAPs) and consider that more detailed information is required to enable them to
comment meaningfully on the proposed mine.
Requested details of the location of the railway line.
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This will be addressed in the Social and
Labour Plan.
The purpose of the Scoping phase of
the Environmental Impact Assessment
(EIA) process is to identify and
document the issues that require
attention and further investigation during
the EIA phase. Most of the comments
received form Terra Nominees /
Samancor Manganese will be
addressed in more detail in the EIA
phase.
However, please note the following:
All potable water will be obtained from
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Stated that there is a shortage of portable water in the area.
Stated that attention has not been given to the endangered wildlife and plant species in
the area.
Stated that some of the IAPs in the Government Departments whom are quoted in the
report are no longer employed in these departments.
Stated that inadequate information regarding the area to be disturbed and the source of
skills was relayed.

Stated that concerns expressed in the Scoping Report and at the public meetings
regarding the lack of infrastructure, including housing and consequent possible
squatting, roads, railway services, water and electricity in the area must receive
attention.

Terra Nominees / Samancor Manganese reserve the right to comment or object at a
later stage when more information is made available.

the Vaal-Gamagara pipe line
Based on the results of the drilling
undertaken to date, it will not be
necessary to abstract groundwater. The
geo-hydrological studies are currently in
progress and thus the EIA Report will
document the final results of the study
Skills, housing and other social issues
were addressed in the Social and
Labour Plan and will also be addressed
in the Social Impact Assessment (SIA),
which forms part of the EIA phase
Further details regarding roads, railway
services, water and electricity will be
addressed in the EIA Report, and
The Scoping Report relays baseline
ecological information. Further details
regarding endangered wildlife and plant
species will be addressed in the EIA
Report.
Comment noted.

Adjacent Landowner
Olivepan
Terra Nominees (Pty) Ltd
- Gloria 266 Portion 1,
York 279 Portion 2
SAMANCOR LTD Hotazel 280 Portion 0
(R/E)
SAMANCOR LTD Hotazel 280 Portion 0
(R/E)
SAMANCOR LTD Hotazel 280 Portion 0
(R/E)
SAMANCOR LTD Hotazel 280 Portion 0
(R/E)
SAMANCOR LTD Hotazel 280 Portion 0
(R/E)

Mnr LP Van der
Walt

No comments were received.

N/A

Ms Elsa
Wloschowsky
Mr Philip Baum
Mnr Ian Botha
Mr Barry Davison
Mr Christopher
Colebank
Mr Barend Van der
Walt
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Olivewood 284 Portion 0
(R/E)
Mukulu 265 Portion 0
(R/E) - ASSMANG
Klipling 271 Portion 0
(R/E) - ASSMANG
Waterpan Gold Mining
Co (Pty) Ltd) - York 279
Portion 0 (R/E)

Final Environmental Impact Assessment Report

Mr Jacobus Theart
Mr Desmond Giulio
Sacco
Mr Phillip
Christiaan Crous
Mr Leon Struck

Telele 312 Remainder
Telele 312 Portion 0 ASSMANG
Associated Manganese
Mines of South Africa Ltd
- Belgravia 264 Portion 0
(R/E)

Mnr Bryan Robert
Broekman
Mr Alan Jepson

No comments were received.

N/A

Interested and Affected Parties
Resident

Ms Andrew Willie

No comments were received.

N/A

Requested project background information.

Background Information Document
(BID) was sent on 09 February 2006

Local people of Kuruman should be developed.
Interested and Affected
Party

Provide more productive opportunities for the province.
Mr Ernest Hendrick
The proposed development will reduce unemployment in Kuruman.
Employ people according to their qualifications.

Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.
Provision will be made for mentorship
programmes to develop skills.

Construct railway line and roads.
Interested and Affected
Party

Mnr Johan Judels
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Requested project background information.

Background Information Document
(BID) was sent on 09 February 2006

Mr Judels is a developer and Civil Engineer contractor and sees potential in proposed
mine development

Comment noted.

Enquired when the mine operations would commence.

Refer to Section 3.7
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Mr Sydney
Sesenyametse
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Enquired whether there will be a shortage in housing.

A strategic plan regarding housing is
being compiled and home ownership will
be encouraged. KR aims to employ a
stable workforce rather than utilizing
contractors.

Would like to provide labourers fro the proposed mine.

Comment noted.

Requested project background information.

BID was sent on 13 February 2006.

Concerned that a lot of people from the Northern Cape are excluded from new projects
and that all contracts are given to people from Johannesburg / Gauteng. Need to know if
local people will be used.

Employment will be sourced from the
local communities as far as possible.
Employment is dependent on skills, if a
skilled worker cannot be sourced from
the local communities, the position will
be outsourced.

Need to know how local people will benefit from this project.
AMD - Supplier

Mr Rob Malan

Housing is a problem in the area.
Suggested that 3 or 4 people from the community should be selected to keep people of
the community informed of project proceedings.

Concerned about people that have not attended the held meetings. Are they involved in
the project?

Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party

Ms Addison
Oepeng

No comments were received.

This is the aim of the environmental
process, to keep people informed.
People have the freedom to be able to
choose whether they want to be
involved in a project or not. A
registration form was sent to all
identified IAPs and the opportunity was
provided to register for the project by
telephone, e-mail, fax or post.
N/A

Mr MT Nakedi
Mr SP Mabutunane
Mr CW Joël
Mr Ernest Bannane
Mr Tumisang
Samotse
Mr Milton Motong
Mr Edison O
Lesang
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Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Interested and Affected
Party
Metago Environmental
Engineers (Pty) Ltd
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Mr TF Mokgari
Mr L Fish
Mr G Maake
Mr W Vunikaneu
Mr M Maake
Mr T Maake
Mr Wilhelm Alheit

Requested copies of the reports that have been issued for public review.

Copies were e-mailed to Mr Alheit.

Ms Daphne Nkosi

No comments were received.

N/A

Private

Mr Kagisho
Sechogela

Requested a copy of the Draft Scoping Report.

Based on the fact that it is a draft copy,
SEF can unfortunately not adhere to the
request. The EIR will be made available
for public review at public venues during
March 2007.

Private

Ms Keitumetse
Koloi

No comments were received.

N/A

Private

Ms Boitumelo Block

Private

Mr Freddy Mathe

Private

Mr Eric Machogo

Private

Mr Kagisho Block

Private

Mr Gilbert Block

Department of
Agriculture

Mr Itumeleng Afrika

Private

Ms Virginia
Motingwe

Private

Patricia

Private

Mr Aaron Hantise
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Private

Mr Godfrey Maibiri

Private

Mr Patrick Kegoeng

Private

Lebogang

Ward Member

M Kegoeng

Private

Ms Pinky Amanda
Tabakeng

Private

Ms BP Selobilwe

Private
Private
Private
Private

Mr Teko Gabriel
Jonathan
Ms Precious
Kgakatsi
Mr Thihelo
Matshogo
Mr Alphius
Morapedi

Private

Mr Josef Seele

Private

Ms DE Theo

Private

Ms DL Leruele

Private

Mr OS Matong

Private

Ms GS
Gaseranolwe

Private

Mr KZ Pilane

Sineng GTEP Camp

Mr RG Koloi

Taxi

Mr JM Motingwe

Private

Mr TP Andries

Tsineng Land Claims
Committee

Mr April Samotse
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No comments were received.

N/A

174

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine
Tsineng Land Claims
Committee
Tsineng Land Claims
Committee
Private
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Mr Modise
Morapedi
Mr KL Tshwengane
Mr Samson
Gabanangata
Requested job opportunity either in the form of a contractor or sub contractor and / or
leasing mine equipment to the mine as part a joint venture.

Comment noted

Requested a copy of the Draft Scoping Report.

Based on the fact that it is a draft copy,
SEF can unfortunately not adhere to the
request. The EIR will be made available
for public review at public venues during
March 2007.

Kgalagadi Mineral
Association

Mr AS Leserwane

Ward 3 Committee

Mr Richard Kibelo

No comments were received.

N/A

Private

Ms Lydia Khabae

No comments were received.

N/A

Comment on draft EIA
Private

Mr C Orren

If it can employ local people it will definitely have a positive outcome and it will be good
for employment in Kuruman.

Comment noted.

Private

Mr CS Cornetz

(Translated from Afrikaans) It will bring relief from unemployment

Comment noted.

Private

Ms R Barnett

(Translated from Afrikaans) It will be beneficial, but the housing problems must be taken
into consideration. The Kgalagadi-district must be considered for employment. Training
must be provided to the unemployed to so doing form part of the appointments on the
mine.

Issues related to housing have been
dealt with in the SIA, as well as on
pages 146, 261, 291 and 309 of the EIR.

Private

Ms A van der
Westhuizen

It’s a good idea because most people are unemployed and poverty is too high.

Comment noted.

Private

Mr Piet Lesley

Private

Ms Monica
Esterhuizen

Private

Ms A Joseph

Private

Ms Moira Coetzee

(Translated from Afrikaans) It is a good proposal to combat unemployment.

Comment noted.

Private

Ms Adrie Louw

(Translated from Afrikaans) It is a very good proposal as employment will be greatly
reduced.

Comment noted.

Private

Mr Ivor Ferris

It will be a good idea.

Comment noted.
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(Translated from Afrikaans) It is a good proposal which will create employment for the
community.
(Translated from Afrikaans) It is for a good cause, so that there can be job creation for
our people.
(Translated from Afrikaans) It is a good proposal so that there can be job creation for our
community.
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Private

Mr Glen Godi

I want a job at the mine

Private

Mr Romano
Kgodlhane

To give me a job there

Private

Ms Nancy Corner

(Translated from Afrikaans) Please also consider those who do not have Grade 12 but
do possess the necessary skills.

Private

Ms Mogomotsi
Chwaro
Ms Nompanelo
March

Private
Private
Private

Ms KM Setlhoke

Provide skills and create job opportunities.
It will eleviate [sic] poverty. They must consider people around Kgalagadi.

As identified in the EIR, SIA and social
and Labour Plan, the mine will employ
people with the required skills from the
local communities first before people
from other areas are employed.

Create job for those with and without qualification and exprience and they need job [sic].

Private

Ms Shireen
Shampan

Create jobs for the people and training for those who are not qualified for certain fields in
mining.
(Translated from Afrikaans) I think it is good job creation because most of the people are
unemployed. Best wishes.

Private

Ms Emsie Jacobs

It’s a positive thing and to create jobs for all of us.

Comment noted.

Private

Ms Lilly Melito

(Translated from Afrikaans) It will create an opportunity for our children to also get work.
It will decrease mischief if the youth get work.

Comment noted.

Private

Ms Mina Armstrong

(Translated from Afrikaans) It is job creation for the unemployed youth.

Comment noted.

Private

Ms Marlene Goliath

(Translated from Afrikaans) It is job creation for the unemployed.

Comment noted.

Private

Ms VPG Mekito

(Translated from Afrikaans) That our children can get work and feel worthy again.

Comment noted.

Private

Ms Agnes Solomon

It’s a positive thing and to create job for all of us and the community.

Comment noted.

Private

Mr Reggie Mentoor

Private

Mr Christopher
Saal

Private

Ms Venessa Botha

Private

Ms Gladys Haai

Private

Ms Marilyn Olyn

Ms PP Thipe
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(Translated from Afrikaans) It is a good thing for us to accept employment for all in the
community as soon as possible.
Thank you.
(Translated from Afrikaans) It’s the best thing which they have done now so that we can
get work faster.
Thank you.
(Translated from Afrikaans) Job creation. Unemployment.
(Translated from Afrikaans) It will be a good thing because many young people are
unemployed.
(Translated from Afrikaans) There must be enough jobs, and not just certain posts, as
unemployment is very high.
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Private

Ms Joyce
Kgatlhane

More people will get jobs. It will fight poverty and joblessness and create a lot of work.
It is a good idea.

Comment noted.

Private

Ms Rosetha Griqua

(Translated from Afrikaans) Work opportunities must be created for the unemployed.

Comment noted.

Private

Ms Yvonne
Golelang

It will create work for the unemployed people. It is a good idea. It will fight poverty.

Comment noted.

Private

Ms M. Night

Job creation is good but please leave the favouritism. Put the person with the correct
skills in the right position. Forget about skin colour and race so that at the end
everybody feels satisfied.

Comment noted.

(Translated from Afrikaans) Long-term lung problems for workers.
Unemployment.

Much research has been undertaken.
There are poisonous hazards together
with alloy fume exposure limit of
3
20mg/Nm cm. There is Samancor
monitoring data available. The plant will
be designed with best technology.
Underground, water will keep dust away.
Manganese mines are very open about
dangers involved. The International
Manganese Institute in Paris has large
database with available results. The
Health and Safety Act is there to protect
people.

Private

Ms S Cengcami

Private

Mr Rodney
Motswadisa

Private

Mr Clive Abrahams

Private

Ms E Willemse

Private

Ms Wamdile
Bosman

Private

Mr DV Kiel

Private
Private

Ms Gaoretelelwe
Thobega
Ms Jeanette
Balepile

Excellent, we will now fighting high unemployment around Northern Cape and South
Africa as hole [sic].
Who will benefit from this mine?
The idea is excellent, but what about the impact it will have on the environment?
It will create more jobs, so it is a positive thing although it will also have a negative
impact on the environment.
It will decrease poverty and try to establish a way forward for people who are less
fortunate.
It will end-up crime, more especially among the youth. And also it will limit those who are
home-less toyi-toying in the street and stealing [sic].
It is situated far from human settlement therefore I do not think it have that much impact
on the environment [sic]. It is a job creating project.
It will reduce crime in our youth. Keep them away from taking drugs [sic].

Private

Ms Monica Martin

For youth they will stand a more chance of changing their lives [sic].

Private

Ms Disebo Ilawka

It will create jobs for us. Crime will be less.
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from the mine.
The impact upon the environment can
be mitigated, as is evidenced by this
EIR.
Comment noted
Comment noted
Comment noted
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Private

Ms Jacqualine
Wageng

Standard [sic] of living will be very high. Eleviation [sic] of poverty.

Private

Ms Mase George

Create more jobs for youth and women. Motivate people.

Private

Ms Gaolese
Seotshwareng

Job creation.

Private

Ms K.E. Plaatjie

Create more jobs for youth and women.

Private

Ms KV Setlhoke

Assist the Kgalagadi district with sports upliftment. Because the people of Kgalagadi
have portantial [sic]. And we in Kgalagadi we need jobs [sic].

Private

Ms MK Gaobepe

More people need jobs [sic].

Private

Ms Dorcas
Bostanser

Sponse [sic] us with [illegible] and jobs.

Private

Ms Malebo Appolus

Great more jobs [sic].

Private

Ms Y Nels

Create jobs for job creation and to motivate youth.

Private

Ms Masego Seipelo

Create more jobs because most of the people sitting in town they are sufering [sic].
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9

DETAILED ENVIRONMENTAL IMPACT ASSESSMENT

9.1

KEY ENVIRONMENTAL IMPACTS

The following section provides a detailed analysis of the impacts associated with the
proposed manganese mine. The impacts are assessed in terms of the relevant
environmental aspects and each impact is associated with an outline of specific
mitigation measures, which with proper implementation, monitoring and auditing, will
serve to reduce the significance of the impact. A brief overview of the key
environmental impacts is highlighted in Table 24.
The key environmental impacts associated with the proposed manganese mine are
highlighted in the Table 24.
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Table 24:
Environmental
Factor
PHYSICAL
Geology and
mineral
resource
Topography

Soils and Land
Capability

FInal Environmental Impact Assessment Report

Summary of the key environmental impacts
Relevant Area

Environmental Objective

Potential Impacts

The manganese resource
underlying the site

To ensure the efficient extraction
of the manganese resource

Removal of a non-renewable
resource.

Olive Pan 282; Gama 283;
and Umtu 281

Limit the alteration of the
surrounding topography

Shaft infrastructure, tailings dams

Olive Pan 282; Gama 283;
and Umtu 281

Management and preservation of
sensitive soil types.

Soil erosion by water and wind on
disturbed (exposed) soils. Potential
for dust production; chemical soil
pollution; and soil microbial
degradation.
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Potential Management

Ensure that optimal use is
made of the available mineral
resource
The plant and infrastructure
will strive to utilise natural
colours in order to minimise
contrast with the natural
landscape;
Underground disposal of
tailings will be investigated,
which will minimise the
dimensions of the surface
TSF;
Upon closure of the TSF, the
tailings dam will be contoured
to 16 degrees and the slopes
will be re-vegetated.
1.5 km no development zone
and appropriate management
of soil resources.
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Environmental
Factor
Flora

Relevant Area
Olive Pan 282; Gama 283;
and Umtu 281

Fauna

Olive Pan 282; Gama 283;
and Umtu 281

Ground and
surface water
quality

Regional
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Environmental Objective

Potential Impacts

Potential Management

To limit the loss of protected tree
species.
To identify any no-go areas in
terms of the existence of rare or
threatened species.
To maintain ecological
functionality of the wider region.
Through the avoidance or
management of adverse impacts
ensure that the abundance and
diversity of all faunal species are
maintained through relocation
To identify any no-go areas in
terms of the existence of rare or
threatened species

The clearance of vegetation;
Potential loss of floral species with
conservation value;
Potential loss of ecosystem function;
Displacement of faunal species and
the subsequent loss of faunal
habitats;
Fragmentation of faunal populations.

To ensure that the surrounding
water resources are not adversely
affected to the detriment of the
health and welfare of nearby
communities and ensuring suitable
quantity and quality of water
resources.

Pollution of underground water
sources;
Potential dewatering of underground
aquifers;
Altering of current water table
depths.

Preservation and protection of
a 1.5 km no development
zone, which allows for the
preservation of a faunal
migration zone along the
watercourse;
Prevention of overspill of mine
associated activities onto the
surrounding ecological
environment.
Establishment of brush packs
to facilitate rehabilitation.
Test plot establishment on
tailings as soon as possible to
ensure correct species
establishment.
Frequent monitoring of water
resources.
Construction of measures to
prevent seepage into the
groundwater by biological and
engineering means.
Prevention of overspill of mine
associated activities into the
surrounding streams or rivers.
Implementation of the
necessary monitoring and
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Environmental
Factor

Relevant Area

FInal Environmental Impact Assessment Report

Environmental Objective

Potential Impacts

Potential Management
management programs to
ensure the integrity of all water
resources.

Air quality

Regional
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To minimise the extent of the
generation of PM10 and Total
Suspended Particulates (TSP)
thereby minimising the aspect of
nuisance and health impacts to
sensitive receptors
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Sources of atmospheric emission
associated with the mining operation
are likely to include fugitive dust
from materials handling operations
(ore, discards), wind erosion of
stockpiles, vehicle entrainment of
road dust and dust from raw
material and sinter product from the
sinter plant

Effective soil management.
Identification of the required
control efficiencies in order to
maintain PM10 and TSP
generation within acceptable
levels.
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Environmental
Relevant Area
Factor
SOCIAL SURROUNDINGS
Noise, vibration Regional
and shock

FInal Environmental Impact Assessment Report

Environmental Objective

Potential Impacts

To minimise noise and vibration to
a level that disturbances felt by the
communities are limited

Increase in continuous noise level,
the disruption of current ambient
noise levels and the disruption of
sensitive receptors by means of
increased noise and vibration.

Potential Management

Minimise the generation of
excessive noise and vibration
through the strategic planning,
development and construction
of the mine.
Ensure all vehicles and
equipment is in a good
working order.
Effective planning of the
location of infrastructure,
lighting and waste facilities to
minimise visual impact.

Visual aspects

Regional

To reduce the impact on visual
quality due to intrusive mine
infrastructure, activities and
facilities.

Visual impact of the mine
infrastructure, tailings facilities,
waste rock stockpile and shaft
complex. Visibility of dust and
smoke. Impact of lighting on tourism
and communities.

Traffic

Regional and national

Product will be transported by
railway and the impact on traffic will
be minimal as there is a sufficient
road access network.

Utilise existing access roads
and infrastructure, where
applicable.

Archaeological,
historical and
Palaeontological
Aspects

Olive Pan 282; Gama 283;
and Umtu 281

To ensure that all traffic generated
by the proposed mining
development does not negatively
impact on existing road networks
and infrastructure.
Preservation of the historical and
cultural artefacts located on site
and compliance with the South
African Heritage Resources Act,
1999 (Act No 25 of 1999).

The deterioration of sites of cultural
and heritage importance.

Preservation and protection of
heritage and cultural resources
identified within a 1.5 km no
development zone;
Further resources uncovered
during mining activities will be
reported to a suitably qualified
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Environmental
Factor

Socio-economic

Relevant Area

Regional and national

FInal Environmental Impact Assessment Report

Environmental Objective

Ensure that the current socioeconomic status quo is improved.

Potential Impacts

Negative
Loss of tourism potential of the
area;
• Influx of workers from other
areas of South Africa and the
negative impact they can have
on the local community;
Housing concerns;
Health risks;
Visual impact.

Potential Management
archaeologist who will advise
regarding the appropriate
management measures in
terms of NHRA.
Application of commitments
made in the Social and Labour
Plan; implementation of
community development
programmes; upgrading of
infrastructure.

Positive
Employment and training
opportunities for people in the
local community and local
contractors;
Improvement of infrastructure;
Social upliftment and
community development
programmes;
Economic benefits.
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9.2
9.2.1
9.2.1.1

Final Environmental Impact Assessment Report

DETAILED IMPACT ASSESSMENT
GEO-HYDROLOGICAL RESOURCES
Results of the Groundwater Modeling

The methodology used for groundwater modeling is detailed in Section 5.4.1. The
Geohydrological impacts have been determined primarily though modeling and will be
discussed further in this section.
The recharge was modified for the three geologies present on the site (Table 13).
Groundwater sinks
Sinks are formed by mine dewatering and outflow to the surface water drainages. A constant
head outflow boundary was created along the course of the non perennial stream, GaMogara, which flows through the middle of the model catchment.
Source of inflow
The slimes dam is a source of inflow from seepage. The slimes dam flux is controlled by the
hydraulic conductivity of the tailings material, which is in the order of 0.001 m/d. The total
seepage rate is between 200-400 m3/d. The seepage from the slimes dam would be
controlled by moisture release from the material, which contains 5 % moisture and infiltration
from rainfall. An assumption was made that all the rainfall into the slimes dam and is
available for seepage. This volume accounts to 200 m3/d with a flux of 1.0E-03 m/d. The
assumptions that were made are considered conservative so that the real case would be
better than the simulated one. A conservative assumption was made that the leachate from
seepage is at a constant concentration (TDS) of 1000 mg/L.
Results of Modeling
Six scenarios were simulated to represent the stages of mining and to determine the
groundwater flows during these stages. These stages are conceptual and are discussed
below:
Scenario 1:

Steady state pre-development

This scenario is used to calibrate and to create the initial situation of the groundwater system
prior to mining development. The pre-development water balance indicates the inflow from
recharge into the sub-catchment. This inflow is assumed to exit the catchment as baseflow
to the Ga-Magara stream. Inflow into the catchment is 6600 m3/d, which is balanced by
baseflow.
Scenario 2 to 4: Underground mining
An underground mine was placed at 180 m depth in the three dimensional (3D) groundwater
model. It has the dimensions 300 m x 400 m x 10 m. The underground mine is simulated as
a drain, which then removes the groundwater from the aquifer. The inflow at depth is 800
m3/d to 1500 m3/d or 15-20 % of recharge. This indicates a possible total inflow amounting to
2500-3500 m3/d during mining operation to the final depth of 400 m.
There is a possible change in water level between 8 m and 20 m, up to 200 m from the
decline and underground mine area (Figure 54). It should be noted that Figure 54 represents
a theoretical indication of the anticipated pollutant plume whilst in reality, the plume cannot
Compiled by Strategic Environmental Focus
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traverse a water course and thus will not impact on groundwater reserves occurring east of
the Ga-Mogara river (AGES (2007 pers. comm). Inflow was constrained in the groundwater
model in proportion to the vertical conductivity. There is a possible 40-60 % reduction in the
flow to base flow as a result of mine dewatering to the final depth.

Figure 54: Conceptual groundwater model results – dewatering and mass
transport (AGES, 2007)
Scenario 5:

Decline portal development

The inflow into the decline during construction and during operation is likely to be in the
region of 1000 to 1500 m3/d. It intersects the water level at 45 m and the inflows are
expected to increase once the dolomite aquifer is intersected at between 100 m and 200 m
depth (a minimum of 30 years of the life of mine).
Scenario 6:

Contaminant transport

The simulation is sensitive to the porosity parameter. In this simulation, porosity was
assumed to be 0.03 or 3 %. An initial concentration of 1000 mg/L of TDS was used for
indicative purposes. The contaminant plume travels a distance of 400 m in 20 years with a
seepage rate of 10-3 m/d into the geology underlying the tailings dam. This seepage was
modelled as a flux.
The slimes dam has the potential to contribute between 200 to 400 m3/d into the underlying
aquifer if it recharges at the rate of 100% of rainfall with a seepage rate of 1 x 10-3 m/d.
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Groundwater pollution

Source of the impact:
Seepage from the slimes dam into the underlying aquifer
Description of the impact:
As stated above for Scenario 6. The contaminant plume will travel a distance of 400 m in 20
years with a seepage rate of 10-3 m/d into the geology underlying the tailings dam.
Significance of the impact:
The weighting factor is given as medium-high due to the importance of groundwater aquifers
and far-reaching implications of water pollution in this water-stressed region.
Further studies (in progress):
The rates of seepage should be determined by means of geotechnical investigations and
leachate tests on the tailings material to determine the composition of the possible seepage,
as part of the Tailings Site Selection study.
Mitigation and monitoring:
•

Monitor the quality of seepage water collected in the toe drains by means of scheduled
sampling for certain constituents (Refer to the Geohydrological study, Appendix 3).

•

Monitor the water level and quality of the boreholes located down-gradient of slimes dam.
Sample according to the sampling method and parameters for analysis as indicated in
the Geohydrological study, Appendix 3).

•

Monitor of water quality in the penstock by means of sampling (see Geohydrological
study, Appendix 3).

•

Sampling frequencies:


The Ga-mogara River must be sampled every time it flows, to commence as
soon as construction start in order to enable sensible comparisons of water
quality.



The outflow of the proposed artificial wetland below the return water ponds of
the TSF must be sampled on a weekly basis.



All other sites must be sampled on a monthly basis.



These frequencies may be reviewed during the process.
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Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Groundwater pollution
Seepage from the slimes dam into the underlying aquifer
Pollution of groundwater in arid environment

Status

-

Groundwater
Soils
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
HIGH
PERMANENT
HIGHLY LIKELY
MED-HIGH
LOW-MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 4 + 5 + 5) x 4 = 64
Medium--high
WOM x ME = WM
64 x 0.8 = 51.2
Medium- high

Significance
With Mitigation
(WM)
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Groundwater level

Source of the impact
Dewatering of the decline and the underground mine during the construction and operation
phases.
Description of the impact
The mine development will result in dewatering, which in turn will result in a drop in
groundwater levels. The decrease in the groundwater level around the decline is between 8
m and 20 m. The boreholes most likely affected are BH23 and BH14, which are located on
the farm Hotazel and are currently in use for domestic water supply and livestock watering.
The monitoring borehole drilled in 2006, 2A/280 will also likely see a decline in water level.
Significance of the impact
The weighting factor is given as medium-high, due to the importance of groundwater in this
arid water-stressed region. Due to the drop in groundwater levels, certain boreholes may no
longer be viable, which will have a major impact upon the people using said boreholes for
livestock watering.
Mitigation and monitoring:
•

Water level monitoring in boreholes sited next to the decline and near the underground
mining area.

•

Monitoring of the water quality in the borehole located between the non perennial stream
and the mining operation in the migration corridor will assist with the identification of any
impacts the activities may have on the non perennial stream.

•

Water level monitoring should occur in accordance with the frequencies specified in
Section 11.5.5.1 above.

•

A water balance for the operations should include a measurement of the water collected
in the decline and the underground mine/s as a result of dewatering activities. This
volume should be reconciled with the findings derived from the numerical groundwater
model.

•

Water volumes and balances should be compiled using actual flows, which should be
measured using strategically placed, calibrated flow meters.

•

The decline shaft will be sealed, limiting the ingress of water. Ingress of water will be
through cracks and fissures.
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Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Groundwater levels
Construction and operation of the mine – creation of
underground voids
Dewatering of the decline and the
underground during construction and
Status
operation.

-

Underground aquifer
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
PERMANENT
DEFINITE
MED-HIGH
LOW

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 5 + 5 + 5) x 4 = 72
Medium--high
WOM x ME = WM
72 x 1.0 = 72
Medium--high

Significance
With Mitigation
(WM)
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Groundwater quantity

Description of the impact
Change in the recharge of the aquifer as a result of storm water surface management
practices.
Significance of the impact
The surface area, which will be bermed off in compliance with the Government Notice 704 of
the NWA, is in the region of 4000 m2, representing < 1 % of the sub catchment surface area.
The reduction in recharge is therefore regarded as minimal.
Mitigation and monitoring:
•

Water level monitoring on the site and in neighbouring boreholes in order to monitor
fluctuations in the ground water levels. These impacts are not likely to be directly related
to a change in recharge, however, are likely to emanate from the dewatering and the
deliberate removal of groundwater entering the underground mining.
Table 27:

Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Groundwater quantity impact
Storm water surface management
Reduction in recharge of the aquifer.

Status

-

Underground aquifer
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
LOW
LONG
DEFINITE
LOW
LOW

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 1 + 4 + 5) x 1 = 13
Low
WOM x ME = WM
13 x 1.0 = 13
Low

Significance
With Mitigation
(WM)
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SURFACE WATER AND AQUATIC ECOLOGY
Sedimentation of water resources

Source of the impact
Reduction of ground cover leading to increased soil runoff potential, movement of vehicles,
mine activities including crushing, transport of material and dust blown off TSF and ROM
stockpiles.
Description of the impact:
Clearance of existing vegetation will expose the upper soil horizon to wind and water erosion.
The uncontrolled release of storm water into drainage lines may result in an increase in the
concentration of Total Suspended Solids (TSS) within the drainage channels, particularly if
the storm water is allowed to flow over bare soil in the riparian zone of streams. The increase
in storm water released into drainage lines may result in micro scale erosion.
Furthermore, Tailings Storage Facilities constitute a potentially unlimited source of dust
pollution, with a potential for 500 t / ha / year liberated into the atmosphere (Sutton, 2007
taken from Blight, 1998). If one adds this to the fugitive dust liberated by mine vehicles, plant
activities, stockpiles and exposed soil, a substantial amount of particulate matter will be
added to ecosystems. The addition of this particulate matter to a water-stressed system will
result in decreased flow rates (choking of streams), decreased extent of flow and increased
turbidity. This will occur over and above the limited flow extent due to the high evapotranspiration and the high turbidity already expected due to the intensity of rainfall events in
the area.
Significance of the impact:
The increase in sedimentation will result in the alteration of aquatic processes, however,
these processes will continue in a modified way culminating in a medium intensity impact of
medium duration. The impact is highly likely to occur and effective storm water management
plans must be drawn up to mitigate the impact.
The weighting factor is rated as medium to high as a result of the scarcity of water in
Northern Cape. The mitigation efficiency is rated as medium as the intensity will be reduced,
and if implemented correctly, the extent will be reduced. Therefore, the significance following
mitigation is rated medium.
Mitigation Measures:
•

To prevent erosion of material that is stockpiled for long periods, the material must be
retained in a bermed area.

•

All topsoil must be removed and stockpiled on the site.

•

The temporary storage of topsoil, inert spoil, fill should be located above the 20 year flood
line or at least 20 m from the top of the bank of any drainage lines, whichever is the
maximum or as agreed with the Environmental Control Officer.

•

Stockpiles should not be higher than two (2) m to avoid compaction, and single handling
is recommended.
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•

Dust suppression is necessary for stockpiles older than a month – with either water or a
biodegradable chemical binding agent.

•

Construct an earth bank around the upslope portion of any stockpiles in order to redirect
runoff and prevent scouring of stockpiles.

•

Erect a silt fence around any stockpiles in order to trap sediment and prevent stockpile
sediment loss.

•

Stockpiles should not be higher than two (2) metres to avoid compaction and wind
erosion.

•

Single handling of soil is recommended.

•

Covering exposed soil with brush packs will limit the liberation of fugitive dust by wind
action.
Table 28:

Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Sedimentation of water resources
Increase in soil runoff potential – mining activities
Increased sediment input into the water
Status
bodies around the site

-

Fauna and flora (especially aquatic)
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
MEDIUM
LONG
HIGHLY LIKELY
MEDIUM-HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 4 + 4) x 4 = 52
Medium
WOM x ME = WM
60 x 0.6 = 31.2
Medium-Low

Significance
With Mitigation
(WM)
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Surface water pollution

Source of the impact:
Pollution of surface water resources by:
•
•
•

Spillage of hydrocarbon based fuels or lubricants;
Increase in manganese concentrations in water as a result of mineral extraction and
processing, including crushing and milling of ore; and
Inappropriate toilet facilities for construction workers.

Description of the impact:
Manganese
Manganese, an essential trace element for aquatic and terrestrial biota, is only slightly to
moderately toxic to aquatic organisms in excessive amounts. It is present in almost all
organisms, and often ameliorates the hazard posed by other metals.
Information on the acute and chronic toxicity effects of manganese to algae, invertebrates
and vertebrates are very limited. However, the Target Water Quality Range (TWQR) and
criteria for dissolved manganese in aquatic ecosystems are set by DWAF (1996) (Table 29).
Table 29:

Target water Quality (DWAF, 1996)

TWQR and Criteria
TWQR
Chronic Effect Value (CEV)
Acute Effect Value (AEV)

Manganese concentration (µg/l)
180
370
1300

Manganese preferentially binds to particulate matter. Typically, 90 to 95 % of the total
waterborne manganese residue is associated with particulate matter. However, soluble
species of the metal are considered most toxic as soluble species are readily available for
biological reactions. It is therefore recommended that the guidelines should be interpreted in
terms of the dissolved metal fraction when the total manganese concentration in the
environment exceeds the DWAF guidelines above.
Spillage
Hydrocarbon based fuels or lubricants spilled from construction vehicles, construction
materials that are not properly stored, and litter deposited by construction workers may be
washed into the surface water bodies. The water bodies will be contaminated and this poses
a threat to the aquatic ecosystem.
Use of water course for sanitation purposes
In the event that construction workers are not provided with adequate sanitation, there is the
potential that the surface water resources and surrounds will be contaminated by raw
sewage. The addition of raw sewage to the water resources will alter the habitat of the
aquatic ecosystem.

Compiled by Strategic Environmental Focus

194

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Significance of the impact:
This impact has a regional extent as well as a high intensity. Even though the probability of
the impact is rated as fairly low it is still ‘possible’, the impact therefore has a high
significance. The weighting factor of surface water pollution is rated as high as a result of the
severity of this impact on the receiving environment. The mitigation efficiency is rated as
high because with the correct mitigation measures in place, this impact can be dramatically
reduced. The impact can be reduced to low after the implementation of the mitigation
measures stated below.
Mitigation Measures:
•

Creation of a fenced area constituting the demarcation of the 1.5 km no-development
area

•

Particles stockpiled on the tailings dam contains traces of manganese, which can enter
the surface water via runoff or wind drift transport, if the stock pile is located in close
proximity to the surface water. Implementation of the 1.5 km buffer zone along the nonperennial river, will reduce the run off into the river (as indicated in the proposed layout).

•

Construction vehicles must be maintained in good working order, to reduce the
probability of leakage of fuels and lubricants.

•

A walled concrete platform, dedicated store with adequate flooring or bermed area should
be used to accommodate chemicals such as fuel, oil, paint, herbicide and insecticides, as
appropriate, in well-ventilated areas.

•

Storage of potentially hazardous materials should be above any 100 year flood line, or as
agreed with the ECO. These materials include fuel, oil, cement, bitumen, chemicals and
paint. Chemicals must be stored in terms of the Materials and Safety Data Sheets
(MSDS) in bunded and well ventilated areas.

•

Sufficient care must be taken when handling these materials to prevent pollution.

•

Surface water draining off contaminated areas containing oil and petrol must be
channelled towards a sump, which will separate the hydrocarbons and the water.

•

The sumps must be cleaned out regularly and maintained to ensure its efficient
functioning.

•

All portable septic toilets must be provided and maintained for construction crews.
Frequent maintenance must include their removal without sewage spills.

•

Under no circumstances may ablutions occur outside of the provided facilities.

•

No uncontrolled discharges from the construction crew camps to any surface water
resources shall be permitted. Any discharge points must be approved by the relevant
authority.

•

If servicing and washing of the vehicles occur on site, there must be specific areas
constructed for these activities, which must have concrete foundations, bunding as well
as oil traps to contain any spillages.

•

A walled concrete platform, dedicated store with adequate flooring or bermed area and
ventilation must be used to accommodate chemicals such as fuels, oils, paints, herbicide
and insecticides.
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•

Oil residue shall be treated with oil absorbent such as Drizit or similar and this material
removed to an approved waste site. Spill kits must be easily accessible and workers must
undergo induction regarding the use thereof.

•

Concrete must be mixed on mixing trays or plastic liners. If mixing of concrete takes
place on exposed soil, in bunded and demarcated areas to prevent the washing away of
cement during heavy rainfall events.

•

Concrete and tar shall be mixed in specifically demarcated areas only.

•

All concrete and tar that is spilled outside these areas shall be promptly removed by the
Contractor and disposed of at a registered landfill site.

•

After all the concrete / tar mixing is complete all waste concrete / tar shall be removed
from the batching area and disposed of at a registered landfill site.

•

Storm water shall not be allowed to flow through the above-mentioned areas. Ensure that
there are clean water separation systems preventing clean water from entering the
affected areas and measures to contain any contaminated water occurring within the
actual areas.

•

Cement and sediment shall be removed from time to time and disposed of in a manner
as instructed by the Mine Manager.

•

All construction materials liable to spillage must be stored in appropriate structures with
impermeable flooring, such as plastic lines for temporary storage areas.

•

Portable septic toilets must be provided and maintained for construction crews.
Maintenance must include the removal without sewage spills.

•

Under no circumstances may ablutions occur outside of the provided facilities.

•

At all times care should be taken not to contaminate surface water resources.

•

No uncontrolled discharges from the construction crew camps to any surface water
resources shall be permitted. Any discharge points need to be approved by the relevant
authority.

•

In the case of pollution of any surface or groundwater, the Regional Representative of the
DWAF must be informed immediately.

•

Where construction in located in close proximity to sewer lines is unavoidable then
excavations must occur by hand while at all times ensuring that the soil beneath the
sewer lines is not destabilised.

•

Store all litter carefully to prevent it from washing away or blown into any of the water
courses within the study area.

•

Provide bins for construction workers and staff at appropriate locations, particularly where
food is consumed.

•

The construction site should be cleaned daily and litter removed.

•

Conduct ongoing staff awareness programmes in order to reinforce the need to avoid
littering, which contributes to surface water pollution.

•

Backfill must be compacted to form a stabilised and durable blanket.
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Nature of the
impact
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environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Surface water pollution
Activities of the construction crew
Surface water pollution

Status

-

Aquatic fauna and flora
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
LONG
LIKELY
MEDIUM-HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 3 + 3 + 4) x 4 = 52
Medium
WOM x ME = WM
52 x 0.4 = 20.8
Low

Significance
With Mitigation
(WM)
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Floral disturbance within the riparian zone

Source of the impact:
The following activities will contribute to the loss of riparian vegetation:
•

Acceleration of runoff through vegetation clearing

•

Physical disturbance through movement of machinery and personnel

•

The clearing of vegetation / habitat for the construction camps, temporary access roads,
spoil areas, materials storage and topsoil stockpiles.

Description of the impact:
The clearing of vegetation for construction purposes can have a major impact even for a
small footprint in a sensitive area, for example in a pristine riparian zone, which can have a
major impact on the flora on a local scale. The movement of vehicles through a drainage line
or a riparian zone can also result in floral disturbance. Such disturbance can result in the
onset of erosion and alien invasion.
Significance:
The importance of riparian vegetation in an area characterised by intense flash floods can
not be overstated. The weighting factor is rated as medium-high, as the loss of vegetation
and, as such, loss of habitat and disruption of ecological processes is irreversible. Hence, the
impact is rated as medium-high. The mitigation efficiency is rated as medium as the impact
will be lessened to a certain degree by the proposed measures.
Mitigation Measures:
•

No development and/or vehicular activity within the 1.5 km no development zone
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Nature of the
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environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Floral disturbance of riparian zone
Mining activities
Destruction of natural habitat

Status

-

Riverine ecosystem
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
MEDIUM
LONG
HIGHLY LIKELY
MEDIUM-HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 4 + 4) x 4 = 52
Medium
WOM x ME = WM
52 x 0.6 = 23.4
Medium-Low

Significance
With Mitigation
(WM)
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Altered hydrological scheme

Source of the impact:
Increased storm water runoff volume
Description of the impact:
The presence of hard impermeable surfaces i.e. roads, parking areas and roofs, will result in
an increase in storm water runoff volume and velocity. The increase of surface water runoff
and the decrease of infiltration will result in an increase in storm water intensities of the site
as well as an increase in erosion potential. The clearance of vegetation will reduce the
capacity of the land surface to retard the flow of surface water, thus decreasing infiltration,
and increasing both the quantity and velocity of surface water runoff and erosion. Human
activities, which disturb the soil structure, such as the compaction of soil along footpaths and
vehicle tracks combined with the disturbance of soil structure through movement of soil, can
result in increased susceptibility to erosion. Roads and pathways created during the
construction phase have the potential to become preferred drainage lines, resulting in gully
erosion.
Significance of the impact:
The significance of the impact is medium considering the infrequent rainfall events and
relatively small areas of impermeable surfaces. The high intensity of the rainfall events are
offset by the small impermeable area and, therefore, ease of constructing efficient storm
water management structures. The impact would be of low significance should the
recommended mitigation measures be implemented.
Mitigation Measures:
•

Provide permeable surfaces to address increased runoff volumes at source and allow
infiltration of the runoff.

•

Incorporate storm water retention ponds into the final development layout plan.

•

No construction camps and/or vehicular activity can occur the 1.5 km no development
zone

•

Provide permeable surfaces and address increased runoff volumes at source.

•

Appropriate flow diversion and erosion control structures i.e. earth embankments must be
placed where soil may be exposed to high levels of erosion on account of steep slopes
and soil structure.

•

Should a freak storm displace the temporary earth embankments or other erosion control
structures, a visual inspection of the site must be made and the damage must be
recorded. Any damage and loss of soil resulting from a storm must be remedied
immediately.

•

Storm water at the construction crew camps must be managed so as to reduce the silt
loads in the stream channel.

•

Measures must be implemented to distribute storm water as evenly as possible to avoid
point sources of erosion.

Compiled by Strategic Environmental Focus

200

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

•

Construction on steep slopes and in soft or erosive material will require erosion control
measures and correct grassing / revegetation methods.

•

All construction areas should be suitably rehabilitated and re-vegetated as soon as
possible after construction.

•

Disturbed surfaces must be rehabilitated must be ripped and hydro seeded where
necessary.

•

Sufficient brush packs must be re-established on areas of exposed soil.
Table 32:

Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Altered hydrological scheme
An increase in storm water runoff
Altered hydrological scheme

Status

-

Surrounding landowners
Downstream users
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
LONG-TERM
HIGHLY LIKELY
MEDIUM-HIGH
HIGH

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 3 + 4 + 4) x 4 = 56
Medium
WOM x ME = WM
56 x 0.2 = 11.2
Low

Significance
With Mitigation
(WM)
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SOIL
Erosion by water and wind

Source of the impact:
Water and wind induced soil erosion.
Description of the impact:
Disturbances to the upper soil horizons, removal of plant cover, increased gradient can result
in exposure of especially dispersive B-horizons, which can induce soil erosion. Furthermore,
the exposure of soil will result in accelerated wind erosion of fine sandy particles in an area
already characterised by wind erosion.
Significance of the impact:
The significance is expected to be low, as a result of the low soil agricultural potential. There
is an existing high risk of wind erosion as a result of the presence of fine, sandy soil, but this
risk is not unduly high within the natural context.
Mitigation Measures:
•

At no point may plant cover be removed within the no-development zone.

•

The removal of plant material must be kept to a minimum.

•

All attempts must be made to avoid exposure of dispersive soils.

•

Re-establishment of plant cover on disturbed areas must take place as soon as possible
once activities in the area have ceased.

•

All stockpiles must be kept as small as possible, with gentle slopes (18 degrees) in order
to avoid excessive erosional induced losses.

•

Ground exposure should be minimised in terms of the surface area and duration,
wherever possible.

•

The contractors must co-ordinate their activities in order to optimise the utilisation of the
excavated trenches and thereby prevent repeated and unnecessary excavations.

•

Construction that requires the clearing of large areas of vegetation and excavation should
ideally occur during the dry season only.

•

Construction during the rainy season (November to March) should be closely monitored
and controlled.

•

The run-off from the exposed ground should be controlled with the careful placement of
flow retarding barriers.

•

The soil that is excavated during construction should be stock-piled in layers and
protected by berms to prevent erosion.

•

Audits must be carried out at regular intervals to identify areas where erosion is
occurring. Appropriate remedial action, including the rehabilitation of the eroded areas,
must occur.

•

The placement of the flow retarding barriers must occur in consultation with the ECO and
as part of an overall storm water management system during the construction phase.
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•

Rehabilitation of the erosion channels and gullies.

•

Land with steep slopes must not be developed but rather used as open space and green
lungs for the development.

•

Without compromising the sensitive water balance of the area, dust suppression must
take place.

•

Re-establishment of plant cover on disturbed areas must take place as soon as possible
once activities in that area have ceased.

•

Sufficient brush packs must be re-established on areas of exposed soil.
Table 33:

Loss of soil due to wind and water erosion

Activity

Construction mine infrastructure
Mining activities

Nature of the
impact

Loss of soil resources

Receiving
environment

Loss of soil material
Dust pollution of air
Sedimentation of water resources

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Status

Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

-

SITE
LOW
LONG
HIGHLY LIKELY
LOW
LOW-MED

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 1 + 4 + 1) x 2 = 16
Low
WOM x ME = WM
16 x 1 = 16
Low

Significance
With Mitigation
(WM)
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Loss of a valuable natural resource – topsoil

Source of the impact:
Stripping, stockpiling and handling of topsoil
The risk sources can be considered as follows:
•

Topsoil stockpiles with depths exceeding two (2) metre results in the formation of
anaerobic conditions and the subsequent reduction of aerobic microbial activity

•

Significant soil compaction could occur as a result of vehicular movement

•

Restriction of water infiltration and resultant loss of growth potential within the soil

•

Breakdown of the soil structure occurs when the soil is worked while it is too moist (i.e.
with a moisture content of more than about 12 %), rendering the soil unsuitable for
rehabilitation

•

Soil erosion

•

Soil contamination

Description of the impact:
Stockpiles exceeding two (2) metres in height/depth
The depth of the stockpile and the length of time it is stored affects the quality of the soil at
replacement and thereby presents the greatest risk to future rehabilitation. The natural
process of soil development can take hundreds of years. Stockpiled topsoil becomes highly
degraded the moment this structure is disturbed. Research indicates that the most damage
occurs when topsoil is initially stripped from the ground.
Table 34 explains the effects that can be expected to result from the stripping of soil as well
as the incorrect stockpiling of soil.
Soil compaction
Soil compaction occurs when soil particles are pressed together, thereby reducing pore
spaces between the soil particles. According to DeJongh-Hughes, Moncrief, Voorhees and
Swan (2001) up to 80 % of soil compaction occurs with the first pass of a vehicle.
Furthermore, axle loads exceeding 10 tons per axle – as is the case for the majority of
earthmoving equipment and batching plant – can result in soil compaction in excess of 50 cm
depths (DeJongh-Hughes et al., 2001).
Mixing of the subsoil and the topsoil layers
Earthworks will involve the removal and storage of the topsoil and in certain cases the
subsoil layers. The combination of the top and subsoil layers despite its radically different
physical and chemical properties will create difficulty with the rehabilitation of the vegetation.
The subsoil layers lack the organic and microbial organisms necessary to sustain plants.
Thus, all efforts must be made to separate the top and subsoils.

Compiled by Strategic Environmental Focus

204

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 34:

Final Environmental Impact Assessment Report

Impacts on soil resulting from stripping / stockpiling

Action

Stripping soil

Topsoil stripping

Stockpiles > 2 m
deep

Impact

Reference

Increased bulk density
Decreased water holding capacity
Chemical changes
Reduced nutrient cycling
Reduced microbial activity
Loss of viable plant remnants and seeds
Varying moisture levels within the stockpile, which limits
soil microbial respiration, causing reduced microbial
community
Remediation of damage may require extended periods
of time
Damaged sites that return to relatively healthy status
may not return to their pristine states
Accumulation of ammonium
Formation of anaerobic conditions at pile base,
resulting in the following:
Increased microbial competition
Major drop in microbial community
Decreased nutrient cycling
Decrease in carbon
Decrease in viability of buried seeds
Absence of propagules
Moisture problems created by saturation and
desiccation
Limiting soil microbial respiration, causing loss in
microbial community

Strohmayer
(1999)

Strohmayer
(1999)
Sims
(1990)

Harris and
Birch
(1989)

Strohmayer
(1999)

Visser et
al., (1984)
Cessation of nutrient input, resulting in a loss of Jordon
(1998)
organic material
Johnson et
Marked drop in earthworm populations
al., (1991)
Establishment of anaerobic conditions, and
Sims
(1990)
Subsequent loss of aerobic microbial communities
Immediate drop in carbon levels by as much as 30%

Stockpiling

Compaction /
waterlogging
Pollution

Pollution may potentially result from the operation activity in the form of litter and fuel spills.
During construction earth-moving vehicles, generators, batching plant or other machinery are
brought onto site. These machines may leak fuel / oil and diesel. This fuel / oil will then
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infiltrate into the soils of the area impacting on the surrounding environment. Inevitably, with
people working on site, litter is generated.
Significance of impact:
Stockpiling of topsoil, soil compaction and mixing of top and subsoils
The above-mentioned activities will occur within the confines of the site only. The intensity of
the impacts is rated as medium intensity impact as biological processes occurring within the
soil will be temporarily impeded. The impact will occur over a short to medium term and the
probability of the impact occurring is definite. Therefore, the weighting factor is rated as
medium, which results in a significance rating of low as there is very limited microbial activity
in the arid soil. The importance of the pedoderm or soil mantle cannot, however, be
overstated.
The mitigation efficiency is rated as medium because the prescribed mitigation measures will
be effective in reducing the impact significance. Therefore the significance of the impact,
after implementation of mitigation measures, is rated as low to medium.
Pollution
Pollution of the soil will be restricted to the boundaries of the site only and the intensity of this
is calculated to be medium as the ecological processes on site will still continue, however, in
a modified way. The duration of the impact is highly likely to occur over a short to medium
period as it will last only during the construction phase. The weighting factor is rated at
medium because of the probability of the impact occurring as well as the medium intensity of
the pollution of the soil. The significance of the impact is thus calculated as low to medium.
The mitigation efficiency is medium because the prescribed mitigation measures will be
effective in reducing the impact significance. Therefore, the significance of the impact, after
implementation of the mitigation measures, is rated as low.
All Mitigation measures:
•

All possible efforts must be made by the contractors to strip topsoil to a maximum depth
of 150 mm.

•

Topsoil stockpiles must be kept as small as possible in order to prevent compaction and
the formation of anaerobic conditions.

•

Topsoil must be stockpiled for the shortest possible timeframes in order to ensure that
the quality of the topsoil is not impaired.

•

Topsoil must not be handled when the moisture content exceeds 12 %.

•

Topsoil stockpiles must be kept separate from subsoils.

•

Excavated and stockpiled soil material are to be stored and bermed on the higher lying
areas of the footprint area and not in any storm water run-off channels or any other areas
where it is likely to cause erosion, or where water would naturally accumulate.

•

The topsoil should be replaced as soon as possible on to the backfilled areas, thereby
allowing for the re-growth of the seed bank contained within the topsoil.

•

Stockpiles susceptible to wind erosion are to be covered during windy periods.
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•

Refuelling must take place in well demarcated areas and over suitable drip trays to
prevent soil pollution.

•

Spill kits to clean up accidental spills from earthmoving machinery must be well-marked
and available on site.

•

Workers must undergo induction to ensure that they are prepared for rapid clean-up
procedures.
Table 35:

Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Stockpiling of topsoil, soil compaction and mixing of top and subsoils
Stockpiling of topsoil
Loss of topsoil capability through handling
and incorrect stockpiling
Vehicular compaction of soils

Status

-

Edaphic environment
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
MEDIUM
LONG
DEFINITE
MEDIUM-HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 4 + 5) x 4 = 56
Medium
WOM x ME = WM
56 x 0.6 = 33.6
Low to Medium

Significance
With Mitigation
(WM)
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Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Final Environmental Impact Assessment Report

Soil pollution
Storage and use of construction equipment
Pollution of soils through spills and seepage

Status

-

Edaphic
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
MEDIUM
SHORT-MEDIUM
HIGHLY LIKELY
MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 2 + 4) x 3 = 33
Low to Medium
WOM x ME = WM
33 x 0.6 = 19.8
Low

Significance
With Mitigation
(WM)
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TERRESTRIAL ECOLOGY
Loss of vegetation of medium ecological importance

Source of the impact:
The following activities will contribute to the loss of vegetation of medium ecological function:
•

The construction of roads, plant, accommodation as well as other necessary
infrastructure;

•

The placement of stockpiles (ROM, TSF); and

•

The clearing of vegetation / habitat for the construction camps, temporary access roads,
spoil areas, materials storage and topsoil stockpiles.

Description of the impact:
Construction activities on site will reduce the natural habitat for ecological systems to
continue their operation. It is not believed that the areas of high ecological function will
rehabilitate following disturbance events.
Significance:
The permanence and definite occurrence of the reduction of the habitat for individual species
and ecological processes renders the impact significance high.
The weighting factor is rated as high, as the loss of vegetation and, as such, loss of habitat
and disruption of ecological processes is only reversible through rehabilitation processes
lasting many decades. Hence, the impact is rated as high. The mitigation efficiency is rated
as medium-high as the impact will be largely avoided by the specified mitigation measures
and the area will continue to function in an ecologically sound fashion.
Mitigation Measures:
•

No development should take place within 1.5 km of the Ga-Mogara River

•

Minimise the footprint of transformation.
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Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Loss of habitat of medium ecological importance: Construction Phase
Construction of activities related to the development
Destruction of natural habitat

Status

-

Ecosystem
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
HIGH
LONG
DEFINITE
HIGH
MED-HIGH

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 4 + 5) x 5 = 80
High
WOM x ME = WM
80 x 0.4 = 32
Medium

Significance
With Mitigation
(WM)
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Loss of conservation important plant taxa

Source of the impact:
Removal of vegetation, including conservation important plant taxa during construction
activities
Description of the impact:
It is possible that sensitive species (e.g. those protected by provincial legislation) will be
destroyed during both the construction and operational phases of the development. Many
species will be destroyed during construction activities, while an increased number of
anthropogenic activities could lead to the uncontrolled and unsustainable harvesting of
sensitive / medicinal plant species (by both the labour force and residents).
Significance of the impact:
The loss of conservation important species will occur within the boundaries of the site and is
regarded as having a high intensity. There is a likely probability of the loss occurring and this
will have a permanent consequence. Hence, the weighting factor is appraised at medium to
high, which results in a significance of the impact prior to the implementation of mitigation
measures, is medium to high.
The mitigation efficiency is rated as medium to high because it is believed that the mitigation
measures will effectively reduce the intensity of the impact. The implementation of the
mitigation measures, as outlined below, can therefore reduce the overall significance rating
to low to medium.
Mitigation Measures:
•

Footprint areas of the proposed development must be scanned for Red Listed, protected
plant species (e.g. Acacia erioloba; Acacia haemotoxylon and Boscia albitrunca) prior to
the construction phase.

•

It is recommended that these plants are identified and marked prior to development.
These plants should, where possible, be incorporated into the design layout and left in
situ.

•

However, if threatened of destruction by construction, these plants should be removed
(with the relevant permits from DWAF and if possible) and relocated.

•

A management plan (compiled by the ECO) should be implemented to ensure proper
establishment of ex situ individuals, and should include a monitoring programme for at
least two years after re-establishment in order to ensure successful translocation;
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Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Loss of Conservation Important Plant Taxa
Clearing of vegetation
Loss of conservation important plant species

Status

-

Flora
Fauna
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)

SITE
HIGH
PERMANENT
HIGHLY LIKELY
MEDIUM-HIGH
MEDIUM-HIGH

Without
mitigation
(WOM)

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 5 + 4) x 4 = 64
Medium to High

With
mitigation
(WM)

WOM x ME = WM

64 x 0.4 = 25.6
Low to Medium

Significance
With Mitigation
(WM)
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Potential loss of trees due to water extraction

Source of the impact:
Potential decrease in water availability as a result of water extraction
Description of the impact:
Many of the tree species, such as Acacia erioloba (Camel Thorn) rely heavily on ground
water. Thus should extraction of water take place on site, it may result in the lowering of the
water table, which may in turn have a negative effect on these species resulting in a
decreased abundance.
Significance of the impact:
The loss of conservation important species within the boundaries of the site is regarded as
having a high intensity. The probability is rated as unlikely, but will have a permanent
consequence. Hence, the weighting factor is appraised at medium to high, which results in a
significance of the impact prior to the implementation of mitigation measures, is rated as
medium to high.
The mitigation efficiency is rated as high because it is believed that the mitigation measures
will effectively reduce the intensity of the impact. The implementation of the mitigation
measures, as outlined below, can therefore reduce the overall significance rating to low to
medium.
Mitigation Measures:
•

Minimal extraction of water for the purposes of mining must be sourced externally.
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Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Loss of Trees
Water extraction
Potential decrease in the water table level

Status

-

Flora
Fauna (indirectly)
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)

SITE
HIGH
PERMANENT
IMPROBABLE
MEDIUM-HIGH
HIGH

Without
mitigation
(WOM)

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 5 + 1) x 4 = 52
Medium to High

With
mitigation
(WM)

WOM x ME = WM

52 x 0.2 = 10.4
Low

Significance
With Mitigation
(WM)
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Fragmentation of Natural Habitat

Source of the impact:
The construction of the mine and associated infrastructure will result in the loss of
connectivity and fragmentation of natural habitat for fauna.
Description of the impact:
Fragmentation of habitat will lead to the loss of migration corridors, in turn resulting in
degeneration of the affected population’s genetic make-up (genome). This results in a
subsequent loss of genetic variability between meta-populations occurring within the study
site. Pockets of fragmented natural habitats hinder the growth and development of
populations.
Significance of the impact:
The significance of the impact is rated as medium to high as a result of the permanent nature
and definite probability of the impact occurring. The medium mitigation efficiency reduces the
significance rating to medium.
Mitigation Measures:
•

No development may take place within the 1.5 km no development zone occurring along
the water course.

•

All road networks must be planned in conjunction with the ECO in order to encourage
faunal dispersal and should minimise dissection or fragmentation of any important faunal
habitat type.

•

The extent of the construction site should be demarcated on site layout plans (preferably
on disturbed areas or those identified with low conservation importance). No construction
personnel or vehicles may leave the demarcated area except those authorised to do so.
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factor (WF)
Mitigation
Efficiency (ME)

Significance
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Fragmentation of Natural Habitat
Construction and operation of mine
Loss of connectivity
Fragmentation of natural habitat
Fauna
Flora
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)

Status

-

REGIONAL
HIGH
PERMANENT
DEFINITE
MEDIUM-HIGH
MEDIUM

Without
mitigation
(WOM)

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 5 + 5 + 5) x 4 = 72
Medium To High

With
mitigation
(WM)

72 x 0.6 = 43.2
Medium

WOM x ME = WM

Significance
With Mitigation
(WM)
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Loss of natural habitat and faunal displacement

Source of the impact:
The transformation of natural habitats to mines and associated infrastructure will result in the
loss of habitat affected individual species, and ecological processes. In turn this will result in
the displacement of faunal species dependent upon such habitat.
Description of the impacts:
A number of habitat types will be transformed to new habitat types, and will include mine
infrastructure, personnel accommodation and transport infrastructure. Raptor nests located in
large trees may also be destroyed in the process. It is therefore strongly advised, that all
large trees within the development footprint are scanned for nests by a qualified expert.
Significance of the impacts:
The impact will have different levels of significance for avifauna, mammals and herpetofauna,
but the overall significance is rated as high as a result of the irreversibility of the impact.
The weighting factor is rated as medium to high as a result of the permanent nature and
degree of habitat transformation. Therefore, the overall significance of the impact is rated as
medium to high, without the implementation of mitigation measures. The mitigation efficiency
is rated as medium-high because the mitigation measures can reduce the intensity of the
impact if no-go zones are adhered to. The nature of the development results in an
unavoidable impact to certain areas on the site. However, the implementation of the
mitigation measures, outlined below, will be sufficiently effective in reducing the overall
significance rating.
Mitigation Measures:
•

The 1.5 km no development zone along the Ga-Mogara River must be avoided.

•

Careful consideration is required when planning the placement for stockpiling
construction material, topsoil and the creation of access routes in order to avoid the
destruction of pristine habitats and minimise the overall development footprint.

•

The appointment of a full-time ECO must render guidance to the contractors with respect
to suitable areas for all construction related disturbance.
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Mitigation
Efficiency (ME)

Significance
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Loss of Natural Habitat and faunal displacement
Loss of habitat arising from construction activities
Loss of natural habitat and faunal
Status
displacement
Fauna
Flora
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)

-

SITE
MEDIUM
PERMANENT
DEFINITE
MEDIUM-HIGH
MEDIUM-HIGH

Without
mitigation
(WOM)

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 5 + 5) x 4 = 60
Medium-high

With
mitigation
(WM)

60 x 0.4 = 24
Medium-low

WOM x ME = WM

Significance
With Mitigation
(WM)

Compiled by Strategic Environmental Focus

MEDIUM-LOW

218

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

9.2.4.6

Final Environmental Impact Assessment Report

Disturbance to fauna

Source of the impact:
Increase in noise, human and vehicular movement on site resulting from mining activities.
Description of the impact:
The construction and operation of the proposed mine goes hand in hand with elevated
ambient noise levels and the eventual loss of suitable habitat. Other possible disturbances
include killing and snaring of faunal species by the construction crew.
Significance of the impact:
All mammalian species will be affected by disturbances, however, the larger species (e.g.
ungulates) and those requiring large home ranges will be negatively affected. However, the
predicted significance will be less severe in comparison to that of the avifaunal community.
The weighting factor is rated as medium-high as a result of the short term nature yet high
intensity of the construction phase. Therefore, the overall significance of the impact is rated
as medium, without the implementation of mitigation measures.
The mitigation efficiency is rated as medium to high because the mitigation measures will
reduce the intensity of the impact. The implementation of the mitigation measures, as
outlined below, can therefore reduce the overall significance rating to medium to low.
Mitigation Measures:
•

The extent of the proposed mine should be demarcated on site layout plans, and no
construction personnel or vehicles may leave the demarcated area except those
authorised to do so. Those areas surrounding the mine site that are not part of the
demarcated development area should be considered as no development zone for
employees, machinery or even visitors.

•

All those working on site must be educated about the conservation importance of the
fauna and flora occurring on site.

•

The ECO must ensure that all contractors and workers undergo Environmental Induction
prior to commencing with work on site.

•

The environmental induction should occur in the appropriate languages for the workers
who may require translation.

•

Reptiles and amphibians that are exposed during the clearing operations should be
captured for later release or translocation by a qualified expert.
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Mitigation
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Significance
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Disturbance of fauna
Mining activities
Presence of humans and machinery on site
Increased ambient noise
Killing / snaring

Status

-

Fauna
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)

SITE
HIGH
SHORT-MEDIUM
DEFINITE
MEDIUM-HIGH
MEDIUM-HIGH

Without
mitigation
(WOM)

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 2 + 5) x 4 = 56
Medium-High

With
mitigation
(WM)

56 x 0.4 = 22.4
Medium-Low

WOM x ME = WM

Significance
With Mitigation
(WM)
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AIR QUALITY
Dust entrainment and concomitant PM10 emissions during the
Construction Phase

Source of the impact:
The construction phase will comprise a series of different operations including land clearing,
topsoil removal, shaft sinking, road grading, material loading and hauling, stockpiling,
grading, bulldozing, compaction. Each of these operations have their own duration and
potential for dust generation. It is anticipated therefore that the extent of dust emissions
would vary substantially from day to day depending on the level of activity, the specific
operations, and the prevailing meteorological conditions. This is in contrast to most other
fugitive dust sources where emissions are either relatively steady or follow a discernible
annual cycle.
The area of the DMS and sinter plants were estimated to be in the order of 30 ha. Assuming
that the construction would occur over about a year, the calculated annual TSP and PM10
emissions would be in the range of 970 tpa and 375 tpa, respectively.
Description of the impact:
Simulations were undertaken to determine the potential for impacts due to construction
activities at Kalahari Manganese Mine on the surrounding environment and human health.
These simulations for the construction phase were undertaken for two emission scenarios,
namely: (i) with no mitigation measures and (ii) with mitigation measures affording a control
efficiency of 60 %. Control efficiencies of 60 % can readily be achieved through wet
suppression. Higher control efficiencies are possible through the addition of chemical
surfactants. The main pollutant of concern from the construction activities is particulates, with
both suspended inhalable particulates (PM10) concentrations and dust fallout levels having
been simulated. Isopleth plots presented are summarised in Table 43.
Table 43:

Isopleths plots presented for the construction phase

Description
Highest daily average predicted PM10 ground level concentrations (µg/m³) –
uncontrolled emissions
Highest daily average predicted PM10 ground level concentrations (µg/m³) – 60%
control efficiency
Maximum daily deposition (mg/m²/day) – uncontrolled emissions
Maximum daily deposition (mg/m²/day) – 60% control efficiency

Figure number

Figure 55
Figure 56
Figure 57
Figure 58

PM10 Concentrations due to Construction Activities
Given an absence of dust controls during the construction phase, highest daily PM10
concentrations of >180 µg/m³ (SA limit) are predicted to occur at the construction site with
concentrations of >75 µg/m³ (SANS limit / proposed SA limit) being exceeded to distances of
~2km from the site but still within the Umtu, Olive Pan and Gama farm boundaries.
Significantly lower suspended fine particulate concentrations are projected to occur with dust
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controls (60% control efficiency) in place. Given such controls, maximum daily PM10
concentrations would be restricted to 50 µg/m³ (EC limit) within the immediate vicinity of the
construction site.
Dust fall Rates due to Construction Activities
Given an absence of dust controls during the construction phase, “heavy” to “very heavy”
dust fall is predicted to occur at the construction site, with “moderate” dust fall rates occurring
to distances of ~3 km from the site. The implementation of dust abatement measures would
restrict dust fall rates to within the “moderate” to “heavy” range at the construction site, whilst
ensuring off-site dust deposition was within the “slight” class.

Figure 55: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to uncontrolled emissions during the construction phase (Airshed,
2006)
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Figure 56: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to controlled emissions (60 % control efficiency) during the
construction phase (Airshed, 2006)
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Figure 57: Maximum dust deposition rates (g/m²/day) due to uncontrolled
emissions during the construction phase (Airshed, 2006)

Figure 58: Maximum dust deposition rates (g/m²/day) due to controlled emissions
(60 % control efficiency) during the construction phase (Airshed, 2006)
If uncontrolled, construction phase emissions were estimated to result in impacts of “low to
medium” significance. With mitigation measures in place with a 60 % control efficiency, the
significance of such impacts could be reduced to “low”. Even given the challenges faced in
reducing fugitive dust emissions, control efficiencies of 60 % could readily be achieved
through the implementation of an effective watering programme. The use of chemical
surfactants would reduce the amount of water required and would further increase the control
efficiency.
Mitigation measures:
•

Community perceptions regarding the health threats posed by the mine must be
effectively managed.

•

Vegetation must be removed when soil stripping is required only. These areas should be
limited to include those areas required for development only, hereby reducing the surface
area exposed to wind erosion. Adequate demarcation of these areas should be
undertaken.

•

Control options pertaining to topsoil removal, loading and dumping are generally limited
to wet suppression. (Usually, the options exist in scheduling this activity to coincide with
periods when soil moisture can be expected to be optimal. However, in the current case,
given the arid nature of the environment, it would be impractical to base topsoil removal
activity schedule based on soil moisture considerations.)
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•

Where it is logistically possible, control methods for unpaved roads should be utilised to
reduce the re-suspension of particulates. Feasible methods include wet suppression (or
chemical suppression to reduce water requirements), avoidance of unnecessary traffic,
speed control and avoidance of track-on of material onto paved and treated roads.

•

The length of time where open areas are exposed should be restricted. Construction of
infrastructure should not be delayed after land has been cleared and topsoil removed.

•

Dust suppression methods should, where logistically possible, must be implemented at
all areas that may / are exposed for long periods of time.

•

Blasting and drilling (if required) should be delayed under unfavourable wind and
atmospheric conditions.

•

Where logistically feasible, seasonal meteorological conditions should be taken into
consideration during construction activities (i.e. precipitation and wind field).

•

For all construction activities management should undertake to implement health
measures in terms of personal dust exposure, for all its employees.
Table 44:
Dust control measures for implementation during construction
activities (Airshed, 2006)
Construction Activity
Debris handling
Truck transport and road
dust entrainment

Materials storage, handling and
transfer operations
Earthmoving and dozing
operations
General construction

Open areas (wind-blown
emissions)

Recommended Control Measure(s)
Wind speed reduction through sheltering
Wet suppression
Wet suppression or chemical stabilization of unpaved roads
Reduction of mud/dirt carry-out onto paved roads
Reduction of unnecessary traffic
Require haul trucks to be covered
Wet material being hauled
Strict speed control
Wet suppression
Wet suppression
Wind speed reduction
Wet suppression
Phasing of earthmoving activities to reduce source size
Early paving of permanent roads
Reduction of extent of open areas
Reduction of frequency of disturbance
Early revegetation
Compaction and stabilization (chemical or vegetative) of disturbed soil
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Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Dust entrainment and PM10 emissions during the construction phase
Construction of mine including land clearing, topsoil removal,
shaft sinking, road grading, material loading and hauling,
stockpiling, grading, bulldozing, compaction
Decrease of air quality

Status

-

Fauna and flora;
Residents
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
SHORT-TERM
HIGHLY
PROBABLE
LOW TO
MEDIUM
MEDIUM TO
HIGH

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+3+1+4) x 2 = 22
Low to Medium
WOM x ME = WM
22 x 0.4 = 8,8
Low

Significance
With Mitigation
(WM)
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Dust entrainment and concomitant PM10 emissions during the Operation
Phase

Source of the impact:
Sources of atmospheric emissions during the operational phase include stack emissions
from air pollution abatement equipment (electrostatic precipitators, bag houses) to which
sinter plant and certain materials handling emissions are vented.
Dust sources associated with the operational phase of the mining operation are expected to
include:
•

Wind blow dust from stockpiles, including the run of mine, DMS product and sinter
product stockpiles, DMS tailings and slimes dams. The potential for aeolian erosion is
greatest for the tailings dams due to the fine nature of the material stored. All stockpiles
will be open to wind with the slimes dam to be covered by a water layer. The potential
exists for the sides of the slimes dam to be vegetated.

•

Vehicle entrainment from material hauling will be fairly limited. The mine will produce no
waste rock due to the mining on reef. The ROM ore will be transferred via conveyor, with
conveyors representing the main transfer method throughout the process. Sinter will be
dispatched in block load trains, with a dedicated line being constructed from the Hotazel
siding. Heavy vehicle activity will therefore primarily be restricted to trucks bringing coke
and diesel to the site via the unpaved access road.

•

Materials handling due to the stacking and reclaiming of ore and product. Several
measures have been proposed by the applicant to reduce the potential for dust
emissions. All conveyor transfer points will be enclosed with pneumatic dust extraction.
Dust from these points will be collected and routed to the sinter plant and incorporated
into the sinter feed. Sprays will be paced on transfer points to stockpiles.

•

Crushing and Screening Operations: Primary crushing operations represent significant
dust-generating sources if uncontrolled. Dust fallout in the vicinity of crushers also give
rise to the potential for the re-entrained of dust emitted by vehicles or by the wind at a
latter date. The large percentage of fines in this dust fall material enhances the potential
for it to become airborne. In the current study, primary crushing was not included since
primary crushing of the run of mine is carried out underground. However, secondary and
tertiary crushing emissions were calculated using the US-EPA emission factors for
secondary crushing given as 0.6 kg of total particulates per tonne of material crushed for
low moisture ore (ROM has a moisture content of 2 %). For tertiary crushing, 0.03 kg of
total particulates per tonne of material crushed for high moisture ore was utilised since
the moisture content of the DMS product fed into the tertiary crusher is 5 %. The PM10
fraction is given as comprising ~40 % of such emissions. The feed rates of the
secondary and tertiary crushers were given as being 1.5 and 1.3 Mtpa, respectively.

•

Stack and Vent Emissions: The sinter plant is proposed to have four vents to
atmosphere, with dust from raw material and sinter product handling systems being
transferred to bag houses in addition to dust from transfer points in the sinter building.
Off-gas from the sinter strand will report to electrostatic precipitators prior to being vented
to atmosphere.
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The diesel locomotive to be used to transfer the sinter product from the site will be a
source of particulate and gaseous emissions.

Total TSP and PM10 emissions calculated for various sources at the proposed Kalahari
Manganese Mine are given in Table 46 and Table 47. The tables depict total emissions per
annum from all activities associated with the mining activities in addition to the percentage
contribution of each source category to total emissions. Table 46 indicates emission rates
and source contributions given uncontrolled emissions from secondary and tertiary crushing
with all fugitive dust sources being assumed to be uncontrolled. Given the significant
contribution of crushing emissions, emissions were estimated for a control scenario
assuming a 95% control efficiency for crushing operations (as given in Table 47). The
achievement of such a control efficiency is possible through the venting of crusher emissions
to abatement equipment such as a bag house. Lower control efficiencies are typically
achievable through the use of wet suppression.
Table 46:
Total PM10 and TSP emissions estimated to occur as a result of
various source categories during the operational phase. Crushing operations
assumed to be uncontrolled (Airshed, 2006)
Source Category
Stacks and vents (controlled)
Materials handling (controlled)
Unpaved roads (uncontrolled)
Wind erosion (uncontrolled)
Crushing (uncontrolled)
TOTAL

PM10
% contribution % contribution to
Emissions TSP Emission to Total PM10
Total TSP
(tpa)
Emissions
Emissions
(tpa)
832.20
832.20
88.3
46.2
4.72
13.47
0.5
0.7
2.54
13.74
0.3
0.8
0.20
1.34
0.0
0.1
103
939
10.9
52.2
942.66
1799.76
100.00
100.00

(a) Emission concentration assumed to be 50 mg/Nm³ for the calculation of emission rates. Particulates exiting
bag houses and electrostatic precipitators assumed to be in the PM10 size range.

Table 47:
Total PM10 and TSP emissions estimated to occur as a result of
various source categories during the operational phase. Crushing operations
assumed to have a control efficiency of 95 % (Airshed, 2006)
Source Category
Stacks and vents (controlled)
Materials handling (controlled)
Unpaved roads (uncontrolled)
Wind erosion (uncontrolled)
Crushing (controlled)
TOTAL

PM10
% contribution % contribution to
Emissions TSP Emission to Total PM10
Total TSP
(tpa)
Emissions
Emissions
(tpa)
832.20
832.20
98.5
91.7
4.72
13.47
0.6
1.5
2.54
13.74
0.3
1.5
0.20
1.34
0.0
0.1
5.15
46.95
0.6
5.2
844.81
907.71
100.00
100.00

(a) Emission concentration assumed to be 50 mg/Nm³ for the calculation of emission rates. Particulates exiting
bag houses and electrostatic precipitators assumed to be in the PM10 size range.
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Manganese emissions from crushing operations were calculated based on the EPA (1984)
emission factor given as 0.45 kg/t. This factor was given for ore with a manganese content
of 45 %, and was therefore adjusted for the project-specific ore content of 37.5 %.
Furthermore, 10 % of the estimated total manganese emissions estimated were taken as
being in the <10 µm fraction, as is typical of particle size distributions of crushing operations.
Table 48:
Total manganese emissions estimated to occur as a result of various
source categories during the operational phase. Crushing operations assumed
to have a control efficiency of 95 % (Airshed, 2006)
Source Category
Materials handling (controlled)
Wind erosion (uncontrolled)
Crushing (controlled)
TOTAL

Mn Emissions (tpa)
(<10 µm diameter)
2.81
0.66
0.08
3.55

% contribution to Total Mn
Emissions
79.3
18.6
2.1

Description of the impact:
Dispersion simulations for the operational phase included emissions of particulates (PM10
and TSP) with simulations incorporating all significant sources for the proposed mining
operation. The predicted concentrations for inhalable particulates (PM10), dust fallout levels
(TSP) and manganese are presented in Figure 59 & Figure 60 (Table 48) and discussed in
the following subsections.

Figure 59: Highest daily average predicted PM10 ground level concentrations
(µg/m³) due to partially controlled emissions during the operational phase
(Airshed, 2006)
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Figure 60: Annual average predicted PM10 ground level concentrations (µg/m³)
due to partially controlled emissions during the operational phase (Airshed,
2006)

Figure 61: Maximum dust deposition rates (g/m²/day) due to partially controlled
emissions during the operational phase (Airshed, 2006)
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Figure 62: Average dust deposition rates (g/m²/day) due to partially controlled
emissions during the operational phase (Airshed, 2006)
Given the above control scenario, no exceedances of the SA daily PM10 limit of 180 µg/m³
were predicted to occur as a result of emissions during the operational phase. The proposed
SA / SANS daily PM10 limit of 75 µg/m³ predicted to be exceeded infrequently (i.e. <3 days
per year) on-site and downwind (i.e. to south of site) within 3 km. No exceedances of annual
PM10 limits are predicted to occur. The potential for impacts occurring due to PM10
emissions is considered very slight due to the following:
•

Limited potential exists for public exposures within the immediate vicinity of the proposed
development site

•

Off-site PM10 concentrations are due primarily to stack/vent emissions which are likely to
be lower than the conservative emissions assumed in the dispersion modeling (i.e.
assumed emission concentrations were 50 mg/Nm³)

•

Background ambient PM10 concentrations are anticipated to be low and hence the
potential for cumulative concentrations and impacts is rated as low.

Given the above-mentioned controls in place maximum dust fall rates are estimated to be
within the “moderate” to “heavy” range on-site with “moderate” dust fall occurring within two
(2) km downwind (south) of the plant and “slight” dust falls occurring elsewhere. Low
average dust fall rates were predicted, i.e. <100 mg/m²/day off-site. Predicted dust fall rates
are predicted to be within an acceptable range should the intended dust control measures be
implemented.
Manganese Concentrations
With the above-mentioned controls in place, manganese concentrations were predicted to
occur within the stringent California Office of Environmental Health Hazard Assessment
(OEHHA) acute reference level of 2 µg/m³, and within the US-EPA chronic inhalation
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reference concentration (0.05 µg/m³) and the WHO chronic guideline (0.15 µg/m³) at Black
Rock and Hotazel.

Figure 63: Highest hourly average predicted manganese concentrations (µg/m³)
due to partially controlled emissions during the operational phase (Airshed,
2006)
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Figure 64: Annual average predicted manganese concentrations (µg/m³) due to
partially controlled emissions during the operational phase (Airshed, 2006)
Significance of the impact:
Without air pollution control measures in place, unacceptable concentrations of fine
particulate and manganese concentrations in excess of health thresholds could occur within
neighbouring residential settlements resulting in a significance rating of “medium to high”.
With mitigation measures (as documented) in place, the significance of such impacts could
be reduced to “low”. The major sources of emissions were predicted to be associated with
the crushing and sinter plant, with mitigation measures with high efficiencies (>90 %) being
achievable with the implementation of the abatement equipment proposed for use.
Operational Phase
The following mitigation measures, proposed for implementation by the project applicant, are
acknowledged and supported:
•

Extraction of dust-laden air from raw materials handling area (Area 20), final products
handling area (Area 40) and the sinter plant (Area 70) and venting of this air stream to
particulate abatement equipment (bag houses) to ensure atmospheric emission
concentrations are within 50 mg/Nm³.

•

Venting of sinter strand off-gas to an electrostatic precipitator and cooling strand off-gas
to a reverse air type bag house and multi-cyclone. These types of equipment, if properly
sized and effectively installed and operated, have control efficiencies in excess of 99 %
and could readily ensure that dust loadings vented to atmosphere are within 50 mg/Nm³.

Further mitigation measures that are recommended for implementation are as follows:
•

Crushing operations, a significant source of particulate and manganese emissions,
should be effectively controlled.
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The best technology for dust control in this context is by means of extraction hoods and
ducting, followed by capture in a collector. Depending on further destinations of captured
dust, the decision between wet or dry capture may be made. Dry capture methods
include fabric filters (such as the bag house systems currently in operation) and
electrostatic precipitation. Wet scrubbing technologies range from the lower efficiency
types (e.g. spray chambers) to high efficiency Venturi-type scrubbers10.

The following abatement measures are listed to serve as a guideline in the mitigation of
emissions.
•

Tailings impoundments – Dust mitigation measures that are logistically feasible given the
nature of the environment must be identified and implemented. Typical temporary
mitigation measures include wet and chemical suppression with more permanent
measures comprising, wind sheltering, vegetation and rock cladding.

•

Underground equipment - All underground equipment must be kept in good working order
and maintenance must be undertaken on a regular basis and/or when required.

•

Unpaved road surfaces - The currently unpaved access road should preferably be paved
or treated with a chemical surfactant. Alternatively, wet suppression could be used
depending on the availability of water. Watering represents a commonly used, relatively
inexpensive option, but only serves as a temporary form of dust control. Although
chemical treatment of the exposed surfaces is more expensive it provides for longer dust
suppression. If a chemical is used it must be ensured that it is carefully administered and
is not harmful to the receiving biophysical environment.

•

Surface Conveyor Belts - The proposed underground mining produces ore that would be
transported via conveyor belt to the ROM stockpile. Recommended mitigation measures
for implementation are presented in Table 49.

It is noted that legislation is in place to support the need for sufficient rehabilitation of tailings
impoundment as prerequisite to gaining mine closure. Given this current legislation, no
significant aspects should occur during the post-closure phase. The tailings impoundment, if
not properly rehabilitated, could continue to give rise to dust impacts after mining activities
have ceased. Closure of the tailings impoundment will, however not be granted by the DME
until such time as the tailings dams have been effectively rehabilitated.
Table 49:

Dust control measures suited to conveyor usage (Airshed, 2006)

Dust Control
Side wind guards
Covers on high and/or steep parts of the conveyor (where applicable)
Belt cleaning
Dust collection systems (These systems are used to capture, transport and separate dust that has
been emitted. Dust collection provides a cost effective means of controlling respirable dust
emission while wet sprays are effective in suppressing visible dust) (Environment Australia, 1998)
Enclosure maintenance

10

Dust Suppression
Sprays at transfer
points to wet dust and
particles and prevent
liberation thereof.

Air pollution control devices that use water to remove particulate matter from emissions
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Magnitude
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factor (WF)
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Efficiency (ME)

Significance
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Dust entrainment and PM10 emissions during the operation phase
Operation of mine including:
• Wind blow dust from stockpiles
• Vehicle entrainment
• Materials handling
• Crushing and Screening Operations
• Stack and vent emissions
Decrease of air quality

Status

-

Fauna and flora;
Residents
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
MEDIUM-TERM
DEFINITE
MEDIUM TO
HIGH
HIGH

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+5+3+5) x 4 = 64
Medium to high
WOM x ME = WM
64 x 0.2= 12,8
Low

Significance
With Mitigation
(WM)
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Dust entrainment and concomitant PM10 emissions during the closure and
post-closure phase

Source of the impact:
All mining activities will have ceased by the closure phase of the project. The potential for
impacts during this phase will therefore depend on the extent of rehabilitation efforts during
closure and thus ultimately the rehabilitation efforts during operation. It is expected that all
disturbed areas will be rehabilitated back to their pre-mining land capability potential as far as
practicable.
Aspects and activities associated with the closure phase of the proposed project are as
follows:
•

Fugitive dust from the demolition and stripping away of all facilities

•

Fugitive dust during topsoil recovery from stockpiles for rehabilitation and revegetation of
surroundings

•

Wind entrainment from the tailings impoundment and DMS reject stockpile (should the
rejects not have been backfilled)

During the post-closure phase, atmospheric emissions will be restricted to possible windblown dust from the tailings impoundment and rejects stockpile (should the rejects not have
been backfilled). The extent of such emissions will be dependent on how successfully these
storage areas were managed. Dust mitigation could include the implementation of
engineered capping layers or the effective vegetation of the dams.
Significance of the Impact
•

Closure phase - If uncontrolled, closure phase emissions and hence impacts are
anticipated to be of the same order of magnitude as closure emissions, i.e. impacts of
“low to medium” significance. With mitigation measures in place with a 60% control
efficiency, the significance of such impacts could be reduced to “low”.

•

Post-closure phase – The potentials for impacts during this phase will depend on the
extent of demolition and rehabilitation efforts during closure and on features that will
remain, such as the tailings impoundment and waste rock dumps. If effective measures
are implemented to return the site to as natural state as possible the impacts would be
classifiable as “low”. If such measures are not taken, impacts could be in the “medium to
high” range due primarily to the consequences being long-term.

It is noted that legislation is in place to support the need for sufficient rehabilitation of tailings
impoundment as prerequisite to gaining mine closure. Given this current legislation, no
significant aspects should occur during the post-closure phase. The tailings impoundment, if
not properly rehabilitated, could continue to give rise to dust impacts after mining activities
have ceased. Closure of the tailings impoundment will, however, not be granted by the DME
until such time as the tailings dams have been effectively rehabilitated.
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Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Dust entrainment and PM10 emissions during the Closure Phase
Fugitive dust from the demolition and stripping away of all
facilities
Fugitive dust during topsoil recovery from stockpiles for
rehabilitation and revegetation of surroundings
Decrease of air quality

Status

-

Fauna and flora;
Residents
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
SHORT-TERM
HIGHLY
PROBABLE
LOW TO
MEDIUM
MEDIUM TO
HIGH

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+3+1+4) x 2 = 22
Low to Medium
WOM x ME = WM
22 x 0.4 = 8,8
Low

Significance
With Mitigation
(WM)
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Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Dust entrainment and PM10 emissions during the Post -Closure Phase
Wind entrainment from the tailings impoundment and DMS
reject stockpile (should the rejects not have been backfilled)
Decrease of air quality

Status

-

Fauna and flora;
Residents
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
LONG-TERM
HIGHLY
PROBABLE
LOW TO
MEDIUM
MEDIUM TO
HIGH

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+3+4+4) x 2 = 28
Low to Medium
WOM x ME = WM
28 x 0.4 = 11.2
Low

Significance
With Mitigation
(WM)
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NOISE
The impact of the mine on ambient noise climate

Source of the impact:
Mining activities
Description of the impact:
The surface infrastructure of the proposed new mine is situated in a rural environment, with
typically low levels of noise, dominated by the natural sounds of rustling vegetation, wildlife,
and man-influenced sounds such as livestock, farming activities, and very occasional remote
road, rail and air traffic. The proposed mine will add a certain amount of noise to the existing
noise in the area.
Significance of the impact:
The investigation shows that the proposed mine will have a very minor impact on the noise
climate in the surrounding environment. In the worst case, as described in the Table 53, with
no mitigating measures, the impact will be none during daytime beyond a distance of 1.5 km
from the plant and none at night-time at 4.3 km from the mine infrastructure. There are no
identified dwellings within this distance from the proposed mine infrastructure.
Mitigation Measures:
•

Maintenance of equipment and operational procedures: Proper design and maintenance
of silencers on diesel-powered equipment, systematic maintenance of all forms of
equipment, training of personnel to adhere to operational procedures that reduce the
occurrence and magnitude of individual noisy events.

•

Placement of material stockpiles: Where possible material stockpiles should be placed so
as to protect the boundaries from noise from individual operations. If a levee is
constructed, it should be of such a height as to effectively act as a noise barrier, if line of
sight calculations show this to be practicable.

•

Equipment noise audits: Standardised noise measurements should be carried out on
individual equipment at the delivery to site to construct a reference data-base and regular
checks carried out to ensure that equipment is not deteriorating and to detect increases
which could lead to increase in the noise impact over time and increased complaints.

•

Environmental noise monitoring: Should be carried out at regularly to detect deviations
from predicted noise levels and enable corrective measures to be taken where
warranted.
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Efficiency (ME)

Significance
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Impacts on noise levels
Mining activities
Noise-generating activities (movement of
earthmoving equipment, crushing, blasting)

Status

-

Residents of the area
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
LOW
LONG-TERM
DEFINITE
LOW-MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 1 + 4 + 5) x 2 = 26
Low – Medium
WOM x ME = WM
26 x 0.4 = 10.4
Low

Significance
With Mitigation
(WM)
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HERITAGE AND CULTURAL RESOURCES
Destruction of heritage resources

Source of the impact:
Damage to Heritage Resource
The construction activities (earthworks, movement of equipment and personnel) on site have
the potential to impact upon heritage resources.
Description of the impact:
Damage to Heritage Resources
Heritage sites are fixed features in the environment, occurring within specific spatial confines.
Any impact upon these resources will be permanent and irreversible. Any movement of
vehicles, equipment or personnel through areas containing these artefacts could result in the
permanent destruction of the artefacts and loss of heritage resources.
Significance of the impact:
The importance of the heritage resources renders the destruction of these aspects a
significant impact, despite the limited extent and likelihood of the impacts occurring. The
mitigation measures should, however, be very effective and as such the impact is deemed as
low significance with mitigation. The impact has been given a weighting of medium-high as
the heritage resources, if lost, are impossible to recover. Furthermore, the importance of
these resources to people cannot be overstated.
Mitigation measures:
•

A 10 metre protection buffer must be kept around the graves during drilling activities
occurring within the vicinity. Based on underground mining occurring within the grave
area, the graves will not be disturbed and no further mitigation will be required, except for
on-going maintenance of the fence.

•

The heritage and cultural resources will be protected and preserved by the delineation of
a 1.5 km no development zone.

Compiled by Strategic Environmental Focus

241

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 54:

Final Environmental Impact Assessment Report

Damage to heritage resources

Activity

Construction work
Disregard of development plans
Unscheduled developments

Nature of the
impact

Damage to sites

Receiving
environment

Families of the area;
People who identify with the local cultures;
Those with a strong interest in history.

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Status

Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

-

REGIONAL
HIGH
PERMANENT
POSSIBLE
MEDIUM-HIGH
HIGH

(Extent + Intensity + Duration + Probability) x Weighting
(3+2+5+2) x 4=48
Medium
WOM x ME = WM
48 x 0.2 = 9.6
Low

Significance
With Mitigation
(WM)

Compiled by Strategic Environmental Focus

LOW

242

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 55:
Activity
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impact
Receiving
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Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Looting of heritage resources
Looting of sites by curious workers / visitors
Damage to sites

Status

-

People who identify with the local cultures
Those with a strong interest in history
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
PERMANENT
POSSIBLE
MEDIUM-HIGH
HIGH

(Extent + Intensity + Duration + Probability) x Weighting
(3+5+5+1) x 4=56
Medium
WOM x ME = WM
56 x 0.2 = 11.2
Low

Significance
With Mitigation
(WM)
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VISUAL IMPACT

The mitigations measures for all the impacts described below are documented in Section 11.
9.2.8.1

Alteration of Landscape Character

Source of the impact:
Removal of existing vegetation cover, construction of mining infrastructure.
Description of the impact:
The change from the texture of the natural existing vegetation creates a high visual contrast
with the mine infrastructure. Surface disturbances such as site clearance and levelling will be
mostly concealed within the dense vegetation, mitigating and limiting the impact to a local
and sub-regional degree. The cleared construction terrain will expose the underlying soil,
which will create extensive surface disturbance and loss in visual quality of the immediate
environment, i.e. local landscape.
At first construction equipment such as cranes will be most prominent, towering above the
Kalahari Plains. In time, the steel frames of the DMS plant and sintering facilities will be
erected before it will be clad in monochromatic steel Inverted Box Rib (IBR) sheeting. Larger
structures and cranes will exceed the height of the vegetation cover, extending the impact
over a sub-regional area. The larger structures will exceed the potential of the vegetation to
screen it and the impact on the landscape character will extend to a sub-regional level. The
character of the site will change from a pristine Kalahari Bushveld to a highly disturbed mine
terrain, which will severely and negatively alter the visual quality of the site.
It is anticipated that the only remnants of the mine will be the DMS tailings stockpile and the
slimes dam, which will be treated as residual impacts on the landscape character.
Significance of the impact:
The dense vegetation cover and unvaried topography of the study area are greatly
responsible for visually concealing the mines and their associated infrastructure (i.e. railway
lines, conveyor systems, etc). In other words, the visual absorption capacity (VAC) of the
landscape is considered high which enhances the capability of the landscape to
accommodate such interventions without serious loss to the landscape character. The
presence of existing mines in the study area has already scarred the pristine character of the
region to a minor degree. The construction of a new mine will add to the mining sprawl. The
disturbance footprint of the mine is relatively small and will occupy approximately 20 % of the
entire site. However, the resilience of the landscape to rapidly recover from such a largescale disturbance is quite poor. The severity of impact on the landscape character will be
high considering the extent of impact, scale of the infrastructure and the permanent residual
effects of tailings storage facilities. Furthermore, there will be a residual negative impact
arising from the presence of the DMS stockpile and the slimes dam, permanent alteration of
the topography of the site, but the severity of this residual impact will be low.
The significance of the impact is rated as medium-high without mitigation. The study area is
reasonably tolerant of change considering the high VAC of the landscape as well as
recognising the fact that other mining activities have already affected the original character of
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the landscape. The sensitivity of the landscape character is moderate. The duration of the
impact is permanent and the intensity high. With the necessary mitigation measures, the
impact rated as medium-low.
Table 56:

Activity
Nature of the
impact
Receiving
environment

Alteration of landscape character
Establishment of mine and related
infrastructure
Operation of mine
Removal of infrastructure and rehabilitation

Landscape
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely; definite)

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

-

Introduction of elements in contrast with Landscape Character

Extent (footprint; site; regional; national; international)

Magnitude

Status

WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
PERMANENT
DEFINITE
MEDIUM
LOW

(Extent + Intensity + Duration +Probability) x Weighting
(2.5+5+5+5) x 3 = 52.5
Medium
WOM x ME = WM
52.5 X 0.6 = 31.5
Low-Medium

Significance
With Mitigation
(WM)
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Viewer Response: Residents

Source of the impact:
Alteration of the views of the site and intrusion of the views of Kalahari Bushveld
Description of the impact:
The changes to the landscape will elicit a viewer response through the creation of dust
plumes arising from earthworks, removal of vegetation, construction of infrastructure
exceeding the height of the surrounding vegetation and lighting, especially after dark.
The effective screening capacity of the existing vegetation is expected to limit the highly
severe visual impacts that will be created during the initial stages of construction, to a zone
of five (5) km from the activity. A very small number of residents will experience the
construction phase as highly visually intrusive. During operation, the product stockpiles will
fluctuate in size but will be maintained to a height of 10 – 15 m. These project features will
be highly discernable from great distances due to the very distinct colour contrast between
the existing vegetation and the ore material. The ZVI11 will increase and residents living in
the rest of the study area may experience intrusive views as the mine infrastructure
increases in height. The viewers will be visually exposed to intrusive views for the entire
lifetime of the mine, increasing the severity of visual impact.
Poor lighting design or inconsiderate light placing may cause glare and light spillage to a
degree where it may disturbs neighbouring visual receptors, given the possibility of
construction during the night to avoid the extreme day temperatures. Obtrusive lighting
occurs when a light source/s negatively affects the visibility of the night sky (i.e. visual
resource) and impedes on visual receptor’s views of the night sky or intrudes or interrupts
their normal night time activity to detrimental effect.
The remaining slimes dam and DMS tailings stockpile will contrast in colour with the
surrounding vegetation, making it highly discernable. The duration of the exposed spoil
dumps and the associated intrusion on resident’s views will depend on the level of
rehabilitation that is implemented.
Significance of the impact:
Visibility of the proposed project’s activities and components will be primarily concealed
behind a 3 to 5 m high vegetation layer. The vegetation will very effectively screen the
mining components that are equal or less than this height. Project components exceeding
this height may potentially be visible throughout most of the study area with the exception of
areas along the corridor of the Ga-mogara River, to the far northeast and some isolated
areas south and west of the proposed mining site. The severity of visual impact during the
operational phase of the mine will be high based on the extended period of the impact and
the gradual increase of the physical proportions of the DMS tailings stockpile and slimes
dam. The visual impact can, however, be mitigated through progressive rehabilitation of the
side slopes to reduce the contrasting colour. Thus, the impact has a regional extent, high
intensity, permanent duration (although the intensity will decrease after closure) and definite
probability.
11

Zone of Visual Influence
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However, following the site visit during the evening of the 15th March 2007, it was determined
that the impact of the light from the proposed mine will be insignificant compared with that of
the existing light pollution from the Mamatwan, Hotazel, Black Rock and Kathu operations.
The light from the proposed mine will be less than Mamatwan, which in turn is less than
Black Rock, Hotazel and Kathu. Thus, the intensity of the impact is regarded as medium.
Table 57:

Activity
Nature of the
impact
Receiving
environment

Viewer response: Residents
Establishment of mine and related
infrastructure
Operation of mine
Removal of infrastructure and rehabilitation

Residents
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely; definite)

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

-

Alteration of views of site impacting upon visual receptors

Extent (footprint; site; regional; national; international)

Magnitude

Status

WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MED
PERMANENT
DEFINITE
MEDIUM
LOW

(Extent + Intensity + Duration +Probability) x Weighting
(2.5+3+5+5) x 3 = 46.5
Medium
WOM x ME = WM
46.5 X 0.6 = 27.9
Low-Medium

Significance
With Mitigation
(WM)
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Viewer Response: Recreational users

Source of the impact:
Alteration of the views of the site and intruding on views of Kalahari Bushveld
Description of the impact:
Quite a few farms in the area are used as game farms and facilitate trophy hunting. Hunting
season is generally limited to the winter months, but sporadic hunting expeditions may occur
throughout the year. This results in the intermittent presence of small numbers of tourists to
the area. Other than this, there are no recognised tourist attractions located within the study
area.
Lights from the mining facility may interfere with night time hunting expeditions. The
probability of this impact occurring is difficult to assess with the current information, but
precautionary installation guidelines are provided to mitigate the potential impact. The result
thereof will indefinitely affect the tourism industry of the area and more specifically that of the
recreational hunting activities.
Significance of the impact:
A small number of recreational users can be expected to be present in the study area at
irregular intervals through the year. The hunters are anticipated to visit the area for a relative
short period, i.e. limited to a few days, causing the hunters to be visually exposed to the
potential visual impact for a relatively short duration.
Considering their short exposure to the unsightly views that may be created during the
construction, operation and closure phases, and the limited number of affected viewers, the
severity of the visual impact on recreational users will be moderate. The region is known for
the mining activity and regular tourists to the study area will be aware of it. However, mining
and tourism are contrasting land uses which place very divergent values on the landscape.
The co-existence of the two land uses is often not successful and the mining industry has
prevailed in many scenarios. It is believed that through proper mitigation, the visual impact
can be contained to a much smaller zone, thus reducing the ZVI and limiting the viewers that
may experience unsightly views of the mining activity. Thus, the impact has a regional
extent, high intensity, permanent duration (although the intensity will decrease after closure)
and definite probability.
Based on the field investigation, as described in Section 9.2.8.2 previously, the impact is
regarded as that of a local extent and low intensity, permanent duration and definite
probability.
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Viewer response: Recreational users
Establishment of mine and related
infrastructure
Operation of mine – particularly lighting
Removal of infrastructure and rehabilitation

Residents
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely; definite)

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

-

Altering views of site impacting upon visual receptors

Extent (footprint; site; regional; national; international)

Magnitude

Status

WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

LOCAL
LOW
PERMANENT
DEFINITE
MEDIUM
LOW

(Extent + Intensity + Duration +Probability) x Weighting
(2 +1+5+5) x 3 = 39
Medium
WOM x ME = WM
39 X 0.6 = 23.4
Low-Medium

Significance
With Mitigation
(WM)

LOW-MEDIUM

Mitigation measures
Design Phase
•

The natural vegetation of the surrounding landscape provides an existing vegetation
screen ranging between 3 & 5 m in height. Infrastructure should be designed to optimise
the natural screening capacity of the vegetation. Where practical, buildings and other
ancillary infrastructure should be limited to a maximum height of five (5) m, top of roof
pitch included. Infrastructure exceeding the height of the vegetation should be
embedded into the ground where practical to reduce the overall projection beyond height
of the vegetation.

•

All project facilities, fences and sign boards should be painted with a muted earth-toned
colour that will blend with the background colour provided by the vegetation. Khaki-green
combined with greyish-brown were identified as appropriate colours for the finishing of
building façades and roofs. All surface treatments shall be non-reflective.

•

Be sensitive towards the use of glass or material with a high reflectivity in building
designs, which may cause glare, in order to avoid visual discomfort for residents or
motorists. It is proposed that windows should be embedded in the building façade and
that large roof overhangs should be constructed to minimise the potential of glare
occurring.
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•

Increase the variability of the infrastructure using different building materials such as brick
or rock cladding. Articulate the building façade to encourage shadow patterns on the
generally plain IBR12 cladding of a typical mining building. This will avoid a monotonous
and uninteresting façade and increase the aesthetical appeal of the mining complex.

•

All building services that are to be mounted or positioned on the outside of the buildings,
inter alia air condition units, drain pipes, geysers must be neatly concealed in service
yards or form part of the building design as to avoid the unsightly clutter of exposed
services.

•

Design for strategically placed screen planting around buildings in order to reduce the
visibility from external vantage point.

•

Obtrusive lighting was identified as a potential issue and the following mitigation
measures should be implemented as precautionary measures in order to avoid the
occurrence of light trespass and glare:
a) The lighting design of the facility should be informed by a prior assessment of the
location of adjacent residences, game farms and public roads in order to limit
potential obtrusive lighting impacts on the individual visual receptors;
b) All external lights should be fitted with “full cut-off” luminaires to direct illumination
downward and inward to the specific illuminated areas in order to control light
trespass and spillage (Figure 65);
c) Where lighting is not required during the entire night, the lights shall be controlled via
a sensor or connected to a time-switch to operate the lighting when require;
d) When vertical structures or surfaces are lit such as building facades or signs, install a
down light luminaire. If the only alternative is to up-light the element, the correct
luminaire must be fitted to avoid light spillage (Figure 66). No lamppost shall exceed
five (5) m in height in order to avoid the actual lamp post’s visibility. Where it is
required to mount light sources on a higher post, the lamppost shall be placed within
10 m of a building or preferably be mounted on the side of the building;
e) A detailed lighting plan, compliant with operational and safety requirements, should
be submitted for scrutiny to an evaluation board prior to installation.

12

Inverted Box Rib
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Figure 65:

Luminaire fixtures (Shaflik, 1997)

Figure 66:

Directing outdoor luminaries (ILE, 2005)

Construction Phase
•

Locate construction camps and stockyards out of the visual field of highly sensitive visual
receptors. Utilise the existing screening capacity of the site and provide an additional
screen by enclosing the construction site and stockyards with a dark green or khaki
brown shade cloth;

•

Retain some of the existing vegetation cover of the site through selective clearing.
Where practical, protect existing vegetation clumps during the construction phase in
order to facilitate screening during construction and operational phases;
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•

It is imperative that topsoil from the footprint of the mining infrastructure is stripped and
stockpiled. Stockpile the topsoil from the construction site on the perimeter of the facility
to firstly construct a visual barrier and secondly, to protect the topsoil and the seed bank
contained in it for future use in rehabilitation. The topsoil must not be stockpiled higher
than two (2) m and must be vegetated directly after placement;

•

Pave roads where relative high traffic volumes is expected to minimise dust generation
and the potential unsightly discoloration of vegetation along these roads;

•

Keep the construction sites and camps neat, clean and organised in order to portray a
general tidy appearance;

•

Remove rubble and other building rubbish off site as soon as possible or place it in a
container in order to keep the construction site free from additional unsightly elements;

•

Locate the construction camps and the material stockpiles outside of the visual field of
sensitive visual receptors. It is proposed to locate the temporary facilities of the
construction camp on one of the areas earmarked for a stockpile or slimes dam. This will
reduce the footprint of disturbance over time and effectively reduce the associated
landscape impact;

•

If construction is necessary during night time, light sources shall be directed away from
residential units and roads as to prevent obtrusive lighting; and

•

Dust suppression procedures should be implemented especially on windy days during
earth works.

Operational Phase
•

Maintain the site and facility to a high aesthetic level by regularly replacing broken
windows, painting blighted façades and maintain the landscape around the facility healthy
and neat;

•

If practical, keep the DMS tailings stockpile, slimes dam and product stockpiles to a
maximum height equal or lower than the prevailing vegetation cover, i.e. five (5) m or
lower. Alternatively, implement progressive rehabilitation on the side slopes of the DMS
tailings stockpile and slimes dam to reduce the exposed surface of contrasting material;

•

Avoid the installation of lights on the perimeter of the site in order to limit/eliminate
obtrusive lighting and the potential disturbance of adjacent landowners; and

•

Refrain from installing permanent lighting where light is required intermittently. Lighting
can be switched on manually or through an automatic time switch, synchronised with the
times light is required.

Closure Phase
•

The rehabilitation of the disturbed terrain can be fast tracked firstly through selective
clearing and retaining of prominent trees or groups of vegetation during site preparation
and, secondly through progressive rehabilitation of the DMS tailings stockpile and slimes
dam during the operational phase;

•

If possible, all the material from the DMS tailings stockpile and slimes should return
underground;

•

The human eye is naturally drawn to prominent topographic features or features that
protrude above the horizon line. As a result of the landscape character, no prominent
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topographic feature exists within the study area and it is expected that the DMS tailings
stockpile and slimes dam may become prominent landforms in themselves. Attention
should be given to the shape and the surface cover of the stockpile and slimes dam to
reduce the contrast with the regional topography;
•

Final shaping of the top surface of the DMS tailings stockpile and slimes dam should
resemble a rounded “whale-back” shape to repeat the rounded curves associated with
the regional topography and reduce the foreign pyramidic shape of the tailings stockpile
and slimes dam;

•

Consideration should be given to the interface between the tailings stockpile and slimes
dam and the natural landscape. The connection between two distinctly different slope
angles and an abrupt, contrasting edge should be avoided. An uneven S-shaped slope
profile provides a sensitive solution. A convex curve from the crest converts to a concave
curve that flattens out into the landscape (Figure 67). This gradual conversion between
different slope angles completely reduces the conspicuous contrast in slope angles.

Figure 67: Natural slope configuration (Hannan, 1984)
•

Rehabilitation should aim to establish a diverse and self-sustaining surface cover that is
visually and ecologically representative of naturally occurring vegetation species. Visual
synergy can be created by simulating vegetation patterns on the DMS tailings stockpile
and slimes dam that resemble vegetation patterns found on local sand dunes. This
requires strategic groupings of associative endemic trees and shrubs on the side slopes
that will create the perception of a natural elevated area in the landscape;

•

Compile a plant palette consisting of a combination of indigenous vegetation species that
occur locally;

•

Remove all building rubble and foundations from site. Grade the site back to the
adjacent natural contour to avoid an uneven and uncharacteristic surface configuration;
and

•

Implement a management plan for the post-mining site in order to control the invasion of
alien vegetation and to manage erosion, until the site is fully rehabilitated.
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HEALTH AND SOCIAL WELL BEING
Personal safety and risk exposure or death

Source of the impact:
Construction and operational activities of the mine
Description of the impact:
Employees of the mine might be subjected to dangerous working conditions. This is part of
the occupational hazard associated with mining, and the people performing the tasks should
have the necessary training and experience to conduct their work in a professional and safe
way. It is important to bear in mind that this is a voluntary risk that people expose themselves
to. Mining is a dangerous industrial activity. There is a possibility that people may get injured
or even die whilst executing their duties at the mine. There are, however, strict safety
standards in the industry to which the mine must adhere.
Significance of the impact:
This impact is mentioned because it would be irresponsible to exclude it, but it is not
foreseen that it would be a regular occurrence. The magnitudes referred to in Table 59
represent the worst-case scenario. The significance is expected to be high without mitigation
measures. However, the mine will do all in its power to minimise injury and / or death, as that
has major implications for them in terms of operational standards
Mitigation measures:
•

The mine must ensure that all contractors on their site adhere to the rules.

•

The mine should ensure that all employees are adequately trained and qualified to
perform their duties. Visitors must be familiarised with the safety precautions of the mine.
This aspect will most likely be addressed by the Occupational Health and Safety officer
employed by the mine.
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Significance
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High risk occupational hazards
Construction and operation of the underground mine
A person is injured or dies whilst executing
Status
their duties at the mine

-

Employees of the Umtu Mine
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
PERMANENT
HIGHLY LIKELY
HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+5+5+4) x 5 = 85
High
WOM x ME = WM
80 x 0.2 = 17
Low

Significance
With Mitigation
(WM)
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Impacts on aspirations for the future

Source of the impact:
The establishment of the proposed mine
Description of the impact:
The expectations of job creation resulting from the proposed development could be
significant and can create certain expectations. If these expectations are not met, then the
relations between the community and the mine can deteriorate.
Significance of the impact:
The significance of the impact is rated as high if not managed correctly, as a result of the
importance of the communities to the mine and the risk for the mine if the relationship
deteriorates. The weighting factor is high, as the mine’s relationship with surrounding
communities is of such importance. With mitigation measures, the significance will decrease
to medium, as it is expected that expectations can be managed well.
Mitigation measures:
• The expectations of what benefits can accrue to the community must be managed from
the initiation of the project.
• The use of a community liaison form (CLF) must be considered.
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Significance
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Impacts on aspiration for the future
Creation of employment
Skills development
Impact upon aspirations for the future
(employment and skills increase)

Status

-

Residents of region
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
LONG
POSSIBLE
MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+5+4+2) x 5 = 70
Medium
WOM x ME = WM
70 x 0.6 = 42
Medium

Significance
With Mitigation
(WM)
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Impacts on leisure and recreation facilities

Source of the impact:
There are insufficient leisure and recreation facilities in the area of the mine capable of
handling the expected volumes of people.
Description of the impact:
The lack of leisure and recreation facilities in the immediate mine area can place undue
pressure on such facilities and the communities occurring within the surrounding towns. This
is even more important if they have to make use of temporary accommodation. It must also
be noted that the labourers may want to visit local pubs in the area for recreational purposes
and this might have an adverse effect on the surrounding communities. Unless the labourers
are provided with better alternatives (such as sports grounds) this problem may become
unmanageable and have negative repercussions on the surrounding communities in the long
term.
Significance of the impact:
The significance of the impact will be medium if not managed correctly, as a result of the
importance of the communities to the mine and the risk for the mine if the relationship
deteriorates. The weighting factor is rated as medium, as the mine’s relationship with
surrounding communities is of importance but the leisure facilities do not form the greatest
portion of the relationship dynamic. With mitigation measures, the significance will decrease
to low.
Mitigation measures:
Leisure and recreation facilities and opportunities should be provided to workers. If this is not
possible on the site where the temporary accommodation is, agreements with existing clubs
and facilities should be put in place. There should be a number of alternatives to choose from
to cater for varied needs and budgets.
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Table 61:
Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on leisure and recreation facilities
Influx of leisure facility users
Residents of region

Status

-

Social
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
LONG
HIGHLY LIKELY
MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+3+4+4) x 3 = 42
Medium
WOM x ME = WM
42 x 0.2 = 8.4
Low

Significance
With Mitigation
(WM)
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Crime and violence

Source of the impact:
Influx of people, especially unemployed job-seekers to the mine and surrounding areas
Description of the impact:
A rise in crime levels is often associated with new development, as more people moving into
an area present more opportunities for criminals. Assault is by far the most common crime in
the area.
Significance of the impact:
This impact is mentioned because it would be irresponsible to exclude it, but it is not
foreseen that it would be a regular occurrence. It is not anticipated that the crime profiles of
the area will change drastically as a result of the project. There might be a slight increase in
the crime rates in the construction phase. This will probably be related to the number of
newcomers to the area. The magnitudes referred to in Table 62 represent the worst-case
scenario. The significance is expected to be low with or without mitigation measures, as the
mine cannot manage nor be held responsible for the pre-existing social ills of the area.
Mitigation measures:
•

The mine must ensure that false expectations are not created regarding job creation.

•

Jobs must be allocated as advertised and in so far as is possible to local inhabitants.
Table 62:

Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Crime and violence
Influx of job-seekers to the area
Social flux following influx of job seekers

Status

-

Employees of the Umtu Mine
Residents of the surrounding area
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
SHORT
POSSIBLE
MEDIUM
LOW

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+3+1+2) x 3 = 24
Low
WOM x ME = WM
24 x 1 = 24
Low

Significance
With Mitigation
(WM)
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Impacts on physical infrastructure

Source of the impact:
Pressure on physical infrastructure due to the influx of people to the area for the construction
and operation phases
Description of the impact:
Concerns have been expressed about the adequacy of the physical infrastructure. Given the
fact that the mine will be situated in a very arid area, one of the main concerns is the
adequacy of the available water supply. Farmers who depend on this resource will be the
most directly affected if the mine fails to plan properly.
A further important issue raised by the public is the availability of housing in the region which.
Numerous people have expressed concerns about this impact, since there appear to be a
shortage of houses in the area. Even if local people are used during the construction phase
one has to consider where the more permanent workers will live during the operational phase
and if enough housing will be available for these purposes.
Significance of the impact:
The impact is rated as having a high significance as the impact affects so many people over
such a large area to such a high degree.
Mitigation:
• Physical infrastructure should be addressed in conjunction with the municipality – since
the project is still in an early phase proper planning can go a long way in mitigating this
impact.
• If proper housing facilities cannot be established, proper transport arrangements should
be made for employees. Pick-up and drop-off zones for taxis must be included in the
planning. The mine must approach the municipality and ensure that the town planning
division is aware of the need for additional housing and services.
• When planning and applying for rights to infrastructure the possible impact on the
communities and other industries should be considered. To avoid possible future conflict
all relevant parties should be involved in the planning phase. These parties include the
applicant, municipalities, farmers union, representative of the CLF and other mines in the
area. The resources must be distributed in a fair and reasonable way.
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Table 63:
Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on physical infrastructure
Pressure on physical infrastructure
Housing availability

Status

+

Social
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
LONG
LIKELY
MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 5 + 4 + 3) x 3 = 45
Medium
WOM x ME = WM
45 x 0.6 = 27
Low

Significance
With Mitigation
(WM)
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ECONOMY AND MATERIAL WELL-BEING
Impacts on economic standing

Source of the impact:
The development of a manganese mine in the Kalahari will result in an influx of associated
industry, workers and finance. There will also be an impact upon the prices of properties,
services and goods as well as the standard of living. For a more complete description, please
refer to the Social Impact Assessment.
Description of the impact:
The proposed mine will create a number of new primary and secondary economic
opportunities. This will give a much needed economic injection to the area. It is anticipated
that local prices might escalate in some cases as a result of the proposed development.
More service providers will move into the area to try and meet the new needs created by the
proposed development. On the other hand, if enough competition is created it can impact
positively on the local economy.
Property values are usually negatively affected by mining activities, but as most of the farms
in the area are owned by mining groups it is not expected to be an issue.
The proposed mine will create a number of new primary and secondary economic
opportunities, and could provide financial support to SMME’s. This will give a much-needed
economic injection to the area. It is estimated that approximately 1000 jobs will be created
during the construction phase of the development and a further 800 permanent jobs during
the operational phase. Unfortunately, there are high levels of unemployment in the Kgalagadi
District Municipality. The supply of especially unskilled labour outnumbers the opportunities
by far.
In addition, the MPRDA requires that the mine must provide bursaries and internships to
members of the community, and Kalahari Resources has committed to it in their Social and
Labour Plan. A further MPRDA requirement is a skills development plan, and it is very likely
that the community will benefit directly from this skills development.
Apart from direct opportunities that will be created, a number of indirect jobs will also be
created in the construction and operation phase. As an example, existing bus and taxi routes
could form the basis of the transportation structure and community members of the towns
can use this opportunity to establish their own transportation initiative. Labourers should
however receive a subsidy for their transport if the developers are not able to provide
sufficient transportation for the labourers. Examples of other opportunities could be
investigated in the food and hospitality industry
As a whole the development will create numerous employment opportunities during
construction and the operational phase. Permitted that the residents of the Kgalagadi District
Municipality are considered first and skills development take place this development can only
be to the benefit of the area in terms of economic prosperity.
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Significance of the impact:
The impact is weighted as medium-high considering the high unemployment levels and great
need of the people for employment and economic upliftment. The significance of the impact
is expected to be medium negative without mitigation but medium positive with mitigation, as
the surrounding communities will benefit from the direct, indirect and downstream
employment opportunities presented by the mine.
Mitigation:
• The mine must use service providers and support local businesses, which engage in fair
and ethical trade.
• It is very difficult to mitigate long-term economic impacts, particularly since it is
anticipated right at the end of the project cycle. It is, however, crucial to consider this
impact throughout the project cycle. When skills development take place, the mine must
ensure that those skills will be transferable to enable people to work in a different
environment should it be necessary. Secondary businesses should be encouraged to
look for business outside the mine as well. This issue should be discussed in the
Community Liaison Forum (CLF13), as well as the Future Forum (a forum legally required
by the MPRDA to address this specific issue).
• Labour and resources must be sourced from local communities first. Community leaders
must be provided with a list of skills that will be required. The community leaders must in
turn provide the applicant and municipality with a list of local people who have the
required skills. All effort should be made to ensure that good labour practices are
followed. If a local person cannot fill a post, then only should it be offered to external
sources.
• It is advised that a list of skills that will be required by the contractors is made available to
the communities as soon as possible in order that the necessary skills development can
take place before the labourers are recruited. It is also advised that the contractors obtain
a list of all the skills that are already available in the communities in order to inform their
recruitment process. An added benefit of utilising local labour would obviate the need for
temporary housing for construction workers. Apart from direct opportunities that will be
created, a number of indirect jobs will also be created during the construction and
operation phases.

13

A forum, jointly managed by the community and the mine, which serves as a communication
channel between the community and the mine.
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Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on economic standing
Alteration of economic equilibrium due to development of mine
Economical well-being, including:
• Property value
Status
-/+
• Employment
Socio-economic
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
PERMANENT
HIGHLY LIKELY
MED-HIGH
MEDIUM

(Extent + Intensity + Duration +Probability) x Weighting
(3+3+5+4) x 4 = 60
Medium
WOM x ME = WM
60 x 0.6 = 36

Significance
With Mitigation
(WM)

MEDIUM POSITIVE
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9.2.11 FAMILY AND COMMUNITY
9.2.11.1

Social tension and violence

Source of the impact:
Social tension and violence refers to tension and possible violence created in a community
as a direct result of the proposed project.
Description of the impact:
As a result of the high levels of unemployment in the Northern Cape Province, there is also a
high level of competition amongst community members, particularly among new comers.
There is a slight probability that this situation may lead to tension and violent incidents in the
community if it is perceived that preference is given to outsiders rather than to local people
when it comes to available jobs.
Significance of the impact:
The impact is weighted as medium-high as, despite the fact that the magnitude of the extent,
duration and probability are all low, the effect of such social tension and violence can have
far more negative implications for the mine than the possible incident in question may
warrant. The significance of the impact is rated as medium without mitigation and mediumlow with mitigation.
Mitigation measures:
• The CLF should ensure that good labour practices are followed and that labour is
sourced from the local communities as far as possible.
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Impacts on social tension and violence

Activity

Employment of locals

Nature of the
impact
Receiving
environment

Social tension and violence

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance

Status

-

Social
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
HIGH
SHORT-MED
POSSIBLE
MEDIUM-HIGH
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 2 + 2) x 4 = 44
Medium
WOM x ME = WM
44 X 0.6 = 26.4
Low-Medium

Significance
With Mitigation
(WM)
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9.2.12 POSITIVE SOCIO-ECONOMIC IMPACTS
The following information was extracted from the Social and Labour Plan (2006) as
submitted to the Northern Cape DME on the 28th September 2006. The initiatives outlined
below are in line with the Northern Cape Provincial Strategic Priorities as mentioned in
Section 5.1.4.
9.2.12.1

Skills Development

The aim of the Skills Development Plan is to ensure that the environment and the
leadership / management of the company both create a culture that is conducive to ongoing
learning and development for all employees, and that all learning interventions result in life
long learning.
Skills Development will not only be a key focus in the launch of the mine but will continue to
enjoy that priority on an ongoing basis. All employees will be exposed to the opportunities of
continuous improvement of key competencies and these development plans will be in line
with Employment Equity (EE) targets, Workplace Skills Plans and accelerated training
opportunities.
In the anticipated management structures, there will not only be a human resource manager
but also training officer, who will ensure that specific objectives and desired outcomes with
measurable timelines of the Skills Development Plan will be both planned for and achieved in
the following areas:
• Technical / Operational Training
•

Health and Safety Training

•

Establishment of a Skills Development Facilitator/ Sectoral Registration /Training

•

Internships - External / Internal

•

Bursaries - External/ Internal

•

Mentorship Programmes

•

Accelerated / Fast Tracking Programmes – 40 % EE management target

•

Adult Basic Education Training - to Mining Qualifications Authority (MQA) standards

•

Establishment of a Skills Development Facilitator

•

Workplace Skills Plan / Annual Training Reports

•

Development Forums - possible link with EE Forum

•

In house training facilities

•

Leadership / Management Training

•

Portable skills training

•

Community / Social Programmes
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As KR will need to commence the operation with employees who have the required
qualifications, skills and experience to operate at an effective level, there may be a need to
recruit across all areas within South Africa. However, there is a firm commitment to always
start the recruitment process from the local community and develop young learners within the
community, who through learnership, bursaries and internships will be employed in the
future.
As many employees and resources as possible will be recruited from the local areas of
Kuruman and Hotazel or as close to the mine as possible. A Workplace Skills Plan will form
part of the core component of the skills development with full compliance to the requirements
of the MQA.
9.2.12.2

Career Progression Plan

As a broad based principle in the equitable leadership and management of KR, all staff
members will be considered for promotion. The Career Progression Plan will form part of
human resource interventions that are planned for introduction from the onset of employment
for the mine.
9.2.12.3

Recruitment

The key component of effective career management will start in the recruitment process.
During this process, all three components of short, medium and long-term needs for
technical skills, managerial skills and potential will be taken into consideration.
Career planning will play a strong role in the medium and long-term recruitment strategy.
Applicants will be appointed with careful consideration of not only current skills but also the
future needs of the company.
Recruitment strategies will also include not only the vital technical needs of the business
operation, but also how both current skills within the community and future skills of the youth
of the community can be employed.
The recruitment process will be the first point of creating a Personal Development Plan
(PDP) for employees as highlighted in the Performance Management System. All
employees will have a PDP as part of this process, which will be aligned to the Skills
Development Plan.
9.2.12.4

Skills Opportunities / Vacancies

Vacancies will be advertised internally in the company prior to external advertising – first to
the local areas and then nationally. Given that KR is not yet operational, a detailed career
progression plan can only be established once staff members have been employed (i.e.
when mining activities have commenced). At that point, full consideration and analysis will
take place as to what skills individual employees have, plans made for inputs, appropriate
timelines set and measurable outputs established. A return date for a career progression
plan is set for March 2007 and will continue on a 12 monthly basis thereafter.
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Mentorship Plan

A detailed mentorship plan with specific names will only be established once KR becomes
operational. The Mentorship Plan will link to the Career Progression Plan and the Skills
Development Plan. The three components of the mentorship plan will be:
• Mentorship Policy
• Process of identifying mentors - Training of mentors
• Process of identifying employees for Mentorship – Training of employees
Mentors will be working with both employees identified in the Career Progression Plan and
internal and external internships. Internships will commence as soon as legislative
compliance is gained to ensure trained, qualified employees are ready pre the operational
commencement of the mine. These internships will take place in areas where the current
skills are available to learn from, and with the support of accredited training providers. The
identification of employees with the potential to become mentors in the environment will only
be possible on the establishment of day-to-day operational norms.
9.2.12.6

Internships and Bursaries

The Internship and Bursary Plan will form an integral part of human resource interventions
that are planned for introduction from the onset of employment for the mine. This plan will
also link into the Skills Development Plan.
Internships
KR will endeavour to fill all permanent vacancies with permanent staff members and
internships will be considered. The number and level of internships operating on an ongoing
basis will be dependent on the availability of accredited ‘Learning Service Providers’ in the
area. As the detail becomes more apparent, as to whom exactly the employees are and the
‘training and development’ needs of those employees, specifics will be planned. Internships
will be initiated in the next two (2) years as part of the set up planning of the mine.
Internships are planned for approximately 15 individuals. Internships will be structured in two
different ways:
• Internal Internships – permanent employees that will enhance and accredit their existing
skills whilst working; and
• External Internships – fixed term contract employees that will achieve accreditation and
then be employed in permanent positions as the positions become available.
Bursary
Kalahari Resources (Pty) Ltd. will implement, in due course, a bursary scheme as part of the
company Human Resource policies. It is anticipated that bursaries will be awarded to
employees and non-employees. Funds will be allocated on an annual basis from the training
budget. As part of this policy, there will also be monies awarded to a Study Assistance policy.
9.2.12.7

Employment Equity

KR has undertaken to endeavour to source and employ at least 40 % historically
disadvantaged South Africans in positions of various levels of management and 10 %
women in core mining roles. EE policy and goals will be set that ensure legislative
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compliance from all Government Departments and the exceeding thereof – not only in terms
of targets but also with respect to processes including Strategies and Forums.
It is anticipated that the initial phases of establishing the mine could involve in excess of
1000 employees on various levels of contracts – both fixed term and permanent. The
permanent base of employees going forward post the launch of the mine is approximately
800 employees.
Objectives will have timelines that will be reviewed on an annual basis and will constantly
raise goals not only in total numbers but also in the ratio of the numbers apportioned across
management levels. KR undertakes to review all areas prescribed in the Employment Equity
Act, 1998 (Act No. 55 of 1998), as a matter of priority in the establishment of the mine,
including EE Statistics.
Targets will be set for numerical goals that will focus on defining the percentage of black
employees fulfilling roles in:
• Top Management
• All other Management
• Non specialist admin / production / maintenance
• Learners / Apprentices
• Women
• People with Disabilities
A critical starting point for Management is the setting up of an Employment Equity Committee
representative across all levels and areas within the mine that will meet monthly and focus
on Employment Equity Review of the areas legislatively defined, such as:
• Obstacles / barriers to achieving optimal targets
• Recruitment practices
• Remuneration / Benefits
• Job classification / Grading
• Training / Development
• Work environment / Facilities
• Succession Planning
• Company culture
• Skills availability
• Performance Management processes
• Development of People with disabilities
• HIV / AIDS
• Sexual Harassment
• Labour Turnover
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10

CUMULATIVE IMPACT ASSESSMENT

10.1

GROUND WATER POLLUTION

Source of the impact:
The development of tailings dams will inevitably result in the pollution of soils and
groundwater.
Description of the impact:
The impact constitutes the following aspects:
• Seepage contaminants to the underlying aquifer;
• Soil contamination.
Significance of the impact:
The contaminant plume will travel a distance of 400 m in 20 years. Contamination of
the soil will be permanent and there is therefore a loss of soil resource. The soils are
not, however, considered to be sensitive.
The impact is considered to be of a medium significance.
Mitigation Measure:
•
•

Groundwater monitoring must take place;
The operation of the slimes dam on the groundwater quality can be mitigated by
proper pond management and the construction of the slimes dam such that it
complies with GN704 regulations.
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Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on underlying soils and groundwater
Development and operation of the tailings dam
Pollution of soils and the underlying aquifer

Status

+

Soils
Underlying aquifer
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
MEDIUM
PERMANENT
DEFINITE
MEDIUM
LOW

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 3 + 5 + 5) x 3 = 45
Medium
WOM x ME = WM
45 x 1 = 45
Medium

Significance
With Mitigation
(WM)
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AIR QUALITY

Source of the impact:
Sources of atmospheric emissions during the operational phase include stack
emissions from air pollution abatement equipment such as electrostatic precipitators,
bag houses, to which sinter plant and certain materials handling emissions are
vented.
Atmospheric emissions during all phases of the project will impact on the ambient air
quality of the region. Ambient air quality forms part of the modeling and therefore the
simulated results provide an inherent indication of cumulative impacts.
Description of the impact:
Dispersion simulations for the operational phase included emissions of particulates
(PM10 and TSP) with simulations incorporating all significant sources for the
proposed mining operation. The predicted concentrations for inhalable particulates
(PM10), dust fallout levels (TSP) and manganese are presented in Figure 59 and
Figure 60.
Significance of the impact:
Without air pollution control measures in place, unacceptable concentrations of fine
particulate and manganese concentrations in excess of health thresholds could occur
within neighbouring residential settlements, resulting in a significance rating of
“medium to high”. With the implementation of mitigation measures (as documented),
the significance of such impacts could be reduced to “low”. The major sources of
emissions during the operation phase were predicted as emissions associated with
the crushing and sinter plants. With the implementation of mitigation measures of
high efficiencies (>90 %), which is that proposed for use as part of the abatement
equipment, the predicted impacts are reduced to low.
Operational Phase
The following mitigation measures, proposed for implementation by the project
applicant, are acknowledged and supported:
•

Extraction of dust-laden air from raw materials handling area (Area 20), final
products handling area (Area 40) and the sinter plant (Area 70) and venting of
this air stream to particulate abatement equipment (bag houses) to ensure
atmospheric emission concentrations are within 50 mg/Nm³.

•

Venting of sinter strand off-gas to an electrostatic precipitator and cooling strand
off-gas to a reverse air type bag house and multi-cyclone. The above-mentioned
equipment types, if properly sized and effectively installed and operated, have
control efficiencies in excess of 99 % and could readily ensure that dust loadings
vented to atmosphere are within 50 mg/Nm³.
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Further recommendations are listed below:
•

The best technology for dust control in this context is by means of extraction
hoods and ducting, followed by capture in a collector. Depending on further
destinations of captured dust, a choice of either wet or dry capture arises. Dry
capture methods include fabric filters (such as the bag house systems currently in
operation) and electrostatic precipitation. Wet scrubbing technologies range from
the lower efficiency types (e.g. spray chambers) to high efficiency Venturi-type
scrubbers14.

The following abatement measures are listed to serve as a guideline in the mitigation
of atmospheric emissions.
•

Tailings impoundments – Dust mitigation measures, that are logistically feasible
given the nature of the environment, must be identified and implemented. Typical
temporary mitigation measures include wet and chemical suppression with more
permanent measures comprising, wind sheltering, vegetation and rock cladding.

•

Underground equipment - All underground equipment must be kept in good
working order and maintenance must be undertaken on a regular basis and/or
when required.

•

Unpaved road surfaces - The currently unpaved access road should preferably
be paved or treated with a chemical surfactant. Alternatively, wet suppression
could be used depending on the availability of water. Watering represents a
commonly used, relatively inexpensive option, but only serves as a temporary
form of dust control. Although chemical treatment of the exposed surfaces is
more expensive it provides for longer dust suppression. If a chemical is used it
must be ensured that it is carefully administered and is not harmful to the
receiving biophysical environment.

•

Surface Conveyor Belts - The proposed underground mining produces ore that
would be transported via conveyor belt to the ROM stockpile. Recommended
mitigation measures for implementation are presented in Table 49.

It is noted that legislation supports the need for sufficient rehabilitation of tailings
impoundment as pre-requisite to gaining mine closure. Given this current legislation,
no significant aspects should occur during the post-closure phase. The tailings
impoundment, if not properly rehabilitated, could continue to give rise to dust impacts
after mining activities have ceased. Closure of the tailings impoundment will,
however, not be granted by the DME until such time as the tailings dams are
effectively rehabilitated.

14

Air pollution control devices that use water to remove particulate matter from emissions

Compiled by Strategic Environmental Focus

275

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 67:
phase

Activity

Nature of the
impact
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Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Dust entrainment and PM10 emissions during the operation
Operation of mine including:
• Wind blow dust from stockpiles
• Vehicle entrainment
• Materials handling
• Crushing and Screening Operations
• Stack and vent emissions
Decrease of air quality

Status

-

Fauna and flora;
Residents
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
HIGH
MEDIUM-TERM
DEFINITE
MEDIUM TO
HIGH
HIGH

(Extent + Intensity + Duration + Probability) x Weighting Factor
(3+5+3+5) x 4 = 64
Medium to high
WOM x ME = WM
64 x 0.2= 12,8
Low

Significance
With Mitigation
(WM)
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TERRESTRIAL ECOSYSTEMS

Source of the impact:
The development of the Umtu Mine infrastructure and tailings dams will inevitably
result in the loss of natural habitat.
Description of the impact:
The impact constitutes the following aspects:
•
•
•
•
•
•

•
•
•
•

Removal of existing vegetation;
Loss of protected plant species (Acacia erioloba, Acacia haemotoxylon and
Boscia albitrunca);
Exposure of soil;
Loss of topsoil with resultant limitation placed on rehabilitation;
Loss of habitat;
Fragmentation of habitat, resulting the formation of extinction vortices in local
populations where sub-populations are either separated or where the available
habitat is smaller than the required home ranges;
Interference with processes of speciation;
Destruction of refugia;
Introduction of alien species, that are unsuitable for habitat, compete with
indigenous species that are suitable habitat; and
Displacement of fauna through loss / fragmentation of habitat as well as
disturbance caused by anthropogenic activities.

Significance of the impact:
The impact is considered of medium significance if the mine is developed outside of
the 1.5 km no development zone of the Ga-mogara River.
Mitigation Measure:
•
•
•
•
•

No development may take place in the 1.5 km no development zone;
The 1.5 km no development zone must be clearly demarcated prior to
construction and maintained throughout the construction phase;
Construction activities must be limited to take place within demarcated areas;
An ECO must be on site at all times during construction activities; and
All mitigation measures proposed by the ecologist must be strictly adhered to.
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Table 68:
Activity
Nature of the
impact
Receiving
environment

Magnitude

Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on terrestrial ecological systems and processes
Establishment of the Umtu Mine
Alteration of terrestrial ecological systems and
Status
processes

+

Terrestrial ecological ecosystems
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

SITE
HIGH
PERMANENT
DEFINITE
MEDIUM
LOW - MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(2 + 5 + 5 + 5) x 3 = 51
Medium
WOM x ME = WM
51 x 0.8 = 40.8
Medium

Significance
With Mitigation
(WM)
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TOURISM

Source of the impact:
The development of the Umtu Mine infrastructure and tailings dams will result in
visual, noise and air quality impacts which will in turn have an impact on tourism in
the region.
Description of the impact:
The impact constitutes the following aspects:
•
•
•
•
•

Light pollution especially concerning tour groups visiting the area;
Removal of vegetation cover;
Progressive increase in the size of the slimes dam;
Noise (insignificant); and
Air quality impacts (low).

Significance of the impact:
The impacts of noise and air quality are considered as low (air quality) or insignificant
(noise). The impact of lighting, however, on the night sky, can have significant
impact on tourism and is considered to be medium.
Mitigation Measures:
•
•
•

•

Measures to reduce the impact of light must be implemented as discussed in
Section 9.2.8.3;
Mitigation measures for the control of dust must be implemented;
If practical, keep the DMS tailings stockpile, slimes dam and product stockpiles to
a maximum height equal or lower than the prevailing vegetation cover, i.e. five
(5) m or lower. Alternatively, implement progressive rehabilitation on the side
slopes of the DMS tailings stockpile and slimes dam to reduce the exposed
surface of contrasting material; and
Retain some of the existing vegetation cover of the site through selective
clearing.
Where practical, protect existing vegetation clumps during the
construction phase in order to facilitate screening during construction and
operational phases.
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Table 69:
Activity
Nature of the
impact
Receiving
environment
Magnitude
Weighting
factor (WF)
Mitigation
Efficiency (ME)

Significance
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Impacts on tourism
Construction and operation of the mine
Impact on tourism in the region

Status

+

Tourist groups visiting the area
Extent (footprint; site; regional; national; international)
Intensity (low; med; high)
Duration (short; short-med; medium; long; permanent)
Probability (Improbable; possible; likely; highly likely;
definite)
WF (low; low-med; medium; med-high; high)
ME (high; med-high; medium; low-med; low)
Without
mitigation
(WOM)
With
mitigation
(WM)

REGIONAL
MEDIUM
LONG TERM
POSSIBLE
MEDIUM
MEDIUM

(Extent + Intensity + Duration + Probability) x Weighting
(3 + 3 + 4 + 2) x 3 = 36
Low to medium
WOM x ME = WM
Low to medium

Significance
With Mitigation
(WM)
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11

ENVIRONMENTAL MANAGEMENT PROGRAMME

11.1

INTRODUCTION

The following Environmental Management Programme (EMP) is structured in order
to provides a basis for an Environmental Management System (EMS) for the life of
the proposed mine. Furthermore, it should be noted that the proposed EMP is not
static, as allowances were made for its evolution through the life of the mine, which is
important as key factors and processes may change based on changes to the project
plan and technological advancements. It is therefore necessary to alter proposed
mitigation and monitoring methodologies, in consultation with the ECO in order to
determine the best approach to deal with such changes.
The EMP was devised with the intention that it conforms to the following criteria:
It is auditable in that the EMP undertakes the following:
•

Identifies specific quantifiable monitoring regimes;

•

Delineates key lines of accountability;

•

Associates mitigation and monitoring tasks to specific impacts;

•

Where practically possible, identifies key indicators, which can be utilised for
environmental performance monitoring;

•

Ensures flexibility to enable the incorporation of additional monitoring and
mitigation techniques as deemed necessary throughout the life of the mine;

•

Conforms to best practice principles by acknowledging (through its strong
relationship with the EIA – Section 9) the existence of both long-term and
immediate impacts and the necessary mitigation measures; and

•

Identifies key corporate commitments, made by KR (Umtu Mine) with regards to
its environmental performance.

11.2

GENERAL PROJECT DESCRIPTION

The proposed development will entail the development a ‘green field’ underground
mine consisting of a twin decline shaft, tailings dams, DMS and sinter plants and
associated infrastructural developments. Refer to Section 3 of this report for further
details regarding the project description.

11.3

ROLES AND RESPONSIBILITIES

11.3.1 APPLICANT
The applicant remains ultimately responsible for ensuring that the development is
implemented according to the requirements of the EMP. Although the applicant
appoints specific role players to perform functions on their behalf, the responsibility is
up to the role player to ensure compliance with the EMP. The applicant is ultimately
responsible for ensuring that sufficient resources (time, financial, capacity,
equipment) are available to the role players (e.g. the Safety Health Environment and
Quality (SHEQ) contractors) to efficiently perform their tasks in terms of the EMP.
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11.3.2 CONTRACTORS
The contractors, as the applicant’s implementing agents on site, are bound to the
conditions as stipulated in the EMP through contractual agreements and are
therefore responsible for ensuring that they adhere to all the conditions of the EMP.
The contractors must thoroughly familiarise themselves with the EMP requirements
prior to commencing with work on site. Furthermore, the contractors must request
clarification on any aspect of the EMP, where required. The contractors must ensure
that all workers undergo an environmental induction in terms of the EMP. The
contractors must ensure that they provide sufficient budget for complying with all the
EMP conditions at the tender stage.
11.3.3 SAFETY, HEALTH, ENVIRONMENT AND QUALITY (SHEQ)
A SHEQ contracting company will be employed by Kalahari Resources during the
construction phase, in order to address the Environmental Aspects of the
Construction Phase. Once Operation of the mine commences, a SHEQ Department
will form part of the management team of the Umtu Mine.
11.3.4 ENVIRONMENTAL CONTROL OFFICER (ECO)
A fulltime ECO will be appointed during the Construction Phase. Once operation of
the mine commences, the responsibilities of the ECO will be transferred to the SHEQ
Department. The ECO employed during the construction phase must attend relevant
project meetings, conduct inspections to assess compliance with the EMP and be
responsible for providing feedback on potential environmental problems associated
with the development of the mine. In addition, the ECO is responsible for:
• Liaison with relevant authorities;
• Liaison with contractors regarding environmental management; and
• Undertake routine monitoring.
The ECO has the right to enter the site and undertake monitoring and auditing at any
time, subject to compliance with all environmental requirements applicable to the site.

11.4

PHASES OF DEVELOPMENT

The EMP addresses the following four (4) phases:
11.4.1 PLANNING AND DESIGN
The EMP offers an ideal opportunity to incorporate pro-active environmental
management measures with the goal of attaining sustainable development. Proactive environmental measures minimise the chance of impacts occurring during the
construction and operation phase. Nevertheless, there remains a chance of
accidental impacts taking place. However, through the incorporation of contingency
plans (e.g. this EMP) during the planning phase, the necessary actions can be taken
to further limit potential impacts.
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11.4.2 CONSTRUCTION
Continuous monitoring, on a daily basis, will allow for the identification of impacts as
the impacts occur. The impacts can then be mitigated with a commitment to sound
environmental management on the part of the engineering team and the contractor
as well as the applicant.
11.4.3 OPERATION
Through the implementation of pro-active measures during the construction phase,
potential environmental impacts emanating during the operational phase can be
minimised, thereby reducing the risk and monitoring effort. Monitoring of sensitive
aspects such as water quality and quantity, erosion and waste management will be
required.
11.4.4 DECOMMISSIONING
Decommissioning and closure of the mine is a process that starts at the beginning of
a mining project. Closure objectives must be defined prior to the commencement of
construction.
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ENVIRONMENTAL MANAGEMENT PROGRAMME

11.5.1 PLANNING PHASE
Table 70 below contains a list of potential environmental issues and the appropriate mitigation measures that must be taken into account during
the planning and design phase of the Umtu Mine.
Table 70:

Mitigation measures for implementation during the Planning Phase of the Umtu Mine.

Issue

Mitigation

Responsible Party

Water
Target: To minimise groundwater pollution

Water quality

The following must be investigated:
• The use of indigenous woodland control of phosphates, sulphates or nitrates in the groundwater
emanating from the tailings;
• The use of wetland control of heavy metals in the groundwater emanating from the tailings;
SHEQ Department
• The use of indigenous vegetated store & release covers and capillary blocks for the rock dump.
The numerical groundwater model should be updated with the preliminary pre-feasibility mine plan when it
becomes available.
Scenarios for actual mine development should be incorporated into the groundwater model in order to
maximise the value added by the simulations.
Additional site characterisation boreholes should be drilled around the mine site to determine the position of SHEQ Department,
the aquifers over the entire site.
Applicant
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Mitigation

Responsible Party

The numerical groundwater model should be updated to include information on site selection for the slimes
SHEQ Department,
dam in order to select an optimal site.
Geohydrologist
The Impact and Mitigation measures should be updated once the model has been updated.
Geotechnical investigations should be carried out at the site of the proposed slimes dam to determine the soil
Geotechnical Engineers
and weathering thicknesses.
Soils
Target: To prevent the loss of soil resources

Suitability of soil landform
units for mining activities

Parameters such as base for waste rock dumps, topsoil stripping for rehabilitation purposes, shallow
excavations, foundations for low buildings, construction of local roads and streets have been used to evaluate
the generalised suitability of soil landform units for mining activities. The footprint area comprising map unit
KA1 has a moderate to high rating for mining activities and should therefore be utilised for mining
Design Team
infrastructure.

Sensitive soils

Map units KA3 and KVB were identified as sensitive areas (Figure 30). The mining footprint area must be
located in map unit KA1 in order to avoid sensitive areas.

Compiled by Strategic Environmental Focus

285

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Issue

Final Environmental Impact Assessment Report

Mitigation

Responsible Party

Flora
Target: To minimise the removal/disturbance to flora
Loss of vegetation of high
ecological importance.

No development should take place within 1.5 kilometres of the Ga-Mogara River.
Minimise the footprint of transformation.

Loss of vegetation of
medium ecological
importance

Incorporate as much of the indigenous vegetation into the design layout as possible.

Loss of protected trees

Incorporate as much of the protected trees into the design layout as possible.

Invader species

Design Team
Design Team,
SHEQ Department
in consultation with an
ecologist

Where natural habitats must be transformed, consideration should be given to the quality of the habitat (based
on the presence of microhabitats). The highest quality habitat should be conserved.

The necessary equipment for removal of alien invasive vegetation, including chainsaws, herbicide applicators
etc must be obtained and operators trained in the use thereof prior to the commencement of the construction
phase.
Seed from indigenous species occurring on-site must be collected at the earliest possible stage for use in reseeding.
The placement of brush-packs and re-seeding of indigenous species must commence as soon as possible
following soil exposure.

Floral re-establishment

The slimes dam must be designed to have final slopes of less than 16 degrees by the decommissioning
phase, as rooting depth, persistence, stability, infiltration and the success of rehabilitation all decrease on
steeper slopes.
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Mitigation

Responsible Party

The use of landscape function analysis as a monitoring procedure for slimes dam rehabilitation must be
considered.
The use of indigenous plant species pre-inoculated with mycorrhizae must be investigated as soon as
possible to test suitability for decommissioning.
No development may take place within the 1.5 km no development zone along the river.
Retain natural corridors within the design layout as far as possible.

Fragmentation of Natural
Habitat.

Natural corridors must be retained where possible to promote movement of fauna, especially during the
construction phase when a high rate of natural disruption is expected.

Design Team in
All road networks must be planned with care to encourage faunal dispersal and should minimise dissection or consultation with an
ecologist
fragmentation of any important faunal habitat type.
The extent of the construction site should be demarcated on site layout plans (preferably on disturbed areas or
those identified with low conservation importance). No construction personnel or vehicles may leave the
demarcated area except those authorised to do so.
The ecologist must advise the applicant regarding exact placement of measures such as fencing of nest sites
on the final approved layout.
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Mitigation

Responsible Party

Sites of Archaeological and Cultural Interest
Target: To protect and preserve all cultural and heritage sites
Disruption of sites with
archaeological and/or
cultural interest.

No development must take place within 1.5 km of the Ga-Mogara River in order to prevent disturbance to
heritage sites.
A 10 metre protection buffer must be delineated by means of a fence, which must be maintained as required.

Design Team

The area associated with the occurrence of the vicinity of the lithic stone tools, must be preserved.
Visual
Target: To avoid extensive scarring of the landscape.

Visual impact.

The natural vegetation of the surrounding landscape provides an existing vegetation screen ranging between
3 and 5 m in height. Infrastructure should be designed to optimise the natural screening capacity of the
vegetation. Where practical, buildings and other ancillary infrastructure should be limited to a maximum height
Design Team
of five (5) m, which includes the top of the roof pitch. Infrastructure exceeding the height of the vegetation
should be embedded into the ground, where practical, to reduce the overall projection beyond the height of the
vegetation.
All project facilities, fences and sign boards should be painted with a muted earth-toned colour that will blend
in with the background colour provided by the vegetation. Khaki-green combined with greyish-brown were
identified as appropriate colours for the finishing of building façades and roofs. All surface treatments shall be
non-reflective.
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Mitigation

Responsible Party

Be sensitive towards the use of glass or material with a high reflectivity in building designs, which may cause
glare, in order to avoid visual discomfort for residents or motorists. It is proposed that windows should be
embedded in the building façade and that large roof overhangs should be constructed to minimise the
potential for the creation of glare.

Visual impact.

Increase the variability of the infrastructure using different building materials such as brick or rock cladding.
Articulate the building façade to encourage shadow patterns on the generally plain Inverted Box Rib cladding
of a typical mining building. This will avoid a monotonous and uninteresting façade and increase the
aesthetical appeal of the mining complex.
All building services that are to be mounted or positioned on the outside of the buildings, inter alia air-condition
units, drain pipes, geysers, must be neatly concealed in service yards or form part of the building design in
order to avoid the unsightly clutter of exposed services.
Design for strategically placed screen planting around buildings in order to reduce the visibility from external
vantage points.
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Mitigation

Responsible Party

Obtrusive lighting was identified as a potential issue and the following mitigation measures should be
implemented as precautionary measures in order to avoid the occurrence of light trespass and glare:
•

The lighting design of the facility should be informed by a prior assessment of the location of adjacent
residences, game farms and public roads in order to limit potential obtrusive lighting impacts on the
individual visual receptors;
Design Team

•

All external lights should be fitted with “full cut-off” luminaires to direct illumination downward and inward
to the specific illuminated areas in order to control light trespass and spillage (refer to Figure 65);

•

Where lighting is not required during the entire night, the lights shall be controlled via a sensor or
connected to a time-switch to operate the lighting when required;

Visual impact of light.
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Mitigation

Responsible Party

•

When vertical structures or surfaces are lit such as building facades or signs, install a down light
luminaire. If the only alternative is to up-light the element, the correct luminaire must be fitted to avoid Design Team
light spillage (Figure 66);

•

No lamppost shall exceed five (5) m in height in order to avoid the actual lamppost becoming a visual
impact. Where it is required to mount light sources on a higher post, the lamppost shall be placed within
10 m of a building or preferably be mounted on the side of the building;
Design Team

•

A detailed lighting plan, compliant with operational and safety requirements, should be submitted for
scrutiny to an evaluation board prior to installation.

Air quality
Target: To mitigate negative impacts on the ambient air quality
Dust emissions

The plant must be designed to limit emissions as far as possible using dust abatement technologies.

Design Engineers

Social
Target: To avoid detrimental socio-economic impacts

Social Impacts

It is recommended that a Community Liaison Forum (CLF) must be established for the surrounding
communities. This committee would serve as a communication channel between the communities and the
applicant. Members of the committee should include representatives from environmental groups, civil society,
Applicant
ward councillors, government departments (DME, DTEC), District and Local Municipalities, construction teams
and the applicant. The committee will play an important role in the implementation of the proposed mitigation
measures.
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Mitigation

Responsible Party

The CLF should ensure that the needs of all the different groups are addressed and that decisions are clearly
communicated to the community at large.
The service provider for temporary housing should be carefully selected and must be able to prove their ability
to deliver the services required (e.g. temporary housing, toilets, electricity, refuse-removal, food). This should
be audited by an external body to ensure that standards of acceptable human habitation are maintained and
that the physical environment does not degrade.
Recreational facilities should be established for labourers living in the construction camp, either in town or on
site, to reduce the levels of mischief.

Social Impacts

It is suggested that a list of local contractors and service providers must be compiled in advance and
consulted during the recruitment phase. It is also advised that the applicant compiles a list of skills that would
be required and this list should be used to maximise local employment opportunities. Both labourers and
suppliers can then be chosen from the list. In doing this the CLF should act as a watch dog and ensure that
the correct practises are followed.
The CLF should also assist the contractors in recruiting local labour. The ward councillors (who will sit on the
Applicant
CLF) will be able to assist in this process and identity documents and water and electricity bills can be used as
proof of residence. It is advised that the CLF should introduce a system whereby the contractors’ labour
practises can be regularly monitored and strict sanctions should be made applicable if the contractors fail to
comply.
CLF must become involved with liaisons with the Municipalities about the planning and timeframes of the
proposed infrastructure.
Planning regarding bulk services and possible cumulative effects should be addressed by the applicant in
liaison with the Ga-Segonyana and Gamagara Municipalities.
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11.5.2 CONSTRUCTION PHASE
Table 71 below contains a list of potential environmental issues and the appropriate
mitigation measures that may be associated with the construction phase of the Umtu
Mine. This section serves as a framework for the construction contractor within
which to execute his contractual duties. This detailed EMP may be included in the
final contract(s) with the relevant construction contractors.
The table only addresses those impacts that may occur on the site during the
Construction and associated management measures that may require additional
environmental management.
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Mitigation measures for implementation during the Construction phase of the Umtu Mine

Issue

Mitigation

Responsible party

Frequency of Action

Topography
Target: To minimise topographic alterations
General land
disturbance

Limit all activities to the proposed mine footprint area.

SHEQ Department

Continuous

Construct soil conservation measures at stockpiled sites as well as during construction and
road-building activities.
Avoid bare, disturbed surfaces for long periods (e.g. revegetate stockpiled soils).
Avoid undue storm-water concentration (e.g. construct runoff measures according to soil
conservation principles).
The run-off from the exposed ground should be controlled with the careful placement of flow
retarding barriers.
The soil that is excavated during construction should be stock-piled in layers and protected by
berms to prevent erosion.
The placement of the flow retarding barriers must occur in consultation with the ECO and as
part of an overall storm water management system during the construction phase.
All stockpiles must be kept as small as possible, with gentle slopes (18 degrees) in order to
avoid excessive erosive losses.

Contractor, ECO

As necessary

Contractor, ECO

Ongoing

Contractor, ECO

As necessary

Contractor, ECO

As necessary

Contractor, ECO

Ongoing

Contractor, ECO

Ongoing

Contractor, ECO

Ongoing

All attempts must be made to avoid exposure of dispersive soils.

Contractor, ECO

Ongoing

Soils
Target: To minimise soil degradation

Soil erosion by water.
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Mitigation

Responsible party

Avoid bare, disturbed surfaces (e.g. revegetate stockpiled soils).
Cover exposed soils with brush-packs of non-invasive species in order to minimise erosive
losses.
Construct windbreaks, where necessary.
At no point may plant cover be removed outside of the proposed footprint area and beyond the
mining authorisation area.

Erosion by water and
wind.

Dustiness.

Chemical Soil
pollution.

Soil microbiological
degradation

Frequency of Action

Contractor, ECO

Ongoing

Contractor, ECO

As necessary

Contractor, ECO
As necessary
SHEQ
Department,
Ongoing
Contractor, ECO
Contractor, ECO
Ongoing

The removal of plant material must be kept to a minimum.
Audits must be carried out at regular intervals to identify areas where erosion is occurring.
Appropriate remedial action, including the rehabilitation of the eroded areas, and where ECO
necessary, the relocation of the cause of the erosion must be undertaken.
Rehabilitation of the erosion channels and gullies must take place.
Contractor, ECO

As necessary during
windy periods and after
rain
As necessary

Re-establishment of indigenous plant cover on disturbed areas must take place as soon as
Contractor, ECO
possible once activities in that area have ceased.
Limit traffic to definite and existing paths.
Contractor, ECO

Ongoing

Grade and seal road surfaces.

SHEQ Department

As necessary

Revegetate and irrigate dust sources.

Contractor, ECO

As necessary

Personnel must be trained to be able to prevent chemical and hydrocarbon spills.

SHEQ Department

As necessary

As necessary

Combat chemical pollution in order to avoid toxic substances entering food chains.
Contractor, ECO
Spill kits must be available on-site at all times in order to ensure rapid deployment of
SHEQ Department
corrective measures following spill incidents.
Personnel must be suitably trained in the use of spill kits.
SHEQ Department

Ongoing

Stockpile topsoils in heaps not exceeding two (2) m in height.

Ongoing
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Mitigation

Responsible party

Use only the A-horizon for topsoil purposes.

Topsoil degradation.

Frequency of Action

Contractor, ECO

Ongoing

Handle topsoil only in the moist state to prevent wind erosion.
Contractor, ECO
All possible efforts must be made by the contractors to strip topsoil to a maximum depth of
Contractor, ECO
150 mm.
Topsoil stockpiles must be kept as small as possible in order to minimise compaction, wind
Contractor, ECO
erosion and the formation of anaerobic conditions.
Topsoil must be stockpiled for the shortest possible timeframes in order to ensure that the
Contractor, ECO
quality of the topsoil is not impaired.
Topsoil must not be handled when the moisture content exceeds 12 %.
Contractor, ECO

Ongoing

Topsoil stockpiles must be kept separate from subsoils.
Excavated and stockpiled soil material are to be stored and bermed on the higher lying areas
of the footprint area and not in any storm water run-off channels or any other areas where it is
likely to cause erosion, or where water would naturally accumulate.
The topsoil should be replaced as soon as possible on any backfilled areas, thereby allowing
for the regrowth of the seed bank contained within the topsoil.
Cover exposed soils with brush-packs of non-invasive species in order to maximise nutrient
cycling and minimise erosive losses.
Stockpiles susceptible to wind erosion are to be covered during windy periods.
Refuelling must take place in well demarcated areas and over suitable drip trays to prevent
soil pollution.
Spill kits to clean up accidental spills from earthmoving machinery must be well-marked and
available on site.
Workers must undergo induction to ensure that they are prepared for rapid clean-up
procedures.
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Ongoing
Ongoing
Ongoing
Ongoing

Contractor, ECO

Ongoing

Contractor, ECO

Ongoing

Contractor, ECO

As necessary

Contractor, ECO

As necessary

Contractor, ECO

As necessary

Contractor, ECO

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing
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Mitigation

Responsible party

Frequency of Action

Surface water
Target: To mitigate negative impacts on the aquatic systems.

Sedimentation of
water resources

Surface water
pollution

To prevent erosion of material that is stockpiled for long periods, the material must be retained
in a bermed area.

Contractor, ECO

Ongoing

All topsoil must be removed and stockpiled on the site.

Contractor, ECO

Ongoing

Stockpiles should not be higher than two (2) m to avoid compaction, and single handling is
recommended.

Contractor, ECO

Ongoing

Dust suppression is necessary for stockpiles older than a month – with either water or a
biodegradable chemical binding agent.

Contractor, ECO

As necessary

All construction areas should be suitably rehabilitated and re-vegetated as soon as possible
after construction.

Contractor, ECO

As necessary

Particles stockpiled on the tailings dam contain manganese, which can enter the surface water
via runoff or wind drift transport, if the tailings dam is located close to the surface water. SHEQ Department
Implementation of the two (2) km buffer zone along the river.

Once off

Construction vehicles must be maintained in good working order, to reduce the probability of
leakage of fuels and lubricants.

Ongoing

Contractor, ECO

A walled concrete platform, dedicated store with adequate flooring or bermed area should be
used to accommodate chemicals such as fuel, oil, paint, herbicide and insecticides, as SHEQ Department
appropriate, in well-ventilated areas.

Ongoing

Surface water draining off contaminated areas containing oil and petrol would need to be
SHEQ Department
channelled towards a sump, which will separate these chemicals and oils.

Ongoing

Compiled by Strategic Environmental Focus

297

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Issue

Surface water
pollution

Surface water
pollution : Mixing of
concrete

Final Environmental Impact Assessment Report

Mitigation

Responsible party

Frequency of Action

All Portable septic toilets must be provided and maintained for construction crews.
SHEQ Department
Maintenance must include their removal without sewage spillage.

Ongoing

Under no circumstances may ablutions occur outside of the provided facilities.

Ongoing

Contractor, ECO

Trees must be planted over drainage plumes from the tailings dam in order to control the
SHEQ Department
pollution of the water by nitrates, phosphates and sulphates.

Ongoing

Where possible, an artificial wetland must be established immediately downstream of the
tailings dam for the removal of heavy metals from water resources.

SHEQ Department

Once off

If servicing and washing of the vehicles are to occur on site, there must be specific areas
constructed for this activity. This areas needs to have a concrete foundation, bunded as well
as have oil traps to contain any spillages likely to occur.

SHEQ Department

Once off

Oil residue shall be treated with oil absorbent such as Drizit or similar and this material
removed to an approved waste site. Spill kits must be easily accessible and workers must Contractor, ECO
undergo induction regarding the use thereof.

Ongoing

Concrete must be mixed on mixing trays or plastic liners. If mixing of concrete is to take place
on exposed soil, this has to occur in demarcated areas that must be bunded. This is so that Contractor, ECO
the cement is not washed away during heavy rainfall events.

Ongoing

Concrete and tar shall be mixed in specifically demarcated areas only.

Contractor, ECO

Ongoing

All concrete and tar that is spilled outside these areas shall be promptly removed by the
Contractor and disposed of at a registered landfill site.

Contractor, ECO

As necessary

After all the concrete / tar mixing is complete all waste concrete / tar shall be removed from
Contractor, ECO
the batching area and disposed of at a registered landfill site.

As necessary
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Mitigation

Responsible party

Frequency of Action

Storm water shall not be allowed to flow through the above-mentioned areas. Ensure that
there are clean water separation systems preventing clean water from entering the affected Contractor, ECO
areas and measure to contain any contaminated water occurring within the actual areas.

Ongoing

Cement and sediment shall be removed from time to time and disposed of in a manner as
instructed by the Mine Manager.

Contractor, ECO

Ongoing

In the case of pollution of any surface or groundwater, the Regional Representative of the
DWAF must be informed immediately.

SHEQ Department

As necessary

Provide bins for construction workers and staff at appropriate locations, particularly where
food is consumed.

SHEQ Department

Once off

The construction site should be cleaned daily and litter removed.

Contractor, ECO

Daily

Ground water
Target: To mitigate negatively impacts on groundwater systems.

Groundwater level
impact - dewatering

Water level monitoring in boreholes located adjacent to the decline and near the underground
mining area. The location of boreholes between the river and the mining operation in the
SHEQ Department
migration corridor would assist with the identification of impacts the activities may have on the
river.
A water balance for the operations should include a measurement of the water collected in the
decline and the underground mine/s as a result of dewatering activities. This volume should SHEQ Department
be reconciled with the findings from the numerical groundwater model.
Water volumes and the water balance should be compiled using actual flows. These flows
SHEQ Department
should be measured using strategically placed, calibrated flow meters.
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Responsible party

Frequency of Action

Water level monitoring on the site and in neighbouring boreholes to determine water level
Groundwater quantity changes and aquifer storage changes with time. These impacts are not likely to be directly
related to a change in recharge, however, a result of dewatering and the removal of SHEQ Department
impact
groundwater from the aquifers.

Groundwater
pollution of the
neighbouring users
water quality

Monitoring

Monthly

Monitoring of water quality in neighbouring boreholes should be considered for background
water quality identification. The frequency of sampling would be less than for the on-site SHEQ Department
monitoring boreholes. These boreholes are categorised as off site boreholes.
Indigenous trees must be planted over drainage plumes from the tailings dam in order to
SHEQ Department
control the pollution of the water by nitrates, phosphates and sulphates.

Ongoing

Where possible, an artificial wetland must be established immediately downstream of the
tailings dam for the removal of heavy metals from water resources.

SHEQ Department

Once off

SHEQ Department

Once off

SHEQ Department

Once off

SHEQ Department

Once off

A groundwater and surface water monitoring programme should be planned and implemented
prior to the commencement of mining. Monitoring measures must be implemented as detailed
in Section 11.5.5.
Monitoring boreholes should be established as soon as infrastructure design is completed and
approved.
Monitoring boreholes should be constructed and sited according to DWAF standards and
guidelines.
Additional site characterisation boreholes should be drilled around the mine site to determine
the position of the aquifers over the whole site.
The site characterisation boreholes with water strikes should be tested for aquifer parameters
i.e. transmissivity and storativity,
Water level and quality monitoring should commence when the construction of the decline
commences.
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SHEQ Department

Monthly

SHEQ Department

Monthly
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Responsible party

Frequency of Action

Flora
Target: To mitigate the removal/disturbance to flora

Loss of vegetation of
high ecological
importance.

No development should take place within 1.5 kilometres along the Ga-Mogara River.

SHEQ Department

Ongoing

Minimise the footprint of transformation.

SHEQ Department

Once off

Where natural habitats must be transformed, consideration should be given to the quality of
the habitat (based on the presence of microhabitats).
The highest quality habitat should be conserved.
Minimise the footprint of transformation.

Incorporate as much of the indigenous vegetation into the design layout as possible.
After pegging of the site, the ecologist must return to site to provide the final consent regarding
the location of the pegs.
Where natural habitats must be transformed, consideration should be given to the quality of
the habitat (based on the presence of microhabitats).
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As necessary

in
an

Ongoing

SHEQ Department

The highest quality habitat must be conserved.

Loss of vegetation of
medium ecological
importance

SHEQ
Department
consultation
with
ecologist
SHEQ
Department
consultation
with
ecologist
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SHEQ
Department
consultation
with
ecologist
SHEQ
Department
consultation
with
ecologist
SHEQ
Department
consultation
with
ecologist
SHEQ
Department
consultation
with
ecologist

Once off
in
an

Ongoing

in
an

Once off

in
an

Once off

in
an

Once off
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Responsible party

Footprint areas of the proposed development must be scanned for Red Listed, protected and
important plant species (e.g. Boscia albitrunca; Acacia erioloba & Acacia haemotoxylon) prior
to the construction phase. It is recommended that these plants are identified and marked
prior to development. These plants should, where possible, be incorporated into the design
layout and left in situ. However, if threatened of destruction by construction, these plants
Loss of conservation should be removed (with the relevant permits) and relocated. Permits can be obtained from:
Ms Jackie Mans, DWAF, Northern Cape, Cell: 082 808 2737, Email: MansJ@dwaf.gov.za
important plant taxa.
A management plan (compiled by the ECO) should be implemented to ensure proper
establishment of ex situ individuals, and should include a monitoring programme for at least
two (2) years after re-establishment in order to ensure successful translocation.
Certain protected species are difficult to relocate since they show little success of recovery
after translocation.
Loss of trees due to
water extraction.
Fragmentation
Natural Habitat.

Trees within the draw-down area must be monitored.

of No development may take place within the 1.5 km no development zone along the river.
Retain natural corridors within the design layout as afar as possible.

SHEQ
Department
consultation
with
ecologist
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in
an

Once-off

ECO
SHEQ
Department
consultation
with
ecologist
SHEQ Department

in
an

Annual
Ongoing

SHEQ Department

SHEQ
Department
consultation
with
ecologist
SHEQ
Department
All road networks must be planned with care to encourage faunal dispersal and should
consultation
with
minimise dissection or fragmentation of any important faunal habitat type.
ecologist

Natural corridors must be retained where possible to promote movement of fauna, especially
during the construction phase when a high rate of natural disruption is expected.

Frequency of Action

Ongoing
in
an

Ongoing

in
an

Once off
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Mitigation

Responsible party

SHEQ
Department
The ecologist must advise the applicant regarding exact placement of measures such as
consultation
with
fencing of nest sites on the final approved layout.
ecologist
Floral disturbance in
riparian zone.

Vegetation clearance.

Invasive species

15

Frequency of Action
in
an

Once off

No development within the 1.5 km no development zone.

SHEQ Department

Ongoing

No vehicular movement within the 1.5 km no development zone.

SHEQ Department, ECO,
Ongoing
Contractor

Herbicides will not be used for vegetation clearance.

Contractor, ECO

Ongoing

Plant species pre-inoculated with mycorrhizae must be planted on tailings in experimental
SHEQ Department
plots as soon as possible to test species suitability for decommissioning.
Stockpile all non-invasive woody vegetation removed for site establishment for brush packs to
SHEQ Department
be used during rehabilitation.
Cover exposed soils with brush-packs of non-invasive species in order to maximise nutrient
SHEQ Department
cycling and floral re-establishment.

Ongoing

Access roads must be kept to a minimum, and where possible existing tracks should be used.

Contractor, ECO

Ongoing

All invasive species as contemplated in the CARA15 regulations must be eradicated from the
site and prevented from spreading

SHEQ Department

Ongoing

All landscaping must take place with indigenous species occurring in the area.

SHEQ Department

Ongoing

All exposed areas must be covered with brush-packs of indigenous species as soon as
possible following exposure in order to limit the opportunity for invader species establishment.
SHEQ Department
These areas must be seeded with seeds of indigenous species collected on-site as described
in the Planning phase.

Ongoing

Ongoing

Ongoing

Conservation of Agricultural Resources Act, 1983 (Act No. 43 OF 1983)
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Responsible party

Frequency of Action

Fauna
Target: To mitigate disturbance to fauna
The 1.5 km no development zone around the Ga-Mogara River must be avoided.
Careful consideration is required when planning the placement for stockpiling construction
material, topsoil and the creation of access routes in order to avoid the destruction of pristine
Faunal displacement habitats and minimise the overall development footprint.
and loss of habitat
Placement thereof should occur in areas of medium ecological importance only, and not areas
of high ecological importance.
The appointment of a full-time ECO must render guidance to the contractors with respect to
suitable areas for all construction-related disturbance.
The extent of the proposed mine should be demarcated on site layout plans (preferably on
disturbed areas or those identified with low conservation importance), and no construction
Disturbance to fauna. personnel or vehicles may leave the demarcated area except those authorised to do so.
Those areas surrounding the mine site that are not part of the demarcated development area
should be considered as “no-go” areas for employees, machinery or even visitors.
All those working on site must be educated about the conservation importance of the fauna
and flora occurring on site.

SHEQ Department

Ongoing

SHEQ
Department,
Once off
Contractor, ECO
SHEQ
Department,
Once off
Contractor, ECO
SHEQ Department

Once off

Contractor, ECO

Ongoing

SHEQ
Department
Ongoing
Contractor, ECO

The ECO must ensure that all contractors and workers undergo Environmental Induction prior
SHEQ Department, ECO
to commencing with work on site.

As necessary

The environmental induction should occur in the appropriate languages for the workers who
may require translation.

As necessary
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Mitigation

Responsible party

Reptiles and amphibians that are exposed during the clearing operations should be captured
ECO
for later release or translocation by a qualified expert.

Disturbance of Raptor
nests

Raptor nests located in large trees may be destroyed during the construction phase. It is
therefore strongly advised, that all large trees within the development footprint be scanned for
nests by Dr Corne Anderson of the McGregor Museum or an alternative suitable person. As
should any nest be present, they can be relocated or chicks removed, should no other SHEQ Department, ECO
alternative be available.

Frequency of Action
As necessary

Once off

Contact detail for Dr Corne Anderson: PO Box 316 Kimberley 8300 South Africa
Tel: 053-8392714 Fax: 053-8421433 Mobile: 0827887759 corne@museumsnc.co.za
The lights used for illumination of the plant will attract many invertebrates and other nocturnal
Mortality
of
species. The light causes disorientation and often results in mortality. It is therefore
invertebrates
and
recommended that the lights should not include any source that emits light in the white SHEQ Department, ECO
other
nocturnal
spectrum (e.g. mercury arc or halogen lamps). It is therefore recommended that all lights be
species.
fitted with sodium lights (yellow), if practically feasible.

Once off

Air Quality
Target: To mitigate negative impacts on ambient air quality.
Dust entrainment and
concomitant PM10
emissions

Vegetation is to only be removed when soil stripping is required. These areas should be
limited to include only those areas required for development, hereby reducing the surface area Contractor, ECO
exposed to wind erosion. Adequate demarcation of these areas should be undertaken.

As necessary

Brush packs on exposed soil will limit the amount of dust liberated from these exposed
surfaces.

As necessary
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Responsible party

Frequency of Action

Control options pertaining to topsoil removal, loading and dumping are generally limited to wet
suppression. (Usually, the options exist in scheduling this activity to coincide with periods
when soil moisture can be expected to be optimal. However, in the current case, given the arid Contractor, ECO
nature of the environment, it would be impractical to base topsoil removal activity schedule
based on soil moisture considerations.)

As necessary

Where it is logistically possible, control methods for unpaved roads should be utilised to
reduce the re-suspension of particulates. Feasible methods include wet suppression (or
Contractor, ECO
chemical suppression to reduce water requirements), avoidance of unnecessary traffic, speed
control and avoidance of track-on of material onto paved and treated roads.

As necessary

The length of time where open areas are exposed should be restricted. Construction of
Contractor, ECO
infrastructure should not be delayed after land has been cleared and topsoil removed.

Ongoing

Dust suppression methods must, where logistically possible, be implemented at all areas that
may / are exposed for long periods of time.

As necessary

Contractor, ECO

Blasting and drilling (if required) should be delayed under unfavourable wind and atmospheric
SHEQ Department
conditions.

As necessary

Where logistically feasible, seasonal meteorological conditions should be taken into
consideration during construction activities (i.e. precipitation and wind field).

As necessary

SHEQ Department

For all construction activities management should undertake to implement health measures in
SHEQ Department
terms of personal dust exposure, for all its employees.

Ongoing

Noise
Target: To minimise the disruption of ambient noise levels and / or increase in continuous noise levels
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Frequency of Action

Maintenance of equipment and operational procedures: Proper design and maintenance of
silencers on diesel-powered equipment, systematic maintenance of all forms of equipment, SHEQ
Department,
Ongoing
training of personnel to adhere to operational procedures that reduce the occurrence and Contractor, ECO
magnitude of individual noisy events.

The impact of the
mine on ambient
noise climate

Placement of material stockpiles: Where possible material stockpiles should be placed so as
to protect the boundaries from noise from individual operations. If a levee is constructed, it
Contractor, ECO
should be of such a height as to effectively act as a noise barrier, if line of sight calculations
show this to be practicable.

As necessary

Equipment noise audits: Standardised noise measurements should be carried out on
individual equipment at the delivery to site to construct a reference data-base and regular
ECO
checks carried out to ensure that equipment is not deteriorating and to detect increases, which
could lead to increase in the noise impact over time and increased complaints.

Monthly

Environmental noise monitoring: Should be carried out at regularly to detect deviations from
predicted noise levels and enable corrective measures where warranted.

Monthly

ECO

Sites of Archaeological and Cultural Interest
Target: To protect and preserve all cultural and heritage resources located within the study area

Destruction of
heritage resources.

No development must take place within 1.5 kilometres of the Ga-Mogara River in order to
SHEQ Department
prevent disturbance to heritage sites.

Ongoing

A 10 metre protection buffer must be kept around the graves during drilling in the vicinity. Due
to the fact that only underground mining will take place in the area of the graves no further SHEQ Department
mitigation will be required, aside from on-going maintenance of the fence.

Once off

The area in the vicinity of the lithic stone tools must be avoided.

Ongoing
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Mitigation

Responsible party

If archaeological sites are exposed during construction work, it should immediately be
reported to a museum, preferably one at which an archaeologist is available, in order further
investigations.

Contractor, ECO

Frequency of Action

Ongoing

Visual Aspects
Target: To minimise extensive scarring of the landscape

Visual Impact

Locate construction camps and stockyards out of the visual field of highly sensitive visual
receptors. Utilise the existing screening capacity of the site and provide an additional screen
SHEQ Department
shade by enclosing the construction site and stockyards with a dark green or khaki brown
shade cloth.
Retain some of the existing vegetation cover of the site through selective clearing. Where
practical, protect existing vegetation clumps during the construction phase in order to facilitate SHEQ Department
screening during construction and operational phases.
It is imperative that topsoil from the footprint of the mining infrastructure is stripped and
stockpiled. Stockpile the topsoil from the construction site on the perimeter of the facility to
firstly construct a visual barrier and secondly, to protect the topsoil and the seedbank Contractor, ECO
contained in it for future use in rehabilitation. The topsoil must not be stockpiled higher than
two (2) m and must be vegetated directly after placement.
Pave roads where relatively high traffic volumes are expected, to minimise dust generation
SHEQ Department
and the potential unsightly discoloration of vegetation along these roads.
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Frequency of Action

Keep the construction sites and camps neat, clean and organised in order to portray a general
Contractor, ECO
tidy appearance.

Ongoing

Remove rubble and other building rubbish off site as soon as possible or place it in a container
in order to keep the construction site free from additional unsightly elements.

Contractor, ECO

Monthly

SHEQ Department

Once off

SHEQ Department

Ongoing

Locate the construction camps and the material stockpiles outside of the visual field of
sensitive visual receptors. It is proposed to locate the temporary facilities of the construction
camp on one of the areas earmarked for a stockpile or slimes dam. This will reduce the
footprint of disturbance over time and effectively reduce the associated landscape impact.
If construction is necessary during night time, light sources shall be directed away from
residential units and roads as to prevent obtrusive lighting.

Dust suppression procedures should be implemented especially on windy days during earth
Contractor, ECO
works.

As necessary

Socio-Economic Structure
Target: To avoid detrimental impacts on the communities

Social Impact

It is recommended that a Community Liaison Forum (CLF) must be established for the
surrounding communities. This committee would serve as a communication channel between
the communities and the applicant. Members of the committee should include representatives
SHEQ Department
from environmental groups, civil society, ward councillors, government departments (DME,
DTEC), District and Local Municipalities, construction teams and the applicant. Such a
committee will play an important role in executing the proposed mitigation measures.
The CLF should ensure that the needs of all the different groups are addressed and that
SHEQ Department
decisions are clearly communicated to the community at large.
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The CLF must meet on a monthly basis before and during the construction phase and a bimonthly base during the operational phase. If necessary, it can be replaced by the Future
Forum as prescribed by the MPRDA, on the condition that the relevant parties remain
members of the committee.
Local people should, as far as possible, be utilised in the construction and operation of the
project. This will maximise local economic development and the creation of employment in the
area. This will also serve to minimise the risk of negative feelings and behaviour between
locals and new comers, and lessen the need for developing temporary housing for
construction workers. However, it is not anticipated that the mine could be staffed from local
people only, and therefore it is very likely that a construction camp would be necessary. Using
local labour would ensure a smaller camp.
Recreational facilities should be established for labourers living in the construction camp,
either in town or on site, to reduce the levels of mischief.
The local community must not be exploited. If they are employed, they should receive proper
contracts in accordance to the Labour Act.
Provision must be made for public transport needs like drop off zones and bus stations. In
addition a transport system should be devised on the basis of the existing transport
infrastructure to provide the labourers with transportation to and from home. The transport
costs of the labourers should be subsidised if the applicants do decide to fully rely on the
current infrastructure. However, local entrepreneurs should preferably be consulted to provide
the applicants with this service.
It is advised that some effort be made to uplift the surrounding communities by either providing
employment opportunities exclusively for these communities, or by providing bursaries and on
the job training for those interested in studying an area relevant to mining.
Local materials should be used for construction as far as possible and sustainable.
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Frequency of Action

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Once off

SHEQ Department

Once off

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing
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Responsible party

The importance of the maintenance of the roads in the area should be emphasised to the
relevant authorities. The applicant must also make some contribution to maintaining the main
access roads and ensure that the construction phase will do as little damage to the road
surface as possible.
During the construction phase it is advised that contactors, working on the site, must wear
visible identification cards/uniforms and that the CLF must work with the police and the
Community Police Forum to ensure that the community is aware of the newcomers in the area
and they should devise a strategy on access, movement and transportation. It is imperative
that the applicant must become part of the community police forum.
Strict health and safety measures must be implemented during the construction and operation
phases. These measures must be enforced, and if someone does not adhere to it a penalty
system should be in place. The rules must be enforced on contractors and permanent
employees.
Construction vehicles must be scheduled to travel through towns during off-peak times.
The mine should ensure that all employees are adequately trained and qualified to perform
their duties. Visitors must be familiarised with the safety precautions of the mine. This aspect
will most likely be addressed by the Occupational Health and Safety officer employed by the
mine.
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Frequency of Action

Applicant

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

Contractor

Ongoing

SHEQ Department

Ongoing
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11.5.3 OPERATIONAL PHASE
Mitigation Measures:
Table 72:

Mitigation measures to be implemented during the Operation phase of the Umtu Mine

Issue

Mitigation

Responsible party

Frequency of Action

Geology
Target: To optimise the exploitation of the mineral resource.
Loss
of
resource.

mineral

Ensure that optimal use is made of the available mineral resource.

SHEQ
Department,
Ongoing
Applicant

Topography
Target: To minimise topographic alterations.
General land
disturbance.

Limit all activities to the proposed mine footprint area.

SHEQ Department

As necessary

The stockpiles and tailings dams will be located on the proposed mining footprint area.

Applicant

Continuous

Soils
Target: To minimise soil degradation and ensure the implementation of effective rehabilitation measures.
Soil erosion.
Soil erosion by wind.

Avoid bare, disturbed surfaces for long periods (e.g. revegetate stockpiled soils) and undue
storm-water concentration (e.g. construct runoff measures according to soil conservation SHEQ Department
principles).
Avoid bare, disturbed surfaces.
SHEQ Department
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Ongoing
Ongoing
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Issue

Erosion by water and
wind.

Dustiness.
Chemical Soil
pollution.
Topsoil degradation.
Soil pollution through
acid mine drainage
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Mitigation

Responsible party

Frequency of Action

Cover exposed soils with brush packs at the earliest point following exposure.

SHEQ Department

As necessary

Construct windbreaks if necessary.

SHEQ Department

As necessary

At no point may plant cover be removed outside of the development zone.

SHEQ Department

Ongoing

The removal of plant material must be kept to a minimum.

SHEQ Department

Ongoing

All plant material removed must be used for the establishment of brush packs.

SHEQ Department

Ongoing

Cover exposed soils with brush packs at the earliest point following exposure.
SHEQ Department
Audits must be carried out at regular intervals to identify areas where erosion is occurring.
Appropriate remedial action, including the rehabilitation of the eroded areas, and where SHEQ Department
necessary, the relocation of the cause of the erosion must be undertaken.
Rehabilitation of the erosion channels and gullies must take place.
SHEQ Department

As necessary
As necessary during windy
periods and after rain
As necessary

Re-establishment of plant cover on disturbed areas must take place as soon as possible
SHEQ Department
once activities in that area have ceased.
Limit trafficking to definite road zones.
SHEQ Department

Ongoing

Grade and seal road surfaces.

SHEQ Department

Ongoing

Revegetate and irrigate sources of dust.

SHEQ Department

As necessary

Personnel must be trained to be able to prevent chemical and hydrocarbon spills.

SHEQ Department

Ongoing

Combat chemical pollution in order to avoid toxic substances entering food chains.

SHEQ Department

Ongoing

Use only the A-horizon for topsoil purposes.
SHEQ Department
Handle topsoil only when moist to prevent wind erosion but not when moisture exceeds 12 %
SHEQ Department
in order to prevent destruction of soil structure.
Ground exposure should be minimised in terms of the surface area and duration, wherever
SHEQ Department
possible.

Ongoing
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As necessary

Ongoing
Ongoing
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Mitigation

Responsible party

The run-off from the exposed ground should be controlled with the careful placement of flow
SHEQ Department
retarding barriers.
Audits of Mine Residue Deposits, including water return dams, waste rock dumps, tailings
storage facilities must be carried out at regular intervals to ensure that best practices are SHEQ Department
being followed throughout the mining operation.
Water from mine dewatering must be used wherever possible within the process and not
SHEQ Department
discharged directly into the environment.

Frequency of Action
Ongoing
Daily inspections, monthly
audits.
Ongoing

Surface water
Target: To minimise negative impacts on the aquatic systems
Pollution of surface
water – hydrocarbons

Hydrocarbon contamination of the soil by diesel and oil spillage during earthworks must be
SHEQ Department
prevented.

Ongoing

Trucks should be inspected and in good working order.

Ongoing

SHEQ Department

Ground water
Target: To minimise negative impacts on the groundwater systems
Groundwater pollution The rates of seepage should be determined by means of geotechnical investigations and SHEQ Department
– seepage from the leachate tests on the tailings material to determine the composition of the possible seepage.
Monitoring of seepage water quality in the toe drains by means of scheduled sampling for
slimes dam
SHEQ Department
the constituents as indicated in Section 11.5.5.1.
Monitoring boreholes down-gradient of slimes dam for water level and water quality.
Sampling according to the sampling method and parameters for analysis as indicated in SHEQ Department
Section 11.5.5.1.
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Ongoing
Monthly
Monthly
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Mitigation

Responsible party

Monitoring of water quality in the penstock by means of sampling (Section 11.5.5.1).

SHEQ Department

Monitoring of the success of establishment of suitable woodland species to control nitrates,
SHEQ Department
phosphates and sulphates in the slimes dam plume
Monitoring of the success of establishment of suitable wetland species to control heavy
SHEQ Department
metals below the slimes dam
Groundwater pollution
– impact on the Monitoring of water quality in neighbouring boreholes should be considered for background
background
and water quality identification. The frequency of sampling would be less than for the on-site SHEQ Department
neighbouring
users monitoring boreholes. These boreholes are categorised as off site boreholes.
water quality
Water level monitoring in boreholes sited next to the decline and near the underground
mining area. Borehole between the non perennial stream and the mining operation in the
migration corridor would assist in identifying any impacts the activities may have on the non
perennial stream.
Groundwater
level
A water balance for the operations should include a measurement of the water collected in
impact - dewatering
the decline and the underground mine/s as a result of dewatering activities. This volume
should be reconciled with the findings from the numerical groundwater model.
Water volumes and the water balance should be compiled using actual flows. These flows
should be measured using strategically placed, calibrated flow meters.
Water level monitoring on the site and in neighbouring boreholes must take place to
determine water level changes and aquifer storage changes with time. These impacts are
Groundwater quantity
not likely to be directly related to a change in recharge, however, as a result of dewatering
impact
and the removal of groundwater from the aquifers.
Water from the dewatering process must be re-used.
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Frequency of Action
Daily / Monthly
Ongoing at regular intervals
(e.g. six months)
Ongoing at regular intervals
(e.g. six months)

Monthly

SHEQ Department

Monthly

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Monthly

SHEQ Department

Continuous
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Mitigation

Responsible party

The site characterisation boreholes with water strikes should be tested for aquifer
SHEQ Department
parameters i.e. transmissivity and storativity,
The slimes and ore material should be tested with leachate testing. The analyses should
SHEQ Department
include arsenic, selenium, tin and mercury.
Seepage tests should be conducted at the site of the proposed slimes dam.
SHEQ Department

The contaminant transport model should be updated with the leachate test results.
SHEQ Department
All possible measures must be implemented to ensure that groundwater reserves are not
polluted, including the following:
Prevention of hydrocarbon spills:
Correct storage of hydrocarbons underground and above-ground within concrete bunded
Groundwater pollution
areas;
– spillage of chemicals
SHEQ Department
High standard of maintenance on vehicles to prevent hydrocarbon leaks;
and hydrocarbons
Refuelling to take place within a bunded area;
High standard of maintenance on refuelling equipment;
Availability of spill kits as well as training of personnel in the use thereof; and
Implementation of measures to ensure rapid clean-up following spill events.

Compiled by Strategic Environmental Focus

316

Frequency of Action
Monthly
Monthly
Monthly
Monthly

Ongoing
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Mitigation

Responsible party

Frequency of Action

Flora
Target: To minimise the disturbance/removal of flora
Establishment
of
Landscaping must be associated with indigenous species that occur naturally in the area.
invasive plant species.
All invasive species as contemplated in the CARA regulations must be eradicated from the
site and prevented from spreading
All landscaping must take place with indigenous species occurring in the area.
All exposed areas must be covered with brush-packs of indigenous species as soon as
Invasive species
possible following exposure. These areas must be seeded with seeds of indigenous species
collected on-site as described in the Planning phase. These areas must also be watered to a
limited degree with water from the dewatering (if fit for the purpose) in order to ensure that
the indigenous species establish as soon as possible.
Storm water management will be implemented to ensure that polluted and clean water will
be separated and to reduce the velocity of the storm water.
Vegetation clearance.

Access roads must be kept to a minimum, and where possible existing tracks must be used.
Vehicles should remain only in the area to be disturbed by the road and other works at all
times.
Experiments using indigenous plant species pre-inoculated with mycorrhizas planted on
tailings in experimental plots to test species suitability for decommissioning must continue.
Herbicides must not be used for vegetation clearance.

Loss of trees due to Water must be piped in, which will prevent the depletion of groundwater reserves and the
subsequent negative impact on groundwater.
water extraction.
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SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing

SHEQ Department

Ongoing
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Mitigation

Responsible party

Fragmentation
of
Natural corridors must be retained where possible to promote movement of fauna.
natural habitat
Floral disturbance in
No vehicle movement must take place within the buffer zone.
riparian zone.

Frequency of Action

SHEQ Department

Ongoing

SHEQ Department

Ongoing

All those working on site must be educated about the conservation importance of the fauna
and flora occurring on site.

SHEQ Department

Ongoing

Faunal displacement The ECO must ensure that all contractors and workers undergo Environmental Induction
and loss of habitat.
prior to commencing with work on site.

SHEQ Department

Ongoing

The environmental induction should occur in the appropriate languages for the workers who
may require translation.

SHEQ Department

As necessary

Fauna
Target: To prevent the disturbance to fauna as far as possible
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Mitigation

Responsible party

Frequency of Action

Air Quality
Target: To mitigate negative impacts on the ambient air quality

Dust entrainment and
concomitant PM10
emissions

The following mitigation measures, proposed for implementation by the applicant are
acknowledged and supported:
• Extraction of dust-laden air from raw materials handling area (Area 20), final products
handling area (Area 40) and the sinter plant (Area 70) and venting of this air stream to
particulate abatement equipment (bag houses) to ensure atmospheric emission
concentrations are within 50 mg/Nm³.
• Venting of sinter strand off-gas to an electrostatic precipitator and cooling strand off-gas
to a reverse air type bag house and multi-cyclone. These types of equipment, if
properly sized and effectively installed and operated, have control efficiencies in excess
of 99 % and could readily ensure that dust loadings vented to atmosphere are within 50
mg/Nm³.
Further mitigation measures that are recommended for implementation are as follows:
• Crushing operations, a significant source of particulate and manganese emissions,
should be effectively controlled
• The best technology for dust control in this context is by means of extraction hoods and
ducting, followed by capture in a collector. Depending on further destinations of
captured dust, the decision between wet or dry capture may be made. Dry capture
methods include fabric filters (such as the bag house systems currently in operation)
and electrostatic precipitation. Wet scrubbing technologies range from the lower
efficiency types (e.g. spray chambers) to high efficiency venturi type scrubbers.
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Design
Applicant

Engineers,

Design
Applicant

Engineers,

Ongoing

Ongoing
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Issue

Dust entrainment and
concomitant PM10
emissions.

Dust arising from
conveyor usage.
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Mitigation

Responsible party

Frequency of Action

The following abatement measures are listed to serve as a guideline in the mitigation of
emissions.
• Tailings impoundments – Dust mitigation measures that are logistically feasible given
the nature of the environment must be identified and implemented. Typical temporary
mitigation measures include wet and chemical suppression with more permanent
measures comprising, wind sheltering, vegetation and rock cladding.
• Underground equipment - All underground equipment must be kept in good working
order and maintenance is to be undertaken on a regular basis and/or when required.
• Unpaved road surfaces - The currently unpaved access road should preferably be
paved or treated with a chemical surfactant. Alternatively, wet suppression could be
used depending on the availability of water. Watering represents a commonly used,
relatively inexpensive option, but only serves as a temporary form of dust control.
Although biodegradable chemical treatment of the exposed surfaces is relatively
expensive it provides for longer dust suppression. If a chemical is used it must be
ensured that it is carefully administered and is not harmful to the receiving biophysical
environment.
• Surface Conveyor Belts - The proposed underground mining produces ore that would be
transported via conveyor belt to the ROM stockpile. Recommended mitigation
measures for implementation are presented below.
Cover all exposed soils with suitable brush packs.
Install sprays at transfer points to wet dust and particles and prevent liberation thereof.

SHEQ Department
SHEQ Department

As necessary
As necessary

Install side wind guards.
Place covers on high and/or steep parts of the conveyor (where applicable).

SHEQ Department
SHEQ Department

Once off
Once off

Ensure belt cleaning.

SHEQ Department

Ongoing
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Mitigation

Responsible party

Frequency of Action

Install dust collection systems (these systems are used to capture, transport and separate
dust that has been emitted. Dust collection provides a cost effective means of controlling
respirable dust emission while wet sprays are effective in suppressing visible dust)
(Environment Australia, 1998).

SHEQ Department

Once off

Enclosure maintenance.

SHEQ Department

Ongoing

Noise
Target: To minimise the disruption of ambient noise levels and / or increase in continuous noise levels

The impact of the mine
on ambient noise
climate

Maintenance of equipment and operational procedures: Proper design and maintenance of
silencers on diesel-powered equipment, systematic maintenance of all forms of equipment,
SHEQ Department
training of personnel to adhere to operational procedures that reduce the occurrence and
magnitude of individual noisy events.
Placement of material stockpiles: Where possible material stockpiles should be placed so as
to protect the boundaries from noise from individual operations. If a levee is constructed, it
SHEQ Department
should be of such a height as to effectively act as a noise barrier, if line of sight calculations
show this to be practicable.

•

Ongoing

As necessary

Equipment noise audits: Standardised noise measurements should be carried out on
individual equipment at the delivery to site to construct a reference data-base and regular
SHEQ Department
checks carried out to ensure that equipment is not deteriorating and to detect increases
which could lead to increase in the noise impact over time and increased complaints.

Monthly

Environmental noise monitoring should be carried out at regularly to detect deviations from
SHEQ Department
predicted noise levels and enable corrective measures to be taken where warranted.

Monthly
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Mitigation

Responsible party

Frequency of Action

Sites of Archaeological and Cultural Interest
Target: To protect and preserve all cultural and heritage resources located within the study area
Disruption of sites with
archaeological and/or
cultural interest.

No development must take place within 1.5 kilometres of the Ga-Mogara River in order to
prevent disturbance to heritage sites.

SHEQ Department

Ongoing

Maintain the site and facility to a high aesthetic level by regularly replacing broken windows,
SHEQ Department
painting blighted façades and maintain the landscape around the facility healthy and neat.

Ongoing

If practical, keep the DMS tailings stockpile, slimes dam and product stockpiles to a
maximum height equal or lower than the prevailing vegetation cover, i.e. five (5) m or lower.
SHEQ Department
Alternatively, implement progressive rehabilitation on the side slopes of the DMS tailings
stockpile and slimes dam to reduce the exposed surface of contrasting material.

Ongoing

Avoid the installation of lights on the perimeter of the site in order to limit/eliminate obtrusive
lighting and the potential disturbance of adjacent landowners and users.

SHEQ Department

Ongoing

Refrain from installing permanent lighting where light is required intermittently. Lighting can
be switched on manually or through an automatic time switch, synchronised with the times
light is required.

SHEQ Department

Ongoing

Visual Aspects
Target: To avoid extensive scarring of the landscape

Visual impact
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Mitigation

Responsible party

Frequency of Action

Socio-Economic Structure
Target: To avoid detrimental impacts on the communities

Social impacts

The CLF must meet on a monthly basis before and during the construction phase and a bimonthly base during the operational phase. If necessary, it can be replaced by the Future
SHEQ Department
Forum as prescribed by the MPRDA, on the condition that the relevant parties remain
members of the committee.

Monthly

Local people should, as far as possible, be utilised in the operation of the project. This will
maximise local economic development and the creation of employment in the area. This will
Applicant
also serve to minimise the risk of negative feelings and behaviour between locals and new
comers.

Ongoing

Provision must be made for public transport needs like drop off zones and bus stations. In
addition a transport system should be devised on the basis of the existing transport
infrastructure to provide the labourers with transportation to the site and back home. The
Applicant
transport costs of the labourers should be subsidised if the applicants do decide to fully rely
on the current infrastructure. However, local entrepreneurs should preferably be consulted to
provide the applicants with this service.

Ongoing

It is advised that some effort be made to uplift the surrounding communities by either
providing employment opportunities exclusively for these communities, or by providing
bursaries and on the job training for those interested in studying an area relevant to mining.

Ongoing

Applicant

Strict health and safety measures must be put in place during the operation phases. These
measures must be enforced, and if someone does not adhere to it a penalty system should SHEQ Department
be in place. The rules must be enforced on contractors and permanent employees.
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Mitigation

Responsible party

Frequency of Action

The community must be educated about the possible health impacts of manganese. This
can be done via the distribution of information pamphlets and lectures from the occupational
health professionals in the community. The mine must ensure to have monitoring equipment SHEQ Department
in place to ensure that records of levels of chemicals, dust and noise are measured before
the commencement of the project. This will ensure that a scientific baseline is in place.

Ongoing

The mine should ensure that all employees are adequately trained and qualified to perform
their duties. Visitors must be familiarised with the safety precautions of the mine. This aspect
SHEQ Department
will most likely be addressed by the Occupational Health and Safety officer employed by the
mine.

Ongoing
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11.5.4 DECOMMISIONING AND CLOSURE PHASE
Table 73:

Mitigation measures to be implemented during the Decommissioning phase of the Umtu Mine

Issue

Mitigation

Responsible party

Frequency of Action

Soils
Target: To ensure a stable and sustainable pedosphere
Land surface
change

Where possible cover the residue deposits with topsoil and revegetate, if necessary.

SHEQ Department

Ongoing

All exposed areas will be revegetated with indigenous species where required, if natural vegetation is
not taking place.

SHEQ Department

Ongoing until revegetation
is complete / stable

Ensure that all revegetation strategies utilise indigenous vegetation types only.

SHEQ Department

Ongoing

Ensure that exposed areas are covered in brush packs of non-invasive species to maximize nutrient
cycling, infiltration, stability and plant establishment and minimize erosive losses.

SHEQ Department

Ongoing

The most suitable plant species inoculated with mycorrhizae, as determined by experiments during
the operational phase, must be planted on the decommissioned tailings dam. Each plant must be
planted in small depressions filled with organic matter and surrounded by suitable brush packs in
order to maximize infiltration and nutrient cycling as well as minimize evapo-transpirational losses.

SHEQ Department

Ongoing

Flora
Target: To ensure a stable and sustainable environment for all indigenous flora and associated fauna

Reduced
vegetation
cover
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Mitigation

Responsible party

Frequency of Action

Visual
Target: To ameliorate scarring of the landscape

Visual
Impact

The rehabilitation of the disturbed terrain can be fast tracked firstly through selective clearing and
retaining of prominent trees or groups of vegetation types during site preparation and, secondly
SHEQ Department
through progressive rehabilitation of the DMS tailings stockpile and slimes dam during the operational
phase.

Ongoing

The use of the slimes and DMS tailings material as backfill should be investigated.

n/a

SHEQ Department

The human eye is naturally drawn to prominent topographic features or features that protrude above
the horizon. As a result of the landscape character, no prominent topographic feature exists within
the study area and it is expected that the DMS tailings stockpile and slimes dam may become Tailings Engineers
prominent landforms in themselves. Attention should be given to the shape and the surface cover of
the stockpile and slimes dam to reduce the contrast with the regional topography.
Final shaping of the top surface of the DMS tailings stockpile and slimes dam should resemble a
rounded “whale-back” shape to repeat the rounded curves associated with the regional topography
and reduce the foreign pyramidic shape of the tailings stockpile and slimes dam. The final slope must Tailings Engineers
be <16 deg, as rooting depth, persistence, stability, infiltration and success of rehabilitation all
decrease on steeper slopes.
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Impact

Visual
Impact
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Mitigation

Responsible party

Frequency of Action

Consideration should be given to the interface between the tailings stockpile, slimes dam and the
natural landscape. The connection between two distinctly different slope angles and an abrupt,
contrasting edge should be avoided. An uneven S-shaped slope profile provides a sensitive solution.
Tailings Engineers
A convex curve from the crest converts to a concave curve that flattens out into the landscape
(Figure 67). This gradual conversion between different slope angles completely reduces the
conspicuous contrast in slope angles.

Ongoing

Rehabilitation should aim to establish a diverse and self-sustaining surface cover that is visually and
ecologically representative of naturally occurring vegetation species. Visual synergy can be created
by simulating vegetation patterns on the DMS tailings stockpile and slimes dam that resemble
SHEQ Department
vegetation patterns found on local sand dunes. This requires strategic groupings of associative
endemic trees and shrubs on the side slopes that will create the perception of a natural elevated area
in the landscape.

Ongoing

Compile a plant palette consisting of a combination of indigenous vegetation species that occur locally

SHEQ Department

Once off

Remove all building rubble and foundations from site. Grade the site back to the adjacent natural
SHEQ Department
contour to avoid an uneven and uncharacteristic surface configuration.

Once off

Implement an alien and invader eradication management plan for the post-mining site, until the site is
fully rehabilitated.

Once off
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Mitigation

Responsible party

Frequency of Action

Air quality
Target: To mitigate negative impacts on the ambient air quality
Respirable
dust (PM10)
impacting on
human
health and
dust fallout

Utilisation of suitable wet suppression methodologies during decommissioning.

SHEQ Department

Ongoing

Revegetation of open areas where necessary.

SHEQ Department

As necessary

Monitoring of water quality in the neighbouring and monitoring boreholes, should continue quarterly
post closure for at least three (3) years.

SHEQ Department

Quarterly

Monitoring of seepage water quality in the toe drains by means of scheduled sampling for the
constituents as indicated in Section 11.5.5.1.

SHEQ Department

Quarterly

Monitoring boreholes down-gradient of slimes dam for water level and water quality. Sampling
according to the sampling method and parameters for analysis as indicated in Section 11.5.5.1.

SHEQ Department

Quarterly

Ground Water
Target: To minimise negative impacts on the groundwater systems
Groundwater
pollution

Groundwater
quality
impact

Monitoring of the success of establishment of suitable woodland species to control nitrates,
SHEQ Department
phosphates and sulphates in the slimes dam plume.

Ongoing until stable

Monitoring of the success of establishment of suitable wetland species to control heavy metals below
SHEQ Department
the slimes dam.

Ongoing until stable
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Mitigation

Responsible party

Water level monitoring on the site and in neighbouring boreholes must take place to determine water
level changes and aquifer storage changes with time. These impacts are not likely to be directly
SHEQ Department
related to a change in recharge, however, a result of dewatering and the removal of groundwater from
the aquifers.
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11.5.5 MONITORING MEASURES
11.5.5.1

Water Monitoring

The following water monitoring methodology is recommended by the geo-hydrologist (AGES,
2007):
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Monitoring parameters and frequencies (AGES, 2007)
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Air Pollution Monitoring

Particulates represent the key pollutant of concern in assessing the impact of the proposed
mining operations. The main particle size categories that are most typically measured for
similar operations are as follows:
•

Inhalable particles (PM10) which represent a hazard in terms of human health and for
which ambient air quality guidelines and standards have been promulgated; and

•

Total suspended particulates including all particle size fractions able to become airborne,
the coarsest fraction of which is primarily responsible for nuisance dust fall impacts.

As a result of high costs associated with monitoring and maintenance it is essential that the
nature and number of monitoring sites included in the network are carefully considered and
soundly motivated for. Given the relatively isolated location of the proposed development it is
recommended that the monitoring programme is restricted to dust fall monitoring. Although
dust fall monitoring cannot be used to derive information on suspended fine particulate
concentrations, such monitoring can be used to track the success of measures aimed at
mitigating sources of particulate emissions.
Monitoring Objectives
It is recommended that the dust fall monitoring network should be tailored to meet the
following objectives:
•

Quantify the mine operation's impact in terms of both dust deposition (on-site and in the
near-field);

•

Identify probable problem areas;

•

Demonstrate compliance with accepted dust fall limits;

•

Provide information to management in the respect of the effectiveness of current control
and suppression methods;

•

Temporal trend analysis;

•

Spatial trend analysis; and

•

Demonstrate continuous improvement

Monitoring Method and Monitor Placement
Implementation of a dust fall monitoring network comprising ~5 non-directional dust bucket
monitors installed and implemented following the American Society for Testing and Materials
standard test method for collection and analysis of dust fall (ASTM D1739) is recommended.
These monitors, and the manner in which they are deployed, are in line with recommended
dust monitoring protocols.
Generally, it is recommended that dust deposition monitoring be confined to sites within and
in close proximity (< 2 km) to mine operations. Suitable locations for on-site and near-field
dust deposition monitoring include the following:
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•

Immediately downwind of the entire plant, i.e. south of the plant, just across from the
access roadway;

•

On-site, in the vicinity of the sinter plant;

•

On-site, in the vicinity of the secondary crusher plant;

•

Immediately downwind of the main tailings impoundment; and

•

To the north of the plant, ~2 km from the mining operation (upwind site) (background
site).

The dust fall monitoring programme to be implemented during the operational phase should
be completed, and the site selection undertaken, following commissioning of the plant.
11.5.6 DECOMMISSIONING
The goal upon decommissioning of the Umtu Mine will be negotiated between KR, State
Departments and IAPs.
All land will be rehabilitated to a state that facilitates compliance with current national
environmental quality objectives including air and water quality objectives and guidelines.
Relevant authorities will be informed of the progress during the decommissioning phase.
Closure of the shaft complex cannot be determined at this point as it is still in the planning
phase. It should be noted, however, that upon closure all disturbed areas of the mine will be
rehabilitated, except for the areas occupied by the slimes dams, buildings and infrastructure,
which can be commercially employed or converted for any other purpose (determined and
agreed to by means of exhaustive public participation).
The following should be taken into account by the Umtu Mine:
•

All facilities that become redundant during the life of the mine must be rehabilitated
concurrently to lighten the rehabilitation process at the end of the mine’s life.

•

Attention must be paid to the latest developments in the mine rehabilitation techniques.

11.5.7 REHABILITATION OF INFRASTRUCTURE AREAS
The removal, decommissioning and disposal of all mining infrastructure, will comply with all
conditions contained in the MPRDA. To this end, decommissioning and rehabilitation of all
infrastructure areas will follow the following principles:
•

All fixed assets that can be profitably removed will be removed for salvage or re-sale.

•

All vehicles, plant and workshop equipment will be removed for salvage or resale

•

Any item that has no salvage value to the mine but could be of value to individuals will be
treated as waste.

•

All structures will be demolished and terracing and foundations removed to the lesser of
500 mm below the original ground level.

•

The excavations will be filled in with soil, the top 150 mm being topsoil (from stockpiles).

•

Paved roads will be ripped within the farm boundaries if requested by the communities,
the wearing coarse treated as waste and the sub-base ripped or ploughed and covered
with 150 mm topsoil.
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•

Inert ceramics such as bricks, concrete, gravel will be used as backfill or disposed of in a
permitted waste disposal site.

•

Inert waste, which is more than 500 mm underground, such as pipes will be left in place.

•

Inert ceramic and buried waste with a salvage value to individuals such as scrap metal,
building materials will be removed and disposed of at a proper facility.

•

All disturbed and exposed surfaces will be covered with at least 150 mm of topsoil and
re-vegetation must be allowed to take place naturally.

•

Air and water quality will be monitored until they reach a steady state or for three (3)
years after closure.

•

Dismantle and remove redundant fence for salvage.

•

Demolish all concrete fence foundations to 500 mm below the original ground level.

•

Cover the fence line with topsoil.

•

The company contracted to supply fuel will be requested to remove all fuel storage and
reticulation facilities.

•

All services such as the water and the power lines will be demolished only for the section
on the mine’s property.

11.5.8 SHAFTS
The following rehabilitation guidelines apply to the shafts:
•

The proposed shaft will be sealed, fenced off and shaped to prevent runoff from draining
inwards.

•

A certain amount of the tailings produced will be pumped underground as backfill.

•

No rehabilitation will be done underground.

11.5.9 MINE RESIDUE DEPOSITS
The mine residue deposits will comprise of a DMS tailings dam and a slimes dam. The
following rehabilitation procedures will be executed:
•

As soon as the mine is operational and tailings are produced, it is proposed that a certain
amount of “test” tailings are stored separate from the slimes dam. These tailings can be
used to test the suitability of various plants for rehabilitation while the mine is operational,
limiting the risk to Kalahari Resources of rehabilitation failing after a short period of time
after resource extraction has been completed. In this manner, the mine will be sure which
plant species can establish and under what conditions, ensuring effective rehabilitation.

•

It is recommended that the clay liner of the tailings storage facility be built at a slight
angle, ensuring that the water from the TSF drains to one side. Where the water drains
out of the TSF, an artificial wetland can be established. The planting of wetland species
will ensure that heavy metals present will be removed from the water. In this way, water
within the TSF can be returned to the environment without undue risk of pollution. The
artificial wetland must be small, however, considering the small amount of water
expected to be released from the TSF and high evaporation rate of the area.

•

Woodland species must be planted in the groundwater plume below the TSF in order to
extract nutrients. Although manganese toxicity especially affects legumes, manganese
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toxicity is unlikely where the pH > 6.5 (Gupta et al., 1973). The pH of the tailings is
expected to be basic, due to the presence of carbonate ions and lack of sulphites (KR,
pers. comm.). Thus, the risk of manganese to the forage legumes (e.g.: A. erioloba) is
expected to be substantially reduced, which will be tested on the tailings test site.
•

There has been success using the non-invasive Medicago sativa (lucern) on manganese
soil (Tarika & Zabaluev, 2004). The suitability of this species in this area must be
investigated further on the test tailings.

•

Vetiver grass (Vetiver zizanioides) has shown to grow very well in soils highly polluted by
manganese (Truong, 1999). The suitability of this species in this area must be
investigated further on the test tailings.

•

All non-invasive vegetation removed during the construction phase must be stockpiled for
use as brush packs. The purpose of brush packing is to accelerate nutrient cycling,
prevent loss of nutrients (especially by Aeolian means), create a more favourable
microclimate and so doing accelerate rehabilitation.

•

High levels of soil organic matter have been shown to render manganese unavailable in
acidic, siliceous and sandy soil (Nambiar, 1977). Therefore, the use of brush packs will
further accelerate the rehabilitation process regardless of the presence of manganese.

•

All invasive species must not be disposed of, but chipped and used as mulch in
conjunction with the brush packs.

11.5.10 MAINTENANCE
The necessary agreements and arrangement will be made by Umtu Mine to ensure that all
natural physical, chemical and biological processes for which a closure condition were
specified are monitored until they reach a steady state or for three (3) years after closure or
as long as deemed necessary at the time.
•

Such processes include erosion of the slimes dams, rehabilitated surfaces, surface water
drainage, ground water recharge, air quality, surface water quality, ground water quality,
vegetative re-growth, weed encroachment.

•

The closure plan will be reviewed every five (5) years.

•

All rehabilitated areas will be monitored and maintained until such time as required to
enable the mine to apply for closure of these different areas.

The following activities will be included:
•

Ensure that all slopes are safe in the long term;

•

Submission of closure report and application for closure to the authorities; and

•

Environmental monitoring and maintenance for three (3) years after closure.

Rehabilitation of the land will be maintained until a closure certificate is granted or until the
land use is regarded as sustainable.
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11.5.11 PERFORMANCE ASSESSMENTS
As per the MPRDA and associated Regulations GN 7949 this Environmental Management
Programme will be continually assessed in terms of its appropriateness and adequacy. In
order to achieve such ends Umtu Mine will undertake the following:
•
•
•

Implement the necessary monitoring programmes, as discussed as part of this EMPR;
Conduct performance assessments of this EMPR as required by the MPRDA and
associated Regulations; and
Compile and submit the afore-mentioned performance assessment reports to the DME

The frequency of the performance assessments will occur once within the first six (6) months
of construction (once construction activities have been initiated) and thereafter every two (2)
years. An independent and competent person will undertake all performance assessments.
11.5.12 CLOSURE OBJECTIVES
The closure objective is to ensure that all the significant impacts are ameliorated. All
rehabilitated areas will be left in a stable, self sustainable state. Proof of this will be
submitted at closure.
The closure objectives for the Umtu Mine can be summarised as follows:
•

Render all areas safe for both humans and animals

•

Render all areas stable and sustainable

•

Rehabilitate disturbed areas as soon as possible

•

Minimize the impact on the local community.
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Financial provision will be in the form of an approved contribution to a trust fund. The
financial provision calculated below is provided for the first year of operation of the mine,
assuming premature closure. A financial closure quantum is also provided for the
decommissioning and final closure of the operation. The final closure cost is calculated
assuming that the DMS tailings and slimes will be deposited underground after 7 – 10 years.
The contribution to the trust fund amounts to a value of R 43 767 711.15 in current terms
(excluding VAT), as indicated in Table 75. The liability for the final closure of the operation is
calculated at R 46 247 839.35. The total guarantee amount will be annually audited, revised
and adjusted accordingly.
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Financial liability for the first year of operation

CALCULATION OF THE QUANTUM: FIRST YEAR OF OPERATION
Location: Northern Cape
March 2007
Date:
Quantity
(Unit)
Rate

Mine: Kalahari Resources (Pty) Ltd
No.
1

Item
INCLINE SHAFTS
Incline shaft 1
Remove underground equipment
Close shaft opening with concrete slab
Backfill void/excavations
Rehabiltiate
TOTAL

1.00
1.00
1.00
1,000.00

sum
sum
Sum
m2

R 4,000.00
R 104,125.00
R 1,355.34
R 43.76

R 4,000.00
R 104,125.00
R 1,355.34
R 43,758.00
R 153,238.34

1.00
1.00
1.00
1,000.00

sum
Sum
Sum
2
m

R 4,000.00
R 104,125.00
R 1,355.34
R 43.76

R 4,000.00
R 104,125.00
R 1,355.34
R 43,758.00
R 153,238.34

DMS TAILINGS STOCKPILE
Construct clean water cut off trenches, profile and vegetate

14,500.00

m2

R 9.71

R 168,954.00

SLIMES
Construct clean water cut off trenches, profile and vegetate

11,250.00

m2

R 9.71

R 131,085.00

SINTER FEED STOCKPILE
Remove and dispose, profile and vegetate

139,487.00

m2

R 26.80

R 4,485,901.92

ROM STOCKPILE
Remove and dispose, profile and vegetate

181,112.00

m

2

R 26.80

R 5,824,561.92

SINTER PRODUCT STOCKPILE
Remove and dispose, profile and vegetate

181,112.00

m2

R 26.80

R 5,824,561.92

DISMANTLE PLANT AND RELATED STRUCTURES
Dismantle, demolish and remove plant and related structures

366,294.00

m2

R 50.71

R 18,574,768.74

REHABILITATION OF ACCESS ROADS
Rip and hydroseed

24,005.00
108,022.50

m
m2

R 20.21

R 2,183,134.73

33,839.00

m

R 80.00

R 2,707,120.00

33,839.00

m

R 12.50

R 422,987.50

33,839.00

m

R 2.50

R 84,597.50

Incline shaft 2
Remove underground equipment
Close shaft opening with concrete slab
Backfill void/excavations
Rehabiltiate
TOTAL
2

3

4

5

6

7

9

12
12.1
12.2
12.3

Cost

FENCING OF CONSIDERED AREA
Add fencing
Adding of fence at closure
Remove fencing
Removal of fence
Maintance of fencing
Maintance of fencing

13

SUB TOTAL 1

14

SITE ESTABLISHMENT

Rand 2.5%

R 1,017,853.75

15

MAINTENANCE AND AFTERCARE

Rand 5.0%

R 2,035,707.50

16

SUB TOTAL 2

17

VAT @ 14% OF SUB TOTAL 2

R 40,714,149.91

R 43,767,711.15
0.0%

GRAND TOTAL REHABILITATION LIABILITY

Compiled by Strategic Environmental Focus

338

R 0.00

R 43,767,711.15

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Table 76:

Final Environmental Impact Assessment Report

Final closure cost

CALCULATION OF THE QUANTUM
Mine: Kalahari Resources (Pty) Ltd
No.

Location:
Date:
Quantity

Item
1

INCLINE SHAFTS
Incline shaft 1
Remove underground equipment
Close shaft opening with concrete slab
Backfill void/excavations
Rehabiltiate
TOTAL

3

4

5

6

7

9

12
12.1
12.2
12.3

Cost

1.00
1.00
1.00
1,000.00

sum
sum
Sum
m2

R 4,000.00
R 104,125.00
R 1,355.34
R 43.76

R 4,000.00
R 104,125.00
R 1,355.34
R 43,758.00
R 153,238.34

1.00
1.00
1.00
1,000.00

sum
Sum
Sum
m2

R 4,000.00
R 104,125.00
R 1,355.34
R 43.76

R 4,000.00
R 104,125.00
R 1,355.34
R 43,758.00
R 153,238.34

DMS TAILINGS STOCKPILE
Construct clean water cut off trenches, profile and vegetate

145,000.00

m

2

R 9.71

R 1,689,540.00

SLIMES
Construct clean water cut off trenches, profile and vegetate

78,750.00

m

2

R 9.71

R 917,595.00

SINTER FEED STOCKPILE
Remove and dispose, profile and vegetate

139,487.00

m2

R 26.80

R 4,485,901.92

ROM STOCKPILE
Remove and dispose, profile and vegetate

181,112.00

m2

R 26.80

R 5,824,561.92

SINTER PRODUCT STOCKPILE
Remove and dispose, profile and vegetate

181,112.00

m2

R 26.80

R 5,824,561.92

DISMANTLE PLANT AND RELATED STRUCTURES
Dismantle, demolish and remove plant and related structures

366,294.00

m

2

R 50.71

R 18,574,768.74

REHABILITATION OF ACCESS ROADS
Rip and hydroseed

24,005.00
108,022.50

m
m2

R 20.21

R 2,183,134.73

33,839.00

m

R 80.00

R 2,707,120.00

33,839.00

m

R 12.50

R 422,987.50

33,839.00

m

R 2.50

R 84,597.50

Incline shaft 2
Remove underground equipment
Close shaft opening with concrete slab
Backfill void/excavations
Rehabiltiate
TOTAL
2

Northern Cape
June 2006
(Unit)
Rate

FENCING OF CONSIDERED AREA
Add fencing
Adding of fence at closure
Remove fencing
Removal of fence
Maintance of fencing
Maintance of fencing

13

SUB TOTAL 1

14

SITE ESTABLISHMENT

Rand 2.5%

R 1,075,531.15

15

MAINTENANCE AND AFTERCARE

Rand 5.0%

R 2,151,062.30

16

SUB TOTAL 2

17

VAT @ 14% OF SUB TOTAL 2

R 43,021,245.91

R 46,247,839.35
0.0%

GRAND TOTAL REHABILITATION LIABILITY

Compiled by Strategic Environmental Focus

339

R 0.00

R 46,247,839.35

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

13

CONCLUSIONS AND RECOMMENDATIONS

13.1

FINDINGS OF THE EIA

The proposed Umtu Mine is located within the Northern Cape Province, and within the
Kgalagadi District Municipality, just outside the Gamagara Municipality. The study area is
underlain by the Kalahari Manganese Field (KMF), the world’s largest manganese deposit in
the world (Council for Geoscience, 1998). Activities in the surrounding areas include mining
activities as well as game and cattle farms.
The proposed mine will be developed on a “Green fields” site located on the farms Umtu 281,
Olivepan 282 and Gama 283, constituting a total area of approximately 6300 ha. The site is
previously undisturbed with activities consisting of game farming on Umtu, and a combination
of vacant, wilderness land and cattle farming occurring on Olivepan and Gama.
Sensitive areas were identified prior to the development and conceptual design of the mine
layout, which therefore takes cognisance of the environmental sensitivities of the study area.
The environmental sensitivities pertain to area associated with the Ga-mogara River, which
is characterised by terrestrial and aquatic sensitivities as well as heritage and cultural
resources. The applicant proposes to preserve and protect a 1.5 km no development zone
occurring along the length of the Ga-mogara River located within the study area.
The main impacts associated with the development include impacts on the groundwater,
including seepage from the tailings dam and dewatering of the mine. Impacts on the air
quality are significant without mitigation measures, however, with the implementation of
appropriate mitigation measures as outlined in this report, the impact significance is reduced
to “low”. Impacts on the terrestrial ecology are significant and have a rating of “medium” for
the loss of vegetation of medium ecological importance, as well as fragmentation of natural
habitat. Other impacts assessed include impacts on the aquatic ecology of the Ga-mogara
River, impact on soils, noise, heritage resources, visual and impacts on health and social
wellbeing.

13.2

RECOMMENDATIONS

The mitigation measures proposed by the specialists were incorporated into the
Environmental Management Programme (Section 11) and must be adhered to by the mine.
Roles and responsibilities were assigned to each mitigation measure. Monitoring must take
place for the groundwater and atmospheric emissions. Monitoring measures were included
in Section 11.
It is recommended that an Environmental Management System is developed by the mine,
which should be incompliance with ISO14001. The mine should aim to acquire ISO14001
accreditation.

13.3

CONCLUSION

It is recommended that the mine is authorised to proceed for the following reasons:
•

The new mine will be located in an existing mining region and therefore will not induce an
unexpected disruption to the social environment.

Compiled by Strategic Environmental Focus

340

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

•

The mine will be located outside of areas of environmental sensitivity and the mine is
committed to preserving and protecting the 1.5 km no development zone as indicated in
Figure 52. The mine will be located in an area of medium ecological importance.
However, vast expanses of the vegetation type occur in the surrounding areas, thus in
the event that the mine proceeds, it is anticipated that the impact will be of medium
significance.

•

The impacts of dewatering of the underground aquifer, as well as seepage from the
tailings dam are significant, however, these impacts can be mitigated to a certain extent,
and therefore do not represent fatal flaws.

•

Other impacts can be mitigated to levels which are acceptable, and therefore will not
have a detrimental impact on the environment.

•

The proposed mine will induce positive socio-economic impacts within the Northern Cape
Province, which is currently characterised by high levels of unemployment.
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APPENDICES
Appendix 1: Authority Consultation
a) Acceptance of an application for a Mining right
b) Authorities Meeting in Kimberley on the 25th January 2007
c) Authorities Site Visit in Kuruman on the 26th & 27th January 2007
Appendix 2: Public Participation
a) Newspaper advertisements
b) Site notices text
c) Site notices photos
d) Flyers
e) Cover letter and Background Information to identified IAPs
f) Minutes of Focus Group Meetings
g) Minutes of Public Meetings
h) Letter from the Commission on Restitution of Land Rights
i)

Comments received from SAHRA, WESSA and Hotazel Manganese Mines

Compiled by Strategic Environmental Focus

347

DME: NC 30/5/1/2/2/104 MR
SEF: 500179

Kalahari Resources Manganese Mine

Final Environmental Impact Assessment Report

Appendix 3: Specialist Studies
a) Kalahari Manganese: Geo-hydrological Site Characterization and EMPR Specialist Input
b) Baseline Aquatic Assessment for the Proposed Manganese Mine
c) Detailed –Reconnaissance Study of the Soil-Landform Resources of the Proposed
Kalahari Manganese Mining Project to Assess the Impact on these Resources
d) Ecological Assessment for the Proposed Manganese Mine
e) Bird species identified on the site
f) Air Quality Impact Assessment for the Proposed Kalahari Manganese Mine, Northern
Cape
g) Environmental Noise Report
h) Kalahari Manganese Mines Heritage Assessment
i)

Visual Impact Assessment

j)

Social Impact Assessment for the Proposed Kalahari Manganese Mine
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